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Abstract

Improvement of firm performance has been an affedbol for firms to increase
their competitiveness. Acceleration of technologickevelopments, difficulty of
customer satisfaction and very intense global caitire have resulted in a hostile
environment necessitating a dynamic change prodéss.process is indeed difficult to
manage and Business Excellence has become oneeotrifical instruments for
managers to secure survival.

Defining Business Excellence, discovering its dateants, analyzing the status
and characteristics of Business Excellence in Barkmanufacturing industry and
measuring its effects on firm performance congitiie major objectives of this thesis.
After an extensive literature review, technologydaimnovation tendency, human
resources, process management and continuous iempent (Cl), manufacturing
structure and operations, planning, manufacturitngtesgy, customer focus, supplier
relations and leadership are identified as Businggsellence determinants. The
questionnaire is prepared by considering Businesslience determinants and the
questionnaires employed in previous studies. Oual fsample size has reached 140
manufacturing firms.

In the following step, employing the data gatheradalyses about relationship
between Business Excellence determinants and ddmergerformance and financial
indicators are performed. Factor analysis, religbanalysis, correlation analysis, T-
tests and structural equation modeling are seleatethe appropriate methods for the
analysis. Commercial software packages MS Exé&5Sv13 and AMOS v4 are used.
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Ozet

Performans iyilgtirme, firmalarin rekabetgiliklerini arttirabilmeleigin etkili bir
yol haline gelmgtir. Teknolojik gelsmelerin hizlanmasi, ngteri memnuniyetinin
sglanmasinin giderek zodmasl ve rekabetin yoinlasmasi ile ortaya cikan cetin
piyasa kgullari dinamik bir dgisim surecini gerekli kilngtir. Bu zoru sturegte, ayakta
kalmaya cakan firma yoneticileri icinls Milkemmellgi kavrami kritik metotlardan biri
haline gelmgtir. .

Bu calsmada Is Mikemmellgi kavramini tanimlamak,is Mukemmellgi
belirleyicilerini ortaya c¢ikarmak, Turkiye imalatamsayisinde faaliyet gosteren
firmalarda Is Mukemmellgini analiz etmek ve firma performansi iizerine ethili
olcmek hedeflenngtir.  Yapilan literatir argirmasi  sonucu firmalardais
Mukemmellgini ortaya c¢ikaran faktorler teknoloji ve yenililgiemi, insan kaynaklari,
sure¢ yonetimi ve surekli iyifeirme, imalat yapisi ve faaliyetleri, planlama, lata
performans hedefleri, ngteri odaklilhk, tedarikci ikkileri ve liderlik olarak
belirlenmgtir. Tespit edilen ¢ mukemmellgi belirleyicileri ve ge¢cmi calsmalardaki
anket formlari gbz 6ntne alinarak yeni bir ankeimio hazirlanmtir. Arastirmaya
imalat sektdrtinden toplam 140 adet firmanin katigerceklgmistir.

Bir sonraki aamada,is Mikemmellgini ortaya c¢ikaran faktorler ile firmanin
genel performansi ve finansal gostergeleri aragindigkinin analizine gecilnstir.
Faktor analizi, guvenilirlik analizi, korelasyon aizi, t-test ve yapisal denklem
modellemesi istatistiki analiz yéntemlerinin kulilmmasi uygun bulunmgy MS Excel,
SPSS v13 ve AMOS v4 ticari yazilimlari kullaniisim.
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1 INTRODUCTION

The main objective of this thesis is to discover #ffects of Business Excellence
on the competitiveness and performance of manufagtfirms.

After an extensive literature review mainly two dilamental research questions
are singled out as stated below:

* What are the determinants of Business Excellen@iena?
* What are the benefits of Business Excellence agiubics to firms, especially in
terms of competitiveness and performance?

The study conducted in order to achieve these aonsists of the following tasks
outlined as below:

» Defining Business Excellence at firm level.

« Determining and evaluating Business Excellence luépa of firms in
manufacturing industry.

* Uncovering new organizational, managerial and teethicapabilities related to
Business Excellence in manufacturing industry.

* Proposing managerial insights about the evolutibrBusiness Excellence at
firm level.

Shortly, this thesis aims to reach conclusions e donceptual and theoretical
aspects of Business Excellence in manufacturinmsfirn Turkey by employing
empirical research methodology. Finally, the stoflgearching the effect of Business
Excellence upon the competitiveness of manufaaufirms is expected to be a
valuable contribution to the literature.

In order to collect the required data, we utilizsdempirical survey consisting of
12 main sections covered by 153 questions. The tigneaire is prepared by
considering both the recent questionnaires useg@ravious studies, and both the
determinants and the measures met in the up-toatatdemic literature. The survey
methodology is very helpful especially for analygithe collected data by statistical
methods. It is also a less expensive and less lesoime methodology. But, on the
other hand, a disadvantage of this method is tmatréspondent does not have much
assistance for questions s/he does not understdild answering and hence, s/he

responds to it according to his/her own perception.
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We have acquired most of the participants’ contafdrmation from Turkish
Quality Association (KalDer). VIP, a public relati® company, designed a website,
where firms could attend our survey through a usame and password. The
questionnaires were asked to be filled in by thpenmpnanagers. The upper managers
were targeted and were asked to provide informatminonly as an individual but also
as a team since the questionnaire covered tomos firm strategy to functional details.
After firms were asked to fill the questionnairepse firms not doing so were reminded
every 3-4 weeks by mail and telephone calls.

By the first two months of this study (October addvember 2007), a sample
containing 90 firms had been obtained and we agpbiot statistical analyses and
obtained some inspiring results. Our data collectimcess was terminated on April 18,
2008, when the final sample size had reached 4G fi

After the data is collected, it is analyzed usingtistical methods, tools, and
commercial software packages. Finally, results leé tanalyses are gathered and
conclusions are drawn.

The thesis consists of ten chapters. The intraoluathapter includes the thesis
scope, research questions, purposes, and the alesewthodology. In the second
chapter, definitions of Business Excellence, BussnExcellence and competitiveness
relations, short history of quality awards are dgsed and Business Excellence
literature is reviewed. The third chapter is absuvey design and clarification of the
guestionnaire form. In the following chapter, datdlection process is explained and
the sample is presented. The fifth chapter covhes dtatistical analyses between
Business Excellence determinants and performandeaitors. In the next chapter,
statistical analysis of effects of performance @atlors on financial performance is
performed. In the seventh chapter, a structurahgu modelling approach is used and
path analyses are conducted. The eighth chaptéudex some results about the
differences of sectors. In the next chapter, wemanzed main managerial insights

resulting from our analyses. Finally, a conclusibapter is provided.
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2 BUSINESS EXCELLENCE

Since the beginning of the industrialization erd&forés for improving the
performance of companies in manufacturing operatimeve been very crucial for the
survival of these companies. All companies strivédve higher performance because a
high performance level means greater competitieenesich finally generates more
revenue (Gruenberg, 2007). Two of the first welbkm and well-documented
practitioners in this area were Taylor and FordeifBuccessful accomplishments have
been an example for many to follow their footstapd go further behind.

For the last nearly 30 years, organizations hawmwmered a period of great
change in the markets and operations. Internaticc@hpetition caused many
companies to meet turbulent, complex, and hostdeking conditions. Technological
developments have been accelerated, customerasétsi has become harder and
competition has become more complicated. In ordaespond to these forces, many
organizations attempted to apply different perfamoea improvement approaches
including 1SO 9000, TQM, Business Process Reengmge(BPR), Business

Excellence and Six Sigma, lean manufacturing, ibusine (JIT) system.

2.1 Quality Awards

Since 1950s companies have funded and supportes systematic approaches to
secure quality of their products and services ia lielief of creating a sustainable
competitive advantage, as well as reducing thescdstis promoted the Total Quality
Management (TQM) boom in the 1980s and subsequéndygrowth in “Business
Excellence” Quality Awards around the world. The M@novement has encouraged
three continental competitions in the world. Coigstr have introduced Business
Excellence frameworks: The Deming Prize in Asige talcolm Baldrige National
Quality Award in the United States and the Europ€arality Award by European
Foundation for Quality Management (EFQM) in Europkese frameworks are various
but they support a common philosophy that companits strong leadership and clear
direction that invest in their employee to meet tbBquirements of their customers
through the processes they operate will reach gupewels of performance (ECforBE,
2008).
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The competitive advantage of using quality basgaagrhes in the global market
is recognized by the Japanese in the early 195Qalit§) of their products and their
customer-focused strategy has provided Japanesermen goods, from automobiles to
electronic equipment and cameras, to become aereferpoint for comparison on
global scale. In Japan, since 1951 the organizatioat have exerted an immeasurable
influence directly or indirectly on the developmeot quality control or quality
management have been awarded by Deming Prize. fibe qgovers several business
functions (such as policy, organization, managemedtication, profit management,
cost control, quality assurance, future plannimg)ich means success is not limited to
profitability or product quality (Deming Institut2p08).

In 1980s the US Government realized that their pco@nd process quality are
challenged strongly by foreign competition, thditcgency has not increased as much
as their competitors over the last two decadexeSine companies were loosing their
market share quickly against the Japanese firnes,ptiessure of Japanese products
became the key factor for important renovationsesehdevelopments increased the
Western countries’ interest for the sources of dapa success. Two main factors were
determined behind this success: taking into accbuntan factor besides the economic
ones and values which create a guiding visiontfercompany.

In order to respond the Japanese competition, tBe Gdvernment business
advisors suggested usage of quality managemersd. tdsla part of this strategy The
American Malcolm Baldrige National Quality Award svanitiated in 1988. The award
criteria framework evaluates firms by seven categorleadership, information and
analysis, quality planning, human resources devedpp and management,
management of the process quality, operationaltegstustomer focus and satisfaction
(Laszlo, 1996). The American National InstituteSiindards and Technology (NIST)
coordinates this award and NIST distributed ove,d80 copies of the application
forms in the first three years of its existenceisiMias a clear evidence of the growth of
interest in Business Excellence among the organiza{Porter and Tanner, 2003).

According to the report based on the Baldrige awadlicants over the years
1988 and 1989 and the Japanese Deming Prize Wiheérseen 1961 and 1980, the
common features appearing in these high-scoringrozgtions were customer focus,
management leadership in quality values, emplopeelvement, an open corporate

culture, fact-based decision making and partnessiith suppliers (Tanner, 2005).
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On the other hand, by the recognition of the imgoaere of quality as a competitive
advantage, fourteen of the western European compasstablished EFQM in 1988.
The EFQM Excellence Award is Europe's most prestigiaward for organizational
excellence and has been given to Europe's besirpeniy companies and not-for-profit
organizations since 1992. Excellence is generadBoeiated with the EFQM Model
(EFQM, 2008)

In Turkey, The Scientific and Technological Resbar€ouncil of Turkey
(TUBITAK), The Technology Development Foundation of TeykTTGV), Turkish
Industrialists' and Businessmen's Association (IRI§ came together to establish a
Technology Award. This Award is given since 199&dmpanies that develop creative,
innovative, technologically excellent and compeétiproducts. The objective of this
Award is to support innovative product developmefiiorts, to inform business
community about the necessity of these efforts tandttract public’s attention on the
importance of the subject.

On the other hand, since 1993 National Quality Alva given by Quality
Association in Turkey (KalDer) and TWSD in Turkey in order to increase the
awareness of quality issues and processes in coespand public, to deploy TQM
techniques in companies/institutions around the ntgu and to promote the
organizations that use these techniques succesd{ALDER, 2008)

Additionally, Hendricks and Singhal (1996) investigd that the stock market
responds to winning quality award announcement tipesr. The reaction was
especially strong in the case of small firms, amdrds introduced by independent

organizations.

2.2 Definitions of Excellence

Along with the quality award process there havenbawany attempts in the
literature to define excellence. Excellence is mofteescribed as a journey to quality,
both for enablers and outcomes. According to Petats Waterman (1982) excellent
companies present the strengths of innovationjtyald change and a leadership that
excel through both their values and their actidriey introduced eight attributes that
an excellent firm takes into consideration.

* A bias for action: Organizations use analyticalrapphes for decision making.

However, Peters and Waterman highlight the impadasf making experiments. They
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believe that too many detailed analyses may blooklpm solving process. Therefore,

their approach to solve problem is usually expenitaleand external partners such as
suppliers or customers can be involved in this gsecddirectly or in a relatively short

time.

» Customer focus: Successful organizations really tioy understand the
customer and use customer voice as an incomingpfainuous improvement (ClI), new
product and service development.

* Autonomy and entrepreneurship: All people in thenpany, not only R&D
employees, are expected to be innovative and eeegtitheir jobs.

* Productivity through people: People are expectetbtoe up with suggestions
for waste reductions and productivity.

* Hands-on value driven management: Organizationi®ogdphy, values and
vision are the major guideline and they are mor@artant than technological or
economic resources.

» Stick to the knitting: Excellent organizations stgse to the business they
know. They focus on their core competencies.

* Simple form: The fundamental structural forms agsteams in the excellent
companies are elegantly simple.

» Centralization and decentralization: Excellent camips are both centralized
and decentralized. They push autonomy down tohbe floor or product development
teams. On the other hand, they are fanatic cesisadiround the few core values they
hold (Dahlgaard-Park and Dahlgaard, 2007).

In 1996, Peters added two new attributes to thisihnovation and dynamics.

Tom Peters and Nancy Austin introduced a simplelgxtce model in their book
in 1985 that is presented figure 1.1

Constant
Customers Innovation

Leadership

People

Figure 1.1: Simple excellence model (Peters andiduk985)
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In the model, excellence is explained as the resuthe following four critical
success factors: people, care of customers, atnistaovation, and leadership which
bind together the first three factors.

Also The British Quality Foundation (1998) has mraed a list about Business
Excellence criteria for companies. This list in@gdtop management support, an
emphasis on people through empowerment and traimfigctive strategic planning,
measurement, management and improvement of pro@sployee participation
through effective communication, involvement in tlsempany’s objectives, and
adaptation of a culture which focuses on servingtauers’ requirements (Dahlgaard-
Park and Dahlgaard, 2007).

Savolainen (2000) explained that excellence isatustto be achieved using total
guality approaches but this status has no permandnis also defined as working to
produce high-quality products that meet the custtamice, delivery and specification
expectations at the lowest possible cost, usingnbst efficient business processes, and
making the maximum profit (Cincom, 2008). Businesgellence is mostly about
identifying business objectives and then assesstatg of excellence against these
objectives (Excellence in Business Network, 2008).

Tanner (2005) defines Business Excellence as a geament technique that
emerged to improve company’s performance. Accordiinbis research, organizations
that rated high in their Business Excellence salde have high levels of performance.
A company’s ability to respond to its changing earment, which is called strategic
agility, was found to have a positive correlatiothwperformance. Business Excellence
positively correlates with strategic agility. HencBusiness Excellence makes a

significant difference on performance level.

2.3 The EFQM Excellence Model

In the late 1980s, the economy of Europe was utiateat from the expansion of
the Far Eastern exports. The CEOs of 14 leadinggaan firms decided to work for
maintaining Europe’s competitiveness and they gitethto establish a member-based
independent foundation that would “develop awargh@sanagement education and

motivational activities” and “recognize successelie EFQM was founded in 1989
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and was supported by European Commission. In 9 EFQM model was introduced
and in 1992 the first quality award was presenke{M, 2000).

Excellence models and quality are strongly relatedach other. Firms use these
models to guide their operations towards becommgéllent” organizations (Hermel
and Pujol, 2003)The EFQM model was largely established on the pies of TQM.

In 1999, the EFQM revised the model and made amitapt change in language from

TQM to excellence (Ad banjo, 2001). Nabitz (1998}ed that the word quality does

not appear in either the sub-criteria or the aessttessed in the revised model. EFQM
(2000) pointed out that they regularly review amqalate the model in order to reflect
the best management thinking and practice. The madel which concentrates on

excellence includes all aspects of organizatiorahagement. It helps organizations to
identify their goals, gives guidelines about how achieve them, and encourages
companies for Cl. It is also flexible model thahdae applied for all types and sizes of
organization from small to large or public to ptiva

NABLER > RESULTS e o
- People - | | People Results ||
| |
Key
Leadership = Policy & Strategy = Processes = Customer Results =t Performance
Results
| |
[ ParinershiEe.— Society Results
Resources
- NNOVATION AND LEARNIN

Figure 1.2 The EFQM excellence model

This model is based on the statement that excetlattomes with respect to
performance, customers, people and society ares\athithrough leadership, driving
policy and strategy that is delivered through peppartnerships, resources, and
processes. The arrows present the dynamic natumedél (EFQM, 2005).

The EFQM model includes nine criteria which arevemon Figure 1.2; five of
them represent “Enablers” and four of them repre$Rasults”. The Enablers include
what an organization does and the results incluak &n organization achieves.

In EFQM excellence model, one of the enabler gates leadership Excellent
leaders enable company to achieve its mission. Tdetgrmine, keep and develop
values and systems that are needed for sustaisabtess and apply these via their
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activities or behaviors. They communicate with oostrs, partners, society, etc. and
they drive a culture of excellence with the orgatian’s people. Also, leaders realize
and appreciate employees’ efforts. They can changelirection of the organization

and convince people to follow it when it is necegsa

The second criterion of the model inclugedicy and strategyvhich is based on
the present and future requirements and expectabbrstakeholders. Excellent firms
apply their mission and vision by following a sthk&der focused strategy that
considers the market and sector in which it opsrat€he policies, plans, goals, and
processes are created and applied to deliverragegly. The policies and strategies of
the organization are improved and updated in alaeguanner.

People is the third important criterion in the model besauexcellent
organizations manage, develop and release thedidintial for their employee at an
individual team and organizational level. Employasss cared, involved in, empowered,
recognized, and motivated to use their skills andvwedge for the benefit of the
company.

Partnerships and resourcese the forth criterion of enablers in the moddiey
include management of external partnerships likgpkers or internal resources like
finances, buildings, materials, equipment, techgylonformation, and knowledge. In
order to support policy and strategy, excellent ganies plan and manage their internal
and external sources effectively.

World of today becomes more and more demandingellexd organizations
realize that success may be related to the pahipsrghat they develop. Building
sustainable relations based on trust, respect pedness, reaching mutual goals and
supporting each other with proficiency, resourcesl &nowledge are the main
objectives of excellent companies while they arekimy together with partners. These
partnerships can be developed with suppliers, sgcaeistomers or competitors and
they provide companies to deliver great value wrthtakeholders by enhancing main
competencies.

The last element of enablersgeocess EFQM defines process as a sequence of
activities which add value by producing requiredpois from a variety of incomings.
Excellent organizations design, manage and imppogeesses for satisfying customers
and other stakeholders. Key processes for the ssi@fehe company are identified and

planned clearly. These facilitate the implementataf the organization’s policies,
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strategies, aims, and plans. Also the effective okdechnology, innovation and
creativity enable improvement of the processes

Results are the second part of the model. Thete axgymbiotic relation between
enablers and results. The results criterion indudeganization’s outcomes and
achievements. Enablers are improved by gettingofeadfrom results.

The first element of results ixustomer results Excellent organizations
extensively measure and achieve excellent outcaimest their customers. They design
and manage processes and systems that providetah@mierstand, monitor and assess
their customers’ requirements, and ideas. Excelbeganizations know that customer
faithfulness, retention, and market share is mazechithrough a high attention on
customer requirements and expectations. For exteltompanies collecting and
analyzing customer results is one of the most itapdparts of the operations.

The second result in the model pgople. Excellent organizations obtain and
measure outstanding results with respect to thedple. People who are not satisfied
with their jobs can't serve the customers in thetheay. They will not pay enough
attention to work without errors. Therefore, it very critical for organization to
measure what people think or feel. People resuks ve@ry important source for
understanding where and how to improve your pegpleagement.

According to thesociety resultof the model, excellent organizations achieve in
satisfying the requirements and the expectatiorthefocal, national, and international
community. Excellent organizations pay high atmmtiand actively support social
responsibility and ecological sustainability. Thagopt an ethical approach by being
transparent and responsible to their stakeholddmsy realize the organization’s effect
on both the current and future community and ta&ee @f minimizing its harmful
effects. Also, they search and encourage opporsgnip work on mutually useful
projects with society motivating and keeping higavdls of confidence with
stakeholders.

The last type of the results of EFQM modelksy performance result8est
results about the key elements of policy and sisatere achieved and measured by
excellent organizations. Some organizations prodwecelreds of statistics and obtain a
very large amount of data on results. This may bigdhreat because the volume of the
data may hide few but very important results. Tfeeee EFQM does not suggest
spending time and energy over collecting data tainbresults that may not contribute a

lot to company's performance or stakeholders’ &atigon. Analyzing the most
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significant areas that may affect business stratpans or customer experience may
facilitate managing the data.

2.4 Business Excellence Determinants

In this thesis, survey methodology has been fadldwvin order to generate a
database about tendencies of the companies in sfurkianufacturing industry over
Business Excellence. In a similar study in therditere, leadership, role of quality
department, training, product or service desigmppBar quality management, process
management, quality data and reporting, employkeioas are selected as the critical
factors of quality measurement (Sarap et al., 1988, Ahire et al. (1996) generated
TQM implementation constructs from literature aspier quality management,
supplier performance, customer focus, benchmarlangloyee involvement, employee
training, employee empowerment, product qualityp tmanagement commitment,
design quality management, internal quality infotiora usage and statistical process
control. In our survey, we analyzed companies’ Beiss Excellence practices under
nine main titles: technology and innovation tengenbuman resources, process
management and CI, manufacturing structure andatipas, planning, manufacturing
strategy, customer focus, supplier relations aratideship. In this section, we will
examine the relationship between our determinamiseigted from literature and
Business Excellence.

Nowadays, technology has become a major key acimponent of economical
progress for companies (Ulusoy, 2000). Brown andeihardt (1998) noted that
developing new technologies significantly modifyethvays companies do things.
Companies, which develop new technologies, impribve productivity of their own
processes with higher productivity. The knowledgeeth economies of today indicated
that successful organizations of future will be tmees who are able to develop new
capabilities by creating organizational knowledgel amplementing new technologies
and practices, rather than the ones that competeeinexisting capabilities (Nonaka
and Takeuchi, 1995; Teece, 1998).

On the other hand, innovation is explained as tppli@ation of a new or
considerably improved product or process, a newketi@mg method or a new
organizational way in business practices, workplagganization or external relations.

The impact of innovation on company performancengea in a broad range from
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productivity and efficiency to market share, saks] profitability. Companies, which
develop innovations more rapidly, have also moralified employees, provide more
convincing future plans for their workers and p&yhler salaries (OECD, 2005).

Global competition is now between technological edlegments and innovation
capabilities of the companies. Technological improents and innovations are
necessary ways to grow continuously, to gain coitpetadvantage in the market and
to have better performance results at firm level growth of countries. Improving
production quality, reducing costs, increasing tharket share, extending the service
range, entering new markets, developing environatgmoducts, aligning the firm’s
technology to other firms’ are main objectives &talent companies for introducing
new technologies and innovations. Consequently haxe identified a close relation
between Business Excellence and technological dprednt and innovativeness. We
have researched companigsthnology and innovation tendencieur survey.

Success is achieved through the organization’s atipes and through the
development of its intangible assets, such asnitléctual property (Tanner, 2005).
Development of new technologies causes human res®wo become more critical for
the firm because new technologies can be copiaty &as it is difficult to copy human
assets. For attaining word class-performance, efeemanagement of human resources
is very important (Luthans and Stajkovic, 1999)

Kristensen and Juhl (2001) pointed out that desiestllts are assumed to be a
function of both the effective use of the systend dhe intellectual capital in the
company. Through the system the results of the &renaffected directly and indirectly
by the quality of the employees. In the journegxaellence the efforts should be long
term based and they should include people-relaibgests like training, performance
evaluation, employee participation, recognitionproving the quality of business life
etc (Vouzas, 2007). Therefore, in our survey ther@ human resources part including
guestions over companidsiman resourcstrategies.

Nowadays, surviving in an increasingly competiteevironment requires well
managed processes. Process management is théyaaftimanaging the resources and
processes that produce products and servicese Iptbcesses are not measured, any
amount of improvement can not be approved (Lodl.e2003). In excellent companies
processes are systematically managed and meadBotid. types of measurement,
qualitative and quantitative enable managers tcemesfirm’s performance and its

drivers.
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Slack (2005) defines improvement as an activitlosing the gap between the
target and the current performance of an operatiorprocess. It is generally the
eventual result of all operations and process nma&magt activity. Nearly all popular
approaches in recent years, such as TQM, lean top®a business process
reengineering, and Six Sigma have focused on padioce improvement. Therefore,
we have included in our surveypeocess management and €&lction.

Changes in the competitive environment are expthineincreasing globalization
of the markets. Thisnhancement has caused a high level of complerdydgnamism
in the business word. One of the most importartbfadhat form the competitiveness of
companies is their ability or willingness to deplaynovative technologies. New
technologies open the way for innovative products production processes. In many
sectors, growth and return objectives has becoghdytirelated to product innovations.
Firms need to understand the importance of thisalmdify. Also, application of
established technologies to new areas is another efatechnological progress
(Eversheim et al., 1997)

On the other hand, concentrating on the core bssimé the company is an
important strategy for improving competitivenesd. i necessary to follow
manufacturing strategies and plans that focus eeldpment of the core competencies
of the company. In order to be successful, manufaxg firms must predict changes in
markets and technologies, and act accordingly. elewe have designed a part in our
guestionnaire form that enables us to analyze temee of the companies’
manufacturing structure and operations.

Planning is a fundamental stepping stone to sucecessisiness word. Without
proper planning and preparation, failure is alngsiranteed. Planning process helps
companies to guarantee changes happen in the eaywint, to keep them manageable
and to keep costs under control. Excellent companiegldp business plans that
embody the needs of customers, suppliers and sthkeholders. These plans should
focus on the achievement of best practices in dalegach high performance level.

The planning process should be based on evaluatfoboth internal data
(operational performance, quality indicators eamgl external data (customer feedback,
market intelligence, industry trends etc.) (Podaad Tanner, 2003). It should support
this mission by identifying both short and longntegoals that are well defined in
measurable terms (Ulusoy, 2000). The first stepth&f planning process is the

development of a mission that defines the purpdséhe® company. Additionally,
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companies that seem to be especially competitisabcessful have a clear and often
inventive operations strategy. This strategy shiw@@pproved by top management and
it should cover company’s all production proces3ést's why we have designed a part
of questions abouyilanningprocesses in the companies.

Performance is the umbrella term of excellence aathprises profitability,
productivity and also other non-monetary factoreshsas quality, speed, delivery and
flexibility. Ginday (2007) stated that companiesngadditional competitive advantage
and achieve increased business performance acgdalihe degree of importance that
they give to manufacturing strategies prevailinghe market such as price, quality,
flexibility, and on-time delivery. These are crélcfactors for companies to build a
reputation in the market and hence, to increase tierket share.

Today's manufacturing environment is increasinglyomeetitive hence,
manufacturers have to concentrate on developingwesys to design, produce, sell and
deliver products. Manufacturing quality is confomma of the products to engineering’s
drawings and specifications. This provides a quainte sense for evaluations known
as quality levels of conformance. Manufacturer'scfic, clear, and restricted quality
objectives (as specified by engineering’s drawireféct operations of the machines,
the class of people hired, raw materials purchasedsmanship standards agreed upon
between engineering and manufacturing, teamworkd aooperative attitudes
(Barringer and Associates, 1995). For this reasomur survey we have designed a
section in order to analyze companies’ practicegitmanufacturing quality

Cost and quality are influential features of suscesthe products or services of
many companies, especially customers increasingbea higher quality at a lower
cost (Tiwari et al., 2006). One of the vital factan the profitability of a new or existing
product is its manufacturing cost. Cost is manuiiats strategic counterpart to price
like a weapon of competitiveness in the markets lh measure of the manufacturing
function’s efficiency, and traditionally it has leeonnected to high volume production
(Nemetz, 1998). Generally products possess a ¢tansitwe that is not as low as it
might be. The challenge is to maintain a produetglility and market acceptance
while producing it at the lowest possible cost (Kpéshi, 2003). Consequently, our
survey includes a part of questions about compamagufacturing cosstructure.

During the last decades, manufacturing flexibiliggs become a very prominent
factor on the competitive arena where productiorended companies work. The

flexibility characteristic deals with how a compamgacts to changed demands and
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needs of both customers and the line of businexibility provides its greatest
advantage in being able to adapt well to most chsmg production (Cardinali, 1995).
Many researchers, e.g. Fine and Hax (1985), H#BE), and Hayes and Upton (1998)
rank manufacturing flexibility as a competitive qnity together with cost and quality.
Therefore, in our survey there is a part of questiabout companieshanufacturing
flexibility practices.

High quality, low cost, high speed in carrying fiveducts from design to market,
fast and reliable delivery of products and serviaes essential characteristics of every
business organization and it is clear that theytrdmurte to success. Many observations
show that response time has become an importaategit weapon in global
competition. Leading companies search for lowet,@reat variety and responsiveness
in the market (Li and Lee, 1994). According to B&l(1988) and Hout's (1990)
empirical studies, customers agree that reliabaityl responsiveness are two of the
most important characteristics of service in mardustries. Rapid and reliable delivery
of goods and services provide greater market siramesased price premium, lower cost
and happier customers.

Waste is explained as the activity that has notpeseffect on the final products,
e.g. non-value-adding operations. Most of the dpmra improvement programs
concentrate on the elimination of all forms of veast delivery systemThere is an
additional factor which is complementary to themghation of waste is the elimination
of uncertainty and unreliability in the system. €as of this uncertainty and
unreliability include unreliable delivery by supgis, variability in processing times and
high defect rates. If the identification and elietion of uncertainty and unreliability
from the system is provided, then it should be fdsg0 lower manufacturing costs,
customer returns and time of delivery and improeévery reliability (Mapes et al.,
1997). Delivery on time is one of the most impottgerformance indicators in
measuring performance of delivery. It is explai@sdhe percentage of time a company
delivers the orders at the right quantities anthatright time to its customers (Ulusoy,
2000). Hencedelivery reliability and speei$ one of the important parts of our survey.

Nowadays, customers are more demanding and coropastmore sophisticated.
Global competition force today’s manufacturing ce@migs to be more and more
customer focused. The ultimate judge of the produdt service quality is customer so;
customer focus becomes an essential part of teetef application of best practices.

Customer focus refers to organizational commitmerdetermine and satisfy customer
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demands about the quality and punctuality of tbadlers as well as meet their demands
in new products (Pine et al., 1993ince customers’ expectations and demands are
dynamic, it is vital that companies pay close diten to monitor customers’
requirements in products and services and imprbeg skills in meeting those needs
fast. For example, by keeping track of customer mlamts and reasons of their
discontent an organization can proactively preuwast causes of customer discontent
(Bhatt and Troutt, 2005). Successful companieslafmed by being flexible, adaptive,
innovative and responsive.

Customer faithfulness and retention are best aeldiey understanding the current
and future requirements of actual and potentiatorusrs. Excellent companies ensure
the transformation of customer feedback into aetd® information. They use a wide
variety of listening posts such as focus groupsyeys, feedbacks etc. in order to
identify both actual and future customer needsctvlaire then used as incomings in the
planning processes, strategic business and impmvermplans. Customer voice is
considered as the most important base for devejopew products and services.
Excellent companies collect, analyze customer egpieas, and utilize them in product
development departments. Therefore, our surveyagmhtacustomer focugpart that
researches companies’ relations with their custemer

Supply chain management has been more and morgnieed as a main driver of
overall operational and financial performance (Hann2001). Liker and Choi (2004)
stated that effective partnerships are very immort®r successful supply chain
management. An organization works more effectivelyen it has mutually useful
relations built on faithfulness, sharing of knowded and integration with its partners
(EFQM, 2000). The literature states that the admpiaand application of successful
supply chain management practices can give powénegalevelopment of innovative
mechanisms, which may enable improved productiiBdwards et al.,, 2004).
Successful management of supplier relations carease the productivity of the trading
partners through the deployment of knowledge anduatuassistance, with the
execution of good practices (Giannakis, 2008).

Sharing of knowledge is significant for buildingist between manufacturers and
suppliers. A number of researchers have emphasimedignificance of collaboration
(including supply chain coordination, cooperati@and information-sharing) among
supply chain partners to achieve the benefits pplyuchain integration. Collaborative

planning activities and information-sharing haveerbefound to make a positive
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difference on supply chain performance, but theliguaof information shared
(intensively but in a selective manner) and alsotthst level among the firms must be
considered (Field, 2008).

On the other hand, Watts and Hahn (1993) definp@lsmr development program
as long-term cooperative attempts between a buyingand its suppliers to improve
suppliers’ technical, quality, delivery, and colsitls to promote existing improvements.
The development of suppliers proved to be a pragpestrategy for many companies in
Japan, over the last 50 years. As it mentioned @bi@tation with suppliers is a very
critical subject for manufacturing companies initheurney to excellence hence, we
have designed a part abauipplier relationsn our survey.

The specific leadership manners of setting a cotiéction and values for the
company, producing customer focus, and empowehagbmpany and its employee in
the pursuit of excellence are key features forealtellence approaches (Tanner and
Porter, 2003). Business Excellence, as a philosopdnuires leaders to set a clear
vision and to be actively involved in driving theganization to meet its objectives.
Kristensen and Juhl, (2001) point out that qualitynanagement is the overall cause of
Business Excellence. Effective people managemeningseasingly becoming a
primarily concern for organizations for businesscass. Loch et. al. (2003) indicated
that the tree of excellence takes root at the FEapthermore, in the literature many
authors have stated that leadership is so important

In achieving world-class performance, leaders tmwae of developing a number
of critical competencies related to helping to ®cundividual attention on
organizational mind-sets, facilitating strategy lempentation and building change
capability (Higgs and Rowland 2000). Leadership &asajor role in inspiring change
throughout the organization and ensuring that cedaaode implemented. Consequently,

our survey includes a part about companiestershipfeatures.
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3 SURVEY DESIGN

The excellence literature review mentioned inghevious chapter constructed a
base for our questionnaire form. Collecting cori@udl necessary data for analysis was
the main objective of our questions. The questiorna composed of twelve modules,
which are: General Firm Characteristics, Technolagg Innovation Tendency, Human
Resources, Process Management and Cl, Manufact@ingture and Operations,
Planning, Manufacturing strategy, Customer FocugppBer Relations, Leadership,
Performance, and Quantitative Data. The 1-5 Lilsedle questions are used in the
survey in order to easily gather qualitative infatman. In order to collect financial
performance data few numerical questions are alkedain the survey.

3.1 General Firm Characteristics

In the general firm characteristicsnodule, firm establishment date, ownership
and legal status, foreign capital existence andagearal experience are questioned.
This information is important in order to descrithe sample, to classify participant
firms and to discover the relationship between fipgrformance and general firm
characteristics. We applied analysis in order scalver effects of firm size, of firm age,
of ownership status or foreign capital existencdion performance

3.2 Technology and Innovation Tendency

To adapt rapidly changing and complex environmexs lhecome very important
ability of competitiveness. In order to gain conipet advantage, it is vital to
understand both the specific technologies and thgswn which organizations can
manage technology in the best wayrThe affect of technology as a competitive
advantage source for manufacturing industries idelyi accepted by practitioners,
governments and academics. There is strong evidbat¢he usage of technology can
enable companies to produce high quality, costfie products and services (Zineldin,
2000). Therefore, organizations are increasingfingr to combine the technology and
quality management systems to assess and satistgnoers’ requests (Cook, 2002).

However, for producing these products and servitsshnology must be very
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appropriate to the needs of the company (Erffmayer Johnson, 2001ln order to be
the leading company it is very important for firries understand the significance of
identifying and using the most appropriate techgglon the most effective way for
their manufacturing activities. In our survey, fgmpractices about their core
manufacturing technology and their competitiversgsanalyzed in questioi¥'1and
TY2

Before investing into new systems, companies ugudbn’'t have clear
understanding of what will happen after adaptati®ethinking over their own
strategies deeply before buying the new machinesa isery essential step of new
technology adaptation process. Sometimes, alth@moghpanies get new technology,
they continue to use it in the old way, they dartiange their strategy and this causes
losses on the potential benefits of the new tedygylAdditionally, users don’t learn
using new technologgdequately; they continue working in the same wayhay did
before the new system was and this leads to lolzation of the new system. In
questionTY3we have analyzed firm’s usage of its manufactutéoipnology potential.

As indicated by the experience of the world-classaiacturers, the key point of
their achievement is company’s successfully devedapanufacturing capabilities. This
development critically depends on combining orgatimal skills with technological
ability to produce products better than competitpreducts (Ho, 1996). In order to
manufacture attractive products at attractive gric@®mpanies need besides plant and
equipment also a well established R&D departmemichvincludes highly qualified
employees from diversified disciplines that cantd@an organization to make the right
manufacturing technology decisions to supportuisifiess objectives strongly.

Usage of technology is a complex set of activitireduding the operation and
organization of existing technologies for expectedults and also the integration of
new technology into current systems. Firm perforoeardepends on performing
effective usage of the adopted technology by regarihg the production system to
conform to the new system. Companies choose tegbiesl which enable them to
achieve their competitive preferences (Sonntag3R0dowever, choosing necessary
technologies requires the knowledge and the pexctod a team whose job is clearly
defined as focusing on monitoring the new technek@nd developing the existing
ones. In the survey, companies’ practices overldpireg and monitoring technological

advances are analyzed in questioig, TY@ndTYG
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Monitoring and adopting new technologies are vargartant activities in order to
survive in a competitive environment. However, mafyhe companies can access to
these technologies without much difficulty. Therefojust buying a new machine or
system without learning to use that equipment aerain application is not enough to
sustain competitiveness on the long term base. @omep have to adapt their way of
working, way of organizing, and thedaily activities to the new equipment. Companies
that change what they did before establishing #he system and orient themselves in
the totally new way can make progress by adopteg technology. However, usually
changing people’s working habits is much more diffi than buying a new machine.
Usually, it takes long time to fully reorganize guztion, learning new practices and
developing the necessary capabilities. We haveyaedl companies’ practices after
integrating the new technology to the existing onquestionTY?7.

Innovativeness is one of the main components aisfirbusiness strategies for
entering new markets, expanding the current maskate and obtaining a competitive
priority for the company. El¢i (2006) defined inmdn as a change of processes,
services and products of the firms that are undessure of strong competition
conditions in order to obtain competitive priorégd to enhance the efficiency of work.
Cumming (1998) described innovation as a unit afhtelogical change and a
fundamental tool that enables entrepreneurs todntre different services and products.
Nonaka and Takeuchi (1995) defined innovation ssang tool of enterprise and a key
factor for firm prosperity. Innovation is the opgoas of finding new ideas effectively
and profitably through to satisfied customers (DIN96). It is a significant and largely
used approach for increasing market share and wmgofirm’'s performance.
Improvements can be in technical specificationsguhes of the product, software, user
ease or other functional characteristics.

In today’s global markets, companies must managelé&pt their operational and
managerial processes in order to meet the stromgetition that they face. Firms from
various industries should regularly be in searahfiftding new ideas and innovative
ways to add more value to the services and/or mtschffered because they operate in
different countries and regions of the world inadt@mpt to try to capture a higher share
of the international and local markets

Competition among the firms is the fundamental dadhat creates market
conditions and identifies competitive advantagks low price, high quality and speed

of the processes, products and services. Since amuagpwant to be pioneer in the
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competition race, they should try not to be simiath others, to be favored by
customers and to find best methods for extendiag frofitability and efficiency. As it
mentioned before there is a strong relation betwesovativeness and Business
Excellence therefore, the importance that compagiss to developing new ideas and
innovative methods are analyzed in questibvi8andTY 10in the survey.

On the other hand, Gunday (2007) mentioned thainfowvation activities to the
relationship and communication between the depatisnef the company especially
marketing, R&D, and production constitute necessagnditions. Capabilities,
necessary skills, knowledge and resources for iaineness are developed as a result
of the coordination between these departments dhdr alepartments in the firm.
Consequently, the conduciveness of the atmosphsigei the company is an important
factor for motivating innovation activities. In theurvey the appropriateness of the
environment in the company for innovativeness sywed in questio’Y9.

Service innovation is the crucial factor for suscdgéew methods and technologies
offer opportunities for developing new and/or imged services. New service
development is necessary for increasing profitgbibr viability of existing services
through cost reduction, increased sales, new cus®and devotion between existing
customers (Smith et al., 2007). On the other hprmfjuct innovatiorcan be defined as
the development of a tangible product or servieg th entirely new or improved with
respect to the stated needs of customers (Frig9)18 many sectors the occurrence of
growth and return objectives has become tightlgtesl to product innovations. Shortly,
it is vital for company to determine customer reguoients which have not met yet, to
develop new products and services for satisfyimgehrequirements and to be the first
company that introduces these products or serimteshe market. The importance that
companies give to developing new service and pitsde@nalyzed in question¥ 11

Additionally, companies may face major obstacleslevimtroducing innovations
such as lack of appropriate sources of finance lagld innovation costs. Innovation
cost is the most important factor that preventadifrom introducing new technologies.
According to the studies in the literature, R&D ergiture per employee is an
important indicator of innovationPeeters (2003) mentioned that there is a positive
relation between R&D investments and innovation petancies. Therefore, we have
researched companies’ R&D expenditures in quedthoiP.

Patents play a marginal role on the innovativerefsthe company. They are

accepted as a very important source of informa(®milli and Evangelista, 1998).
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Beside patents internet resources, scientific pabtins, expositions, and data bases
create valuable source for observing the latesin@logy and innovations in the sector
and these can be very useful for promoting comaimyiovation studies. In the survey,
question codedY14evaluates companies’ practice for making use ehapnovative
sources.

Collaboration is a process of participation throughich people, groups and
organizations work together to obtain expected ltfeINNCO, 1998). Collaboration
emerges as enterprises meet cases where workingpanating alone is not enough to
solve common problems and to achieve the desirgeciles (Matopoulos, 2007).

According to Gunday'’s (2007) statistical analyseveral collaboration strategies
have major effect on firms in order to achieve kighnnovativeness and better
performance. His findings show that R&D collabavatiwith universities or research
centers provide a significant difference for eanhowvation and performance scale.
Firms that perform this collaboration are more watove and have better performance.
It is also reported that R&D collaboration with coetitors provides an important
difference at process innovations. Additionallyisitmentioned that collaboration with
other firms makes a significant difference for iaativeness, process innovations,
organizational innovations and financial perform@anecas et al., (2006) stated that
collaboration culture between medium-sized entegsr(SME) and academic world for
solving real problems supports entrepreneurial gnpmnovation processes and ClI in
SME companies. Consequently, collaboration acfisitplay an important role in
Business Excellence journey and in the survey, @m@s’ practices over collaboration
with universities, research centers, competitorsl ather firms are analyzed in
questionsTY13andTY15

3.3 Human Resources

During the last few decades, career planning hasrbe one of the fastest
developing areas in the field of human resourceagament. A career is a process of
development of the employee along a path of expegieand jobs in the company
(Baruch and Rosenstgini992). It is well accepted by quality experts, egshers,
academics and practitioners alike that human resoigssues are at the base of the
quality philosophy and that employee involvemend aommitment are necessary for

the successful introduction and implementation afalify initiatives, programs,
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practices, and techniques (Blackburn and Rosen3;18@art and Schlesinger, 1991,
Soltani et al., 2004; Soltani, 2003).

Organizational career management usually coversrakyolicies and practices
determined by organizations to improve the carfecveness of their employees. The
content of such programs can vary such as idengfwhat employees want from their
careers, providing right career opportunities fampéoyees, identifying which
employees deserve these opportunities and thendprgvand evaluating the results of
career management programs (Morgan et. al, 1978iaWs, 1979). Companies that
encourage the development efforts of their empleye®t surprisingly, have more
successful employees. Therefore, companies’ pexctaver career planning of the
employees are asked in questidn.

Smith and Rupp (2002) stated that communicatianigssential tool for creating
trust and loyalty in employees, which helps to dewe¢hem into a major resource for
securing sustainable competitive advantage. Pric@7) defined organizational
communication as the transmission of informatioawbwork by an organization to its
members and among the members of an organizatifettiZe communication of ideas
from top management throughout the company provatesopen culture and helps
employees to possess all the necessary informéiomaking their own decisions
(Loch et al., 2003). It is a fundamental tool foheving company’s objectives.

It is emphasized that poor organizational commuitna leads to lowers
organizational commitment and Kanter (1988) memtbthat communication between
the levels of the organization is crucial for chegtan enthusiastic, widespread
involvement among the employees in the achievemkatganizational objectives and
the creation of a suitable environment for innawatiConsequently, questidtr2 is
asked to find out about the communication insigediganization.

Previous studies have claimed that employees argréatest asset of a company
and employee satisfaction affects organizationdbpmance by improving productivity,
decreasing staff turnover and increasing creativatyd commitment. Therefore,
employee satisfaction should not be ignored (Uleteal., 1999). One of the methods
for measuring employee satisfaction is conductiregiiaey. The purpose of employee
satisfaction surveys is not only to discover empsatisfaction levels, but also to
identify potential leads for essential improvemdmntsiesigning the survey as well as by
investigating the results accordingly. Steers (39@@int out that those employees

whose needs are satisfied by an organization woellchore faithful to it and therefore,
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measuring and providing employee satisfaction @etylis very important for the
company. Hence, questioHr3 deals with thecompanies’ employee satisfaction
measurement practices.

A safety function is defined as a technical, oifgational or combined function
that can decrease the possibility and/or negatwieomes of accidents and other
undesirable events in a workplace. It is generabpgnized that a company that creates
and keeps a strong safety culture becomes moressfot at preventing individual and
larger scale accidents (Baram and Schoebel, 2007).

Workplace fatalities and injuries cause great desso both individuals and
societies. Petersen (1982) has mentioned that @empl the primary reason behind
accidents and prevention of accidents is the resbibty of management. Every
workplace must have a set of rules and guidelinestwemployers must be sure that
they are followed. By obeying these rules, empleysust be sure that it is a safe
workplace, the work itself is safe, staff has reegitraining and supervision and there
is safety equipment where essential (CYH, 2008).

According to data of TSI (2008), in the last 12ntis %2.9 percent of workers
encountered an accident during their work and %@rtent of them suffered from a
health problem related to their works in Turkey.the survey, companies’ workplace
security and health practices are questioned istopreHr4

Since employees are the resource that differestiiie organization from its
competitors, motivated and satisfied people areessary for achieving success. New
ideas, creativity, innovation, vision and motivati@are the drivers that keep the
organization alive and they are provided by peopteople bring the skills and
competencies essential to the company and theit witak contribution is the provision
of the products and services the company offethe¢amarket. People who don’t have
any job satisfaction, motivation, enthusiasm or gotment, can't be efficient. They
can't use all their potential, and they may noirbevative and resourceful. In order to
satisfy people with their job and to motivate thémndo their best, they need to be
persuaded that the company acts in their bestesiteind helps them to do their job
easily with the plans, tools, techniques, work giesiand work analysis that it provides
(EFQM, 2000). Consequently, we have included qaedtir5 in the questionnaire in
order to analyze companies’ practices to secursatisfaction for their employees.

Employers usually worry about whether employeesotie\sufficient effort to

work and employees are concerned about whether ogersl compensate them
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appropriately (Fisher et al., 200Berformance measurement is used for several kinds
of workplace practices that analyze the collectadnemployee performance data.
Attewell (1987) mentioned that the use of perforogmonitoring is as old as industry
itself. However, technological developments streaged organizations’ ability to
collect performance data and renewed interestftribues and results of performance
monitoring. It plays a great role in the effectieem of the organization management,
optimal structure of the organization, and excelteamwork. The presence or absence
of performance measurement and the way in whicrsoreaent is managed affects the
amount of effort employees put into their work (8&ta, J., 2000). Additionally, in
some studies it is concluded that monitoring isiclose relation with job satisfaction
too. In our survey performance measurement is aadlin questiomir6.

Employing the right employee at the right positisnone of the critical initial
steps of obtaining successful results. Personteffjos explained as the compatibility
between a person’s characteristics and those gbkher the tasks required. Traditional
research on employee selection has concentratepemsonnel-job fit or the match
between individual knowledge, skills and abiliteesd the requirements of the job as the
main criterion. However, everyone has different kvpreferences and research results
show that people excel doing what they enjoy m&etne people prefer working with
numbers on the desk, others love working in thielfi€o improve the success level of
selection and staffing decisions, work preferenuesd to be taken into consideration
(Skeguchi, 2007). Excellent organizations deterntime abilities that company will
need in the future for implementing its policiesategies, aims and plans; then they
carefully examine what type of employees can mkeeint Hence, in the survey, we
have analyzed companies’ practices over employleetsm process in questidfr7.

Training is defined as a planned interference thatlesigned to improve the
indicators of individual job performance (Chiabwmd Tekleab, 2005). Training is in
close relation to the skills believed essentiath® management of an organization that
must be gained by the members of that organizati@nder to increase the probability
of achievement of its objectives. Training may hefpployees to reduce their worry or
disappointment caused by work requirements thay #re unfamiliar (Chen et al.,
2004).

The gap between the skills required and those oviayethe employees leads to
lack of job satisfaction of the employees. Accogdito Swart et al. (2005), an

improvement can be provided with a qualified tmaghiprogram. He claims that
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knowledge, skills and attitudes of the employed whlange by the application of the
training program. If the employee believes thath@s knowledge and skills improve,
there will be a significant improvement in the mers individual performance.
Through the training a person’s competencies velstsrengthened and this will provide
him/her to perform the tasks assigned more effelstigand efficiently. Consequently, in
excellent organizations personal development igpetpd and appreciated; employees
are prepared to meet and adjust to the change#inigais a necessary way for
individual development of the employee through fberney to excellence (EFQM,
2000). In questiondr8 of the questionnaire the participants are askeslv&duate their
companies’ practices for training.

In a highly changing, uncertain and complex envinent, both management and
employees are aware of their limited capacity tpecwith future demands made on
them. In Tai (2006), it is mentioned that researghene of the most vital suggestions
for companies is to increase their training budgetsrder to remain competitive and to
keep an adaptable and flexible workforce. Motval894) also stated that workers
constantly need to update their skills or learn nekills and techniques so that
companies can stay competitive in the market.

On the other hand, as mentioned earlier, innovasame of the most important
factors for creating and maintaining competitiveattage and Gunday (2007) reported
that intellectual capital is the most importantedetinant of innovativeness. Therefore,
continuous development of the employees’ core coempges and abilities for
producing more competitive products has becaméiwitarder to survive in the market.
In the survey, we have inquired in questibin9 about the companies’ plans for
improving the fundamental capabilities of their famresources for developing more
competitive products

Some of the richest sources of wellbeing are saatities such as a celebratory
lunch or some other social activity that enables tm feel more close to others in
his/her community and to promote his/her senseeofgoa valuable member of his/her
community. However, if the work environment doesupport an individual’s social
physical and psychological welfare, then his/hdrcemscious will eventually reveal its
dissatisfaction through psychosomatic illnessesthisdmay affect his/her performance
in a negative way (The Times, 2005). Thereforeiad@ctivities inside the organization

play an important role on the performance of thelegyees. Questiotdrl0 of the

44



survey inquires about companies’ practices ovempsumg and promoting social

activities analyzed in

3.4  Process Management and Continuous Improvement

The term “internal customer” appeared during thed M980s while many
companies were trying to enhance quality and redosés (Davis, 1991)he concept
of “internal customer” implies the existence of &nternal service provider’An
internal service provider can be anyone in the mirgdion such as a co-worker, another
department, or a distributor who is responsiblegtovide products or services to an
internal customer (Earl, 2007). The fundamentahgple of the internal customer
assumes that every entity in the company exissetee some other entity, whether that
is an external customer or another entity withie thrganization. The organization
contains interdependent individuals and functiamats, each of them take incomings
from one another and forward them to external eustcservice. If everybody strives to
provide their internal customer better servicentties expected that the final customer
will get a higher quality service. Individual units or departments need to think of
themselves as both customers and suppliers. Tleewesincoming from their supplier,
add value on top of it, and send the resulting wiutip the next customer. Processes can
be improved, and thus quality is improved, if eastit considers the entities who
receive the output of their work as a customerr{€aet al., 2001). Hence, it is very
important for all employees of the company to ustierd and apply the “internal
customer” notion. This notion is treated in the gfignaire in questioRrol.

Before the introduction of the Total Quality contgpality was considered to be
the responsibility of only quality departments imsh of the companies. Today, it is a
well-accepted practice that quality is the respaitisi of everyone in the company. The
commitment of employees to the goal of quality Ioeedundamentally important for
sustainability (Zairi, 2002). If a company is seisoabout quality and wants to change
its philosophy and adopt CI techniques, changes havbe made in the entire
organization and everyone needs to be includeddtotet al., 1994). Therefore, in the
survey we investigate this subject through qued?ia?.

As it is mentioned several times earlier, the fijpalge of quality is the customer,
which means that a system of quality measurememiuldhcover the whole

manufacturing and service processes from supmi¢hdé end customer. In the process
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of establishing an effective quality measuremerstesy, identifying the check and
control points, using charts in order to analyzd dristinguish between specific and
common causes of variation and having standardtguakasures for the whole firm
carries great importance (Dahlgaard et al., 1988he quality of the products and
services are not measured systematically, defeptiwducts can be passed over to the
customer increasing external quality cost. Themfan questionPro3 we try to
discover whether companies have a well establighatity measurement method.

Present manufacturing activities are much more ticatpd than those of the past
To manage today’'s complex manufacturing companiemagers need relevant,
accurate and readily available information in ortterdevelop and operate functional
strategies and to decide on product mix and torobmroduction costsAlthough
manufacturing systems have changed to satisfy élveloping demands of the market,
the internal management accounting systems hawalyistayed the same. Therefore,
managers and accountants have become disconteitibeiaditional costing systems.

Activity based costing (ABC) has appeared as tarrative to traditional costing
systems. It is an extremely helpful guide to manag@ action that can translate
directly into higher profits (Cooper and Kaplan,1R9It is a process of individually
listing and measuring the cost of each activity tabating to the production and
delivery of a particular product or service. Acdagdto Innes and Mitchell (1990),
ABC provides more exact product line costing esgdciwhere non-volume related
overheads are important. It is flexible enough malgze costs by cost objectives. It
gives meaningful financial and non-financial measyurwhich are relevant for cost
management and performance assessment at an opafratevel. It facilitates
understanding of cost behavior and thus has thenpat to upgrade cost estimation. It
generates a more logical, suitable and extensige @ costing work. Consequently,
companies’ practices over activity based costirgaawalyzed in questidaro4

Among several management tools and techniques gamgerin 1990s
“benchmarking” has proved to be useful in helpindividual organizations to evaluate
their position relative to their competitors. Benwrking is the process of measuring an
organization's internal operations and then idginmiif, learning, and adapting excellent
practices from other companies approved to be beshe market (TBE, 2008).
Benchmarking is recognized as a necessary todCFaf quality which proved by the
literature. Benchmarking has established its pmsitas a tool to improve an

organization’s performance and competitivenessdaytifying and adopting the best
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practices from others and also by developing tis¢ peactices with others (Kyrd, 2004).
Hanson and Voss (995) stated that best practicehbsarking technique can offer a
significant insight into the workings of an indival. As a result, benchmarking
facilitates organizations to determine the mostticali processes that require
improvement, and to discover applicable solutioresnf the best company in class
(Fernandez et al., 2001). In questiBno5 of the survey, it is explored whether
companies have standard documented benchmarkiongdures in place

The self-assessment audit is a very strong manageto@ resulting in several
benefits for the organization. The results of th-svaluation study reveal the overall
picture of the quality situation in the companyo8ly, areas in need of improvement
can be identified. Although not every opportunity fmprovement can be identified,
audits will help determining priorities for managdsy showing which changes will
have the highest affect on overall performance.

When self-assessment information is regularly ctdleé and shared, it provides
several departments of the organization to worlettogy effectively. This is crucial in
the light of the high integration between functiboaits and between companies. This
breaking down of barriers facilitates a companyatswer faster to the needs of
customers and other players. Determining the orgdéion’s strengths and challenges
assists the company in identifying the best actitms&achieve its objectives. While
company self-assessment studies are an importanbparocess improvement, their
success depends on understanding how to use tiectivadly.

The process of self assessment study will increeecommitment of people
throughout the organization to change. The resuly convince top management to
review its priorities, and may help to focus thsion of employees at all levels in the
company. Realizing the differences between targatatl current performance is the
initial step in creating the action to close thapg(CSP, 2008). In our survey
companies’ practices over self- assessment areexue questionPro6

Deming described Cl as an improvement initiativat timcreases successes and
lowers failures (Juergensen, 2000). Bhuiyan anceBalg(2005) defined CI as a culture
of sustained improvement targeting the eliminatiohn waste in all systems and
processes of an organization. Cl is clearly a wdnite goal. Each company must
develop a Cl approach, which is appropriate fornizgtion’s culture and mission. As
mentioned by Bessant et al. (1994) Cl has hugerdadgas such as requiring low-levels

of financial investment and having the ability tiize the ideas of all people. Woods
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(1997) stated that CI provides a healthy workplaaisfied customers and increased
financial returns for the company. According to éiret al. (2007), Cl is an approach
that everybody in the organization work togetherifoproving processes and reducing
failures to improve overall performance for the touser. He also indicated that it

provides improved performance or quality, reductminwaste, reduced costs and,
improved customer satisfaction. Additionally, idesasl suggestions come from those
who are actually doing the job and thus, employeemitment increases.

Often, main improvements appear as a result ofrakireeremental improvements.
These improvements are achieved through the helpat$é and techniques used for
searching sources of problems, waste, variatiod, identifying methods to minimize
them. Until now, a number of Cl approaches haven lieloped. The best known of
them are lean manufacturing, six sigma, balancedesard, and BPR. As a result,
executing CI projects have several benefits overditganization. In questioro7 of
the survey, we investigate whether companies hanwtew standard procedures for
defining and applying CI project#t is also analyzed whether companies have written
standard procedures for reviewing the completeténinated CI projects in question
Pro8, and finally in questioPro9, it is questioned whether companies share findirigs o
Cl projects with all employees.

Procedures are described as organization desigardgéans written for managing
an aspect of a business operation or subsystercedrial development is a system for
accepted execution of tasks, a formal due datasi process or a plan for operating
requirements and policy (Rogers, 1995). Procedguéde people toward a requested
result through a structured self organizing framewappearing from procedural design
(Brodbeck, 2002). Examples of procedures may beatedein companies’ human
resource manuals, personnel practice letters, atioguand treasury manuals. Such
procedures may involve the mechanism for bonusatarg increment, for hiring and
firing of employees, for manufacturing methodolagetc. In the survey, the existence
of written standard working procedures for the rentompany are investigated in

questionProl0.

3.5 Planning

Determining, clarifying and communicating organiaaal mission is the main

part of the planning process. Organizations mightimtivated to develop a mission

48



statement. Company may feel that it needs to feoconts aim and to remind itself
why it exists. According to David (1989) customepsoducts or services, location,
technology, concern for survival, philosophy, smificept, concern for public image
and concern for employees are nine key criticainelgs that a mission statement
should contain. It has to be long enough to be megér and to be effective in its
operation however, it cannot be so long that itncare remembered and the affect of
its major points lost.

The statement may be displayed always in the wadto act as a reminder for
all employees. It should be especially displayedemi-public areas like reception area,
meeting and conference rooms to inform visitoran#ty create the starting point for
presentations about the company to important cust®rand investors. It may be the
beginning point of employee training. (Wickman,1R9lh the survey, companies’
practices over their mission statement are askegdestionP1.

Benchmarking may be described as the processatyzang the best products or
processes of leading competitors in the same industleading companies in other
industries (Camp, 1995). Benchmarking is recogniasdan essential tool for CI of
quality. The benchmarking concept is usually pem@ias an act of imitating or
copying however, actually it s a concept that halpsing innovation rather than
imitation (Thompson and Cox, 1997).

Benchmarking has an ability to draw on existingwlealge and tools for strategic
planning, competitive analysis, process analysd iarprovement, team building, data
collection and organizational development. It pd@& a high return in terms of quality,
productivity and customer satisfaction and it heipghe implementation of change
when linked to a strategic planning framework ([28)i1996).

On the other hand, the self-assessment processtisea tool for Cl that provides
the organization to recognize clearly its strengtfusd weaknesses in which
improvements can be made. According to Ritchie Rakd (2008) self-assessment and
its acknowledgement are key incomings of the bssinplanning process and
organizations have figure out this hence, theysapporting the use of self-assessment
results in making their future business plans.@nd Dale’s research states that 8 of
the 10 organizations fully integrated self-assesdgmesults into their business planning
processes. The evidence from the interviews shbasthe measurement of the self-
assessment results has usually been problematibdnét is a concurrence that the self-

assessment process is successful if the outputarthdhe feedback retrieved are used
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in developing strategy and this is approved as a@nthe fundamental indicators of
success. We have researched whether companiesheisebénchmarking and self
assessment results in their plans or not in queBto

Planning concentrates on the direction of the degdion and actions essential to
improve its performance. It is the process whicimpanies derive a strategy to provide
them to analyze and answer to the changing dynamitonment in which they operate
(Hewlett, 1999). Planning is widely considered te felated to goal setting and
choosing the actions to reach these goals. It rtant to define these goals as clearly
as possible. Cigolini and Grillo (2006) indicatdehtt strategic planning represents a
roadmap of companies on their way to achieve thesion.

Both short and long term planning are essentiabltain optimal results. The
planning methods are used on several planning dvagiand levels of detail such as in
long-term planning, the planning object is usudahg end product or product group,
while on the detailed material planning, the plagniobject may be an individual
dependent item. We have discovered in qued@idrwhether companies have a well
established planning process which determines sdraitlong termed objectives and
audits processes or not.

An increasing number of organizations, as a phdtm@ategic planning approach
for Cl, are starting to use policy deployment. Depeng policy and plans helps
creating cohesiveness within the company and esableonsensus of the company
objectives at all levels, integrates and organikesefforts of all within an organization
into actions that move the whole organization tasaits objectives, and creates
commitment to both the direction and implementatiérchosen plans (Lee and Dale,
1998). Principles that companies follow in thisqass can be summarized as focusing
on goals based on customer needs, supplier adesnéagl needs of the community and
other people who hold a share or interest in tepamy. In questio4 we investigate
whether companies consider customer demands, supmpportunities, and
requirements of society and other stakeholders wiexeloping their plans, policies
and objectives.

A strategy is a plan of actions to reach a desbadiness goal. Company’s
strategy determines the direction it will try tdléov over several years; manages the
allocation of financial, physical, and human resesr Strategy will only succeed if the

managers believe in it. Identifying an effectiveastgy necessitates the effective
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arrangement of objectives, the identification andl@ation of alternative actions and
the application of the selected preferences. (TahRatts, 2005).

Skinner (1969) defined strategy in manufacturingttees description of how a
company competes in the market and identified thaufacturing task as one that has
to make internally coherent preferences that esprd®e company’s competitive
priorities in order to encourage the corporatetstya and competitiveness. The
manufacturing strategy process covers the fornarajustification, and application of
strategic decisions (Swink and Way, 1995). Browmlgt(2007) state that world-class
manufacturing should include a consideration of $trategy process which analyzes
and integrates manufacturing issues with busineategy. Therefore, in questi®b it
is questioned whether companies have a strategghvid approved by top managers

and is defined clearly and includes all manufaotystructure.

3.6 Manufacturing Structure and Operations

New products are goods and services that havendisant difference in their
characteristics. Product innovations may involvéhlihe production of new goods or
services and important improvements in the funeti@n user characteristics of existing
goods and services such as technical charactsristiemponents and materials,
imbedded software, user friendliness or other dtarstics. Product innovations can
be the result of new knowledge or technologies, can utilize knowledge or
technologies that already exist in the company.etv iproduct or process can be the
source of competitive advantage for a company enrttarket (OECD, 2005). On the
other hand, in order to effectively compete in tharketplace, companies should
develop a unique set of skills for market that gieenpetitive differentiation. The core
competencyof a company not only creates the distinct corgagnature but also
provides company competitive advantage. In theesyrwe tried to discover whether
companies focus on producing high number of diffeqgroducts or not in question
Msol

Innovation projects improve firm’s performance @xeating or strengthening a
competitive advantage or keeping competitivenessnbgeasing the demand for the
firm’s products. Innovation may increase demand by improving prodgeality,
offering new products, launching into new marké{fects of innovation projects on

firm performance extend from increase on salesmarket share to improvements in
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productivity and efficiency and hence, in costisitmentioned in the literature that
company’s competitive success is dependent upanrtteagement of the innovation
process (Adams et al., 2006). But executing manjepts in the same time will prevent
to focus on each one sufficiently. We have analyzkdther companies manage several
innovation projects simultaneously in questidgo?2.

Launching on the new segments of the market hetpspanies to find new
advantages in under-served customer groups. Thiveaan opportunity especially in
mature or declining markets (Hooley and Saunde®93) For organizations, which
perform across a wide range of markets that haffereint competitive priorities,
market analysis play a critical role in managingrketing activities that highly
contribute to market share and profitability. (Haermeshet al, 1978). It is necessary
to coordinate various customer needs with the dbped and resources of the
organization in the marketplace. In most markatstamer requirements are too much
for single organization to meet all the time therefit will be very hard to successfully
launch on various markets that have different cdmiye priorities. In the questionnaire,
in questionMso3we tried to find out whether companies launch arkets that have
different competitive priorities.

Technology is becoming more and more vital toshecess of all business firms,
and to national economic growth. The process dbalmation is driven by technology
development and the capability of companies to robriechnology effectively and
rapidly. The effective management of technology a®urce of competitive advantage
has a significant importance for companies’ sustalm competitiveness (OECD, 2005).
It has become necessary to consider development iategration of different
technologies.

Technology absorption is, hence, a significantceom for most countries which
seek to achieve greater technological competendeeannomic growth. Managing
several new technologies effectively requires gitsmm. The effectiveness of
technology absorption and capability creation ipes@lent upon linkages among the
main players such as business firms, universitiesearch institutions, and so on
(Arogyaswamy and Emler, 2004). Consequently, weinegabout companies’ practices
over developing and supporting several new teclgiedoin questioMso4.

The intensity of global competition has attracéedeven greater interest on CI of
products, services and processes. Cl is believdageta fundamental part of quality

management for satisfying customers’ changing deisiaNever-ending improvement
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is possibly the strongest tool to guide managen@hparadigm guides a company to
learn from its results, to standardize what it deedl in a documented form, and to
improve operations and outputs. Therefore, in owvesy we have analyzed companies’

improvement activities in questidvisob.

The mission statement of a company serves as de guhen determining the
business strategy of that company. . Businesseglyaletermination process involves
actions like company overview, determination of kearsegments, determination of
key success factors, assessment of competitorgiggoand planning for medium and
long term objectives, which together lead to aestent of the organization’s business
strategy. After determination of the organizatiobhissiness strategy, process continues
with an evaluation of the existing manufacturingteyn and is concluded with the
description of a manufacturing strategy, whichhent converted into specific action
plans. ldentifying aims and priorities constitutee t most important stages in
development of a business strategy. However, thieggs are worthless, if they are not
followed by manufacturing activities intended tdigwve these priorities and objectives
(Jalham and Abdelkader, 2006). Therefore, we questvhether the company’s
manufacturing activities are in accordance withbiisiness mission or not in question
Mso6

In the past, the goal of manufacturing was to tpmsiitself with market needs
rather than providing a source of competitive adlvge or reshaping the market (Hill,
1985). However, an emerging theme is that a conmpasgources and capabilities are
the main factor of competitiveness and in many camgs manufacturing function is
the custodian of a large amount of these resoulté$ayes and Pisano’s (1994) model,
manufacturing takes on a central position rathan th secondary role in the competitive
strategy of the company. Englyst (2007) also stdtet manufacturing makes a
strategic contribution to the competitive strengttthe company. Therefore, we aim to
assess in questioMso7 whether the manufacturing capabilities of the comypa
constitutes the basis of its success in the market

New product development is a critical processaftiieving economic success in
manufacturing organizations. Organizations shoylda develop new products to meet
the requirements of the customers in order to gesuccess in the market. Here, one of
the more important points is the design of the pobénd its alignment to the existing
infrastructure and capabilities of the firm. Designand producing new products that

are compatible with the existing manufacturing psses, technologies and capabilities
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of the company will be more efficient and easieayfor et al., 1994). In questions
Mso8 and Mso9 of the survey, we try to investigate whether nemsdpcts of the
company, which are designed in-house or are askbd adopted, are in harmony with
its manufacturing and other capabilities.

Companies must have both efficient maintenance effettive manufacturing
strategies to be successful in the highly competiéinvironmentEffectively adaptation
and application of Total Productive Maintenance NlJRapproach in manufacturing
companies are of strategic importance for improuimg performance of maintenance
activities. TPM is an approach developed in Japasustain lean manufacturing system,
because reliable and effective equipments are sagesfor applying lean
manufacturing in the organizations (Sekine and ,Ar898). Nakajima (1989) describes
TPM as an innovative technique to remove breakdoamd support self-directed
maintenance by operators for daily operatidmaM activities concentrate on addressing
main losses and waste associated with the manuafagystems.

TPM aims to maximize equipment effectiveness. hgplementation in the
company can provide higher productivity and qualiewer collapses, lower costs, on
time deliveries, appealing working environments,piaved safety and improved
motivation of the employees (Tripathi, 2005). Itshheen recognized as a very
successful way for improving maintenance perforreanarder to survive in the highly
challenging market conditions. Consequently, wetdrgiscover whether the company
exercises TPM extensively in its manufacturinglfgcin question/10 of the survey.

The importance of the core competence managemewidisly known in the
literature and there is an agreement that orgaarmt competitiveness depends on
organizational core competence (Hamel and Parahal®&®0; Drejer, 2000).
Competencies represent skills, qualifications, abig@ristics and behaviours that
differentiate an individual. On the other handitre organisational level competencies
are those functions and activities that a comparfjopms effectively. The competence
building process must be designed to support apdave the competitive strategies of
the organization (Hafeez and Essmail, 2007). Corepetencies provide organisations
to access a wide variety of markets, to make arortapt contribution to customer
perception, and to be difficult for competitorsitoitate. In question11 of the survey
we inquire whether there is an agreement in thepamy about the company’s existing

core competencies and what they should be. Furithepestion/12, it is investigated
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whether or not the company develops its core coemgéts based on a plan and with
the necessary funds secured,.

In the early 1970s Toyota started to implement justime (JIT) production
system. It then spread over to other Japanese inegi@ms in the late 1970s. At the
beginning of 1980s JIT became a popular manufagunnovation in many Western
and other Asian countries (Kazazi, 1993). The adopaf JIT requires implementation
of a series of strategies for improving facilityydait, product design, production
planning and scheduling, material flow, supply ahand human management aspects.
It focuses on waste elimination, where waste inetudll activities, which do not add
value to the production process. Waste can be werakforms like scrap, rework,
equipment downtime, excess lead time, overprodactiod lower space utilization.

The secondary objective of the JIT system focusesCb towards lower
production costs, higher productivity, better qyaland dependability of products,
achievement of promised delivery times of goods mmgrovement of relations with
suppliers and customers. (Kazazi, 1994). Walla®®@) described JIT as “a method to
achieve excellence in a manufacturing company bagsedontinuous waste reduction
and regular improvement in productivity”. In thengey, we question whether
companies make their production plans in ordeetmse JIT production in questidh3.

Product recovery is a legal requirement for comgamiut it is not only a legal
responsibility of the organization towards suppuytithe environment but also a
consequence of its intention to make profit (Gungod Gupta, 1999). It has to be
identified by the company to which level produataeery can be a profitable method
of dealing with used products. An important field @roduct recovery is
remanufacturing, which includes activities thaingrused products or their main parts
back to such a form that recovered ones are jusjoasl as new ones. In many
industries, original product manufacturers are addive in the remanufacturing
business because of their specific know-how in peteland markets. For high-valued
industrial products like copiers, computers, vehiehgines or medical equipment, the
recovery rate is widely high-level (Rogers and Eibhembke, 2001). As a result,
remanufacturing of used products is a developirgin@ss area, which is attractive from
both an economic and an environmental point of view

Another form of product recovery is through disasbly of the scrapped product
and recovering parts and material for recyclingcyRéng is the reprocessing of old

materials into new products, with the purposes refvention of the waste of useful
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materials, reduction of the usage of fresh raw s energy consumption, air and
water pollution.In question/14 of the survey we investigate whether a threshold
recovery ratio is a prior criterion for companiebil& they are designing new products
or modifying existing ones.

In order to meet various challenges of enteriig or surviving in markets with
new or better products, many firms decide that thet find outside partners to share
the risk. Also the complexity of developments ioheology and production methods,
high product obsolescence rates, and the relatiealying access requirements to
markets have strengthened the motivation for coliaiion (Kent, 1991).

Collaboration between two or more companies has loetermined as one of the
ways of achieving a low cost product development aeduced risk of failure
(Hagedoorn, 1993). According to Glunday’s (2007gaesh in Turkish manufacturing
industry, 34% of firms in the sample go into soroenf of production collaboration,
which is performed usually to match capacity deficies resulting mainly from
unexpected orders. On the other hand, complementdigboration is defined as the
collaboration for a common project/product amongnpanies that have different
complementary core competencies. These companies tagether and contribute with
their own specialty tasks. In Gunday (2007)’'s stug§% of the companies in the
sample claim to perform complementary collaboratiBesults of analysis show that
this collaboration type makes a significant positidifference for organizational
innovations. And it is discovered that firms, whigh into complementary collaboration,
are more innovative. In questidh5 of the questionnaire, we inquire about companies’

practices over production collaboration and comeletary collaboration.

3.7 Manufacturing Strategy

Researchers discussed that the manufacturingiolegisn a variety of investment
alternatives should be analyzed by the companyategfic objectives rather than
traditional cost accounting methods onkim and Arnold (1996) selected some
manufacturing objectives related with cost (unitiafale cost, materials cost and
overhead cost), while others are more related withe (delivery lead time,
procurement lead time, new product developmentegyabr quality (defect rates).

Skinner (1969) stated that companies’ manufactuiumgtion should cover more than
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simply production and shipment of the products.dg¢éned manufacturing objectives
as cost, quality, delivery and flexibility.

3.7.1 Manufacturing Quality

Perceived quality represents the opinion of thetarners depending on the
superiority or global excellence of a product orve®. Kasper and Lemming (1994)
defined quality as the satisfaction of customerdse€ustomer satisfaction is one of the
major ways a company can determine, if its quatitgrovement programme has been a
success. If service and product quality measurena@dt management depend on
customer expectations as several researches suggstegic attempt should be made
to monitor and manage those expectations.

The SERVQUAL model (Parasuraman et al., 1985)titles five specific criteria,
which customers employ when evaluating serviceityuahe form of physical facilities,
equipment, personnel, and materials, the abilitgaidorm delivery promises accurately,
the motivation to help customers, the ability ok teystem and its credibility in
providing a courteous and safe service, and attetoptunderstand customers'
requirements. The emphasis companies put into mipygoroduct and service quality
as perceived by customers is investigated in queB% of the questionnaire.

Quality improvement is an effective method for ampany to improve its
competitiveness. For many organizations it has imecahe driver of quality
improvement efforts (Tan et al., 2000). Due to mst competition, monitoring
competitors for understanding their behaviour amedisting their moves becomes
increasingly more important. Companies have toedifitiate and to improve the
quality of their services and products continuouslyprder to capture a higher share in
the market. We try to understand the level of digaince attached by the companies to
improving product and service quality relative lteit competitors in questidd7 of the
guestionnaire.

To survive in the marketplace firms should concaetron excellence to obtain
and to keep a pool of loyal and profitable cust@anm&he process of providing customer
delight out of a deficient situation is throughtedising, empathising, innovating and
caring.

Customer's general feeling about the company istlgnéormed as a result of the

company's handling of the complaints. Complaintgeeh® be analysed in a productive,
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positive and professional way. Smart organisatosnote their customers to complain
because nearly 50 per cent of the customers dobatiter complaining in most
industries although they have a reason to complHnerefore, the non-existence of
complaints is not a true indicator of customerssattion (Karatepe, 2006). Gilly and
Hansen (1992) mentioned that successful complaanlng may convert ordinary
customers into contented and loyal ones. Qued®i8rof the questionnaire tries to
understand what the level of significance of redgotustomer complaints is for the
companies. .

A defect is described as a deviation from spedibbcaor the performance gap
between a desired result and the achieved resylipEent failures, process variations,
unsuitable process operations and human erroraussedefects. A standard process for
recording and analysing defects has to be in ugbencompany. Sources of quality
defects should be continuously monitored and ctecem order to reach lower defect
levels with the ultimate goal being zero defectetrBacademics and practitioners
confirm that high production quality requires a lifjyamanagement system with an
emphasis for the prevention of defective produatppsrted by a sophisticated
inspection system (Dhafr et al., 2006). We tryfitm out the level of significance
attached to reducing the number of defects by tinepanies through questié® of the
questionnaire.

One of the crucial indicators of quality is the ruen of units returned per period
to retailers and to manufacturers for replacemeannd warranty or for reimbursement.
Companies that produce products with lower retates can expect to have higher
levels of customer satisfaction and loyalty. Hencempanies should analyze and
reduce product returns for securing customer satisin and loyalty. We question the
level of significance level of attached by the camies to product return rates from

customers in questidA10 of the questionnaire.

3.7.2 Manufacturing Cost

Unit incoming costs can be defined as the amofiahancoming used to make a
unit of the product times the price of the incomimberefore, changes in unit incoming
costs affect the price of the incoming directlyeTielationship between a unit of output

and the amount of incoming needed to produce iméasure of productivity. It is
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important to examine the link between productiatyd unit incoming costs (Dean and
Sherwood, 1994).

The cost of the incomings for producing a unit aftput is an important
determinant of competitiveness. When one firm'smnicig costs for a product are rising
less than other's in real terms, we would antieigae first firm's trading position is
improving relative to that of the second. Hencegum survey we have tried to explore
whether companies strive for the reduction of tleming costs in questidll.

Competitive business strategies emphasize thefisgmte of human resource
management. People, their skills and contributiongy constitute the most precious
asset in the company. On the other hand, saldrasefits, and administrative costs
associated with the human resources may result rielagively high personnel cost.
Further, many companies consider training as a @bker than an investment; and
companies that consider it as a cost limit thentingi by technical requirements of the
job rather than aiming to develop employees moréestigally that can successfully
support the company's strategy (Wirtz et al., 20@3pllan (1998) also state that
organizations, which do not use their managemewepdor development of employee
skills, may be cutting costs but may also be logkimemselves into a low skill and low
guality strategy of the work environment are twamfacuses.

One of the more obvious motivational incentives fncreasing employee
productivity is often thought to be different formkfinancial incentives but this is not
always the case. Recent research on the natuféeofiee human resource management
has shown that in a many cases, financial incenthave less to do with motivation
than do other factors. A motivating workplace mhstone in which employees are
treated fairly. Also, building loyalty is a key elent of motivating workers and in that
way increasing the general productivity of opemagioOther important factors cover
setting goals about the work being done, creatisgiglinary guidelines, developing a
healthy level of communication in the workplace dhd actual physical layout of an
office (Hrvillage, 2008). Hence, in questi®ti3 we try to understand the company’s
stand towards increasing of personnel productivity.

Transaction costs are the costs of carrying out eéxghange, whether between
companies or within a company. It is useful to déviransaction costs into three major
classifications: information costs, negotiationtspg&nd monitoring costs. Companies
encounter costs in the search for information algrotucts, prices, incomings and

buyers or sellers. Negotiation costs result fromghysical act of the transaction, such
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as negotiating and writingpntracts or paying for the services of an interiargdio the
transaction. Monitoring or enforcement costs talee after an exchange has been
negotiated. This may include such activities as itodng the quality of goods. For
lessening transaction costs cooperation, teamwodkthe quick interchange of data
between firms in a supply chain will be useful. doalyze transaction costs and to
reduce those, companies require information (Hold®896). In questionP14, we
question the level of importance attached by thepany to the reduction of the
transaction costs

In today’s competitive environment, working bettesmarter, and more cost
effective leading to reduced waste, scrap, and mewWwave become even more critical
for proper everyday management. However, productibrscrap and waste during
manufacturing or reprocessing can become a verjouserproblem leading to
diminishing cost-effectiveness and the resultingcessive costs may affect the
manufacturing team’s performance, customer orderd, delivery schedule and lessen
company’s competitive edge (Daigle and Powell, 3996

Vakurka et al. (1996) stated that reduction of wamtd scrap can be achieved
through the coordinated elements of leadershiparoegtion, measurement, quality
improvement teams, communication, awareness, aragnéion. According to their
research, one of the more important contributorgh® reduction process was top
management leadership. Teamwork at every levdiebtganization was also found to
be critical for the success of the reduction precdsach plant can be given a monthly
target for waste reduction. The result of each tfgdgmerformance can be monitored by
the headquarters based on this target. Major pgeojelcould be assigned to quality
improvement teams as part of the reduction proc8sgecessful scrap and waste
reductions should be communicated to other teantsirwthe plant. All employees
should realize that scrap and waste reductionvierg important goal in the company.
Successful projects, teams, individuals, and plaitsild be recognized as they reached
their reduction objectives. In the survey, we abku the significance level the firm
attaches to theeduction of waste, scrap, and rework costs intiqueB15.

In today's global competitive market, managing dassupply chains is a key
element for achieving competitive advantage. Howetlee costing systems used in
many companies do not align themselves to suppyncbperations. This can result in
incorrect or misleading information causing poomagement decisions (Whicker et al.,

2006).The purchasing department has a vital role to playcompany’s efficiency and
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effectiveness because its actions directly affest,cprofitability and flexibility of the
organization With the increasing importance of the logistic ftioe, supplier
management decisions have become more critical.cé®panies become more
dependent on suppliers, the direct and indirectscof poor decision making become
important (Gonzalez and Eckelman, 1994). Selectimg most suitable suppliers
considerably decreases the purchasing cost an@vwepicorporate competitiveness that
is why several experts claim that the suppliercdige is the most significant activity of
a purchasing department.

Other more important elements of successfully cadulogistic process costs are
using an organized approach including cross funatiteamsobtaining management
and stakeholder support, learning supply chain-saging techniques, studying and
analyzing internal and external logistic processpilg setting metrics and standards for
measurement of supply chain performance (Kauffn28®4). Internal logistics costs
cover all logistics activities that take place witha company. It leaves out all
outsourced logistics activities and all productnocesses. Try to apply just-in-time
deliveries from suppliers that can minor firm’s @mtory as well as internal logistics
costs. Logistics managers should make sure thaty emeernal logistics function
performs in a way that produces the total lowest-éagistics operation. The attention
to details is the heart of excellence in logis{iCanadian Transportation and Logistics,
2008). In the survey, we question the significalesel attached ttotal cost in external
and internal logistic processes in quesidr®.

Manufacturing is the act of making things, partily the act of making
products that will be traded or sold commercialowadays, the interest of many
manufacturers has obviously turned to cost redndtiecause of their competition with
global markets, “low cost” countries, and uncertadme economies (Wikipedia, 2008).

Although varying over industries, roughlf percent of the cost of manufacturing
is shaped by decisions made during the design amy enanufacturing process
development phases of the product. Thus, the msstuumethod of gaining the
required performance levels of cost and qualitgpscifically focusing on the design
and manufacturing of the product from a cost andligjuperspective (Anonymous,
2004). In questio®17, we inquire about the level of importance attachedhe firm to

the total cost of manufacturing process
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3.7.3 Manufacturing Flexibility

Global nature of competition, rapidly changinghteslogy, and shorter product
life cycles are some of the reasons behind thesfmamation of current manufacturing
environment to an extremely competitive one. Cotiveal manufacturing approaches,
such as mass production of a few standardized ptedare no longer sufficient
weapons to secure survival.

The competitive conditions of today have created iacreased interest in
flexibility as a response mechanism. Upton (19%5cdbed flexibility as the ability to
adjust or reply with little penalty in time, perfoance, cost or effort. An organization
that is flexible and has a set of various strategptions can adjust effectively to
dynamic environments. Organizations must conse@udmiild new methods and
perspectives to meet these market needs in a wedtdtand cost effective way. In the
questionnaire, we question the level of signifi@rior increasing the flexibility in
manufacturing systems in questieth8.

Routing flexibility has been frequently studiedshop floor control and flexible
manufacturing systems (FMS) scheduling literat&euting flexibility is the ability to
use alternate processing centres. It provides nali®es in the event of machine
breakdowns, overloads or changing task priorifidse use of alternate routes changes
the location of processing, but not the order adrafions.n the questionnaire, we have
questioned the level osignificance of changing the assignment of equigsen
according to priority of tasks in questi®®20.On the other hand, operation flexibility
provides development of various different procegglans. Operation flexibility covers
changing the current order of operations perfornvddle routing flexibility changes
the machines that do the processing for an idedtibrder of operations (Kosta and
Malhotra, 1999). When unexpected customer ordecsirpoperation flexibility will
provide a great opportunity to the company to nteese orders. In the questionnaire,
we have analyzed the significance level of incregghe flexibility of changing task
priorities according to customer orders in quesidn.

Companies can cross-train workers within a singkEpattment or across
departments. The workers who are trained acrosarateents will likely be able to face
a more different set of tasks and hence, theiitgldd work in different tasks increases.
The number and heterogeneity of tasks an emplogderms define the range of labour

flexibility. The existence of labour flexibility plys a fundamental role in most
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production processes and affects firm performankteplementation of group
technology cells (Hyer and Wemmerlov, 1984) or armeker multiple machines cells
(Krajewski and Ritzman, 1996) can improve the lewtllabour flexibility. Process
choice and managerial policies can determine thel k&f labour flexibility. Managerial
policies on cross-training and suitable reward esyst can reduce transition penalties
and lead to motivated employees. In questP22 we investigate the level of
significance associated with improving the abildf the manufacturing workers to
handle diversified tasks.

Product flexibility covers both the introductionf mew products and the
modification of existing ones. The organizationlls and abilities needed to produce
new products may be significantly different fronosle required to modify existing ones.
Dixon (1992) states that a product is considered ifés characteristics differed from
those of any other product produced by the plarthénpast. The number and portfolio
of new products introduced by a company representange of new product flexibility.
Vesey (1991) states that introduction of a new pecbdcan considerably affect
profitability of companies that are motivated to lensistent in their product
development activities.

On the other hand, a product is considered as fraddiif its functional
characteristics are kept but other aspects of tbduat are changed to meet customer
needs better (Dixon, 1992). These may often beedrbw customer requests. An actual
design can be modified for a particular customendNcations also include extensions
of the product line with an enhanced product desigcharacteristic. The number of
modified products developed and the variety ofrtiaalifications represent the range of
modification flexibility. It also serves as an indtion of the responsiveness of the
company to customer requests. The ability to custerproducts may offer several
competitive advantages such as charging premiueprand entering small niche
markets that would otherwise be unprofitable (Kastd Malhotra, 1999). The level of
significance associated with increasing the abiityproducing non-standard products
according to different customer orders is questiomequestionP21 and similarly, in
questionP23 reduction of the frequency of rejecting non-stmdproduct orders is
investigated. The reduction in the frequency oéeeng such orders is considered to be
an indication of an increase in the level of maoufang flexibility. The level of

significance attached with increasing the abilifyusing the existing equipment and
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employees in a flexible way for the production ohrstandard products is questioned
in P24.

3.7.4 Delivery Reliability and Speed

As most manufacturers try to improve quality anduee cost, quality and cost
become qualifier and no longer enough for the maatufers to compete in the world
market.Results of empirical studies in the literature sbdwhat delivery reliability and
speed is order winning in modern business now. mag shift is found as time-based
competition. Most of the firms started to concentrate on maxingzspeed of
information transmission within the firm, the tiroétheir operations like supply time,
set up time, manufacturing time and delivery tirkém( and Tang, 1997). It became
obvious that time-based competition is a crititedtegy for companies to survive in the
market. In order to compete effectively, comparhage to differentiate themselves on
price, length and reliability of the lead time. I8tand Hout (1990) mentioned that the
benefits of the time-based competition include eased market share, increased price
premium, and reduced cost. In the survey, we haatyzed in questio®27 the level
of importance for a company to increase the defigpeed of finished goodgve have
also investigated the level of importance for anpany to increase the ability of
keeping delivery promises in questiB@8and the level of importance of increasing just
in time delivery in questioR29.

Blackburn (1991) mentioned that in 1990s many cangsacompete on three
basic time interval: product development cycle timeanufacturing lead time, and
response time. Reduction in these time intervalsy meovide company several
advantages. Product development cycle time isithe that is required to convert an
idea to a product. Shorter product developmenteciiole provides company to launch
in the market first and obtain reputation as treeléx. The time between the customer
order and the customer receives the order is difisea response time. Finally, shorter
response time increases customer satisfaction waads to a higher market share. In
question P25 whether reduction of response time is important tftee company is
guestioned.

Manufacturing lead time includes the time of cating raw material to finished
goods and waiting time of final goods for deliveBhort manufacturing lead time is

known as the fundamental factor for successfullygpming world-class manufacturing
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goals of on-time delivery, quality, flexibility angroductivity. The length of
manufacturing lead time is frequently used as adicator of a company’s
competitiveness. Shorter manufacturing lead timabks manufacturers to decrease
amount of finished goods inventories as well apripeess inventories, which decrease
the obsoleteness risk (Kim and Tang, 1997). In wped?26 whether reduction of
manufacturing time is important for the companyqigestioned. Additionally, it is
mentioned that the product development cycle tisnétal for strategic planning on the
other hand, the manufacturing lead time and respdinse is significant for tactical
planning. In the survey, whether reducing the difies about distribution and delivery
Is important for the company is analyzed in ques#80of the survey.

3.8 Customer Focus

Nowadays companies find it more and more impoti@anéspond both rapidly and
effectively to varying patterns of customer demahikre is a growing recognition that
companies should develop product and service diftation studies through a greater
focus on the end-user. In order to improve the ltgseompanies should be more
customer focused and attempt to understand the@rmoest Only when organizations
really understand their customers, it is possibtettiem to generate innovations, which
are necessary for success in the dynamic marketsdaf. Robledo (2001) states that
understanding customer needs is a preconditiondéiivering better-quality service
because customers evaluate service quality by comgptheir perceptions with their
expectationsOrganizations should conduct surveys and use daxtenata collection
tools in order to understand their customers’ negnents. In the questionnaire, we
have questioned whether companies know their cwstmcurrent and future
requirements in questiddfl.

Customer satisfaction is surely the key factoruocsss for every organization. It
is emphasized frequently in the literature thattmuer satisfaction is related with
concepts such as customer loyalty, repetition dexw and the word-of-mouth effect.
There are also numerous empirical studies that hgwerted on a positive relationship
between customer satisfaction and business refftéisriandez-Gonzalez and Prado
Prado, 2007). In the organization every employerilshbe aware of the requirements
put forward by the customer, particularly the efféey will have on the tasks within

his/her responsibility domain and the resulting estptions and try to meet those
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requirements and expectations. Information conogrreustomer requirements and
expectations should be communicated throughoubthanization and must be clear to
every one. The corporate culture should encourtigargloyees to use their creativity
and mental power for meeting customer requiremeéntie questionnaire, in question
Cf2 we have questioned whether customer requiremeatsanmunicated throughout
the organization and every employee is made torgtated them

Company strategies should emphasize listening gtomers before designing
new products or services. This might need intenaivé complex information sharing
with customers to find out all the specificatiorfstioe product and service offering,
which lead to close customer relationships (So@8€)3). Such a collaboration is
expected to lead to better products and servicdshance, to higher level of customer
satisfaction and success in the marketplace. IstqueCf3, we have tried to discover
whether companies consider customer expectatideasj and suggestions during their
new product and service design processes.

Effective handling of customer complaints is essénfor building a good
reputation as a caring company among the custorénen customers complain and
their complaints are met with satisfactory solusiothen they will probably make a
repeat purchase and contribute to the word-of-manprovement of the company
profile in the marketplace. Customers, whose probleare solved sufficiently and
quickly, will tell their friends and neighbours aliat and it would be very difficult for a
company to gain this kind of advantage through kimg of competition measure.
Companies that bring satisfactory solutions to damgs on the first time improve
customer satisfaction and product loyalty, increasployee satisfaction, and decrease
costs Companies should even seek complaints because aofoshe unsatisfied
customers do not complain. By encouraging peopleotaplain, more customers will
come to the company with their problems and proddgreater occasion to upgrade
service delivery or production processesaining of customer service representatives is
also essential for ensuring just-in-time resolutiorcustomers’ problems (NPR, 1996).
In questionCf4 of the questionnaire, we investigate companiegibl@m solving
process over customer complaints. In questdh, we question whether companies
make use of the complaints to initiate process aw@ments.

In order to understand the customer and the maitkstnecessary to listen to the
customers. Customer satisfaction assessment magoimdered as the most useful

feedback method. It provides an effective, dires¢aningful and objective manner to
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evaluate clients’ preferences and expectationsrder to assess the level of satisfaction,
companies use various methods and survey method@qgobably the most popular
one. Customers are surveyed to explore their level disfsation with the current
services, delivery of services, kindness of empgyand general performance of the
organization. Surveys are sent out with questidtenavith a Likert scale measurement
scale, where customers can indicate their degrsatisfaction

The value that the companies gain from the pradfomeasuring and analyzing
customer satisfaction will be superior, if companiesse a combination of methods to
evaluate customer satisfaction without dependingmaah on surveys only. It is
especially needed for the company managers to maledfort to develop their know-
how in these techniques through training activibedy the help of other bodies, such
as research centres, universities, business csllete (Fernandez-Gonzalez and Prado,
2007).In questionCf6 of the questionnaire, it is questioned whether games measure
customer satisfaction regularly.

Organization and maintenance of long-term relatgps make a significant
difference on corporate success. The importancenardketing interest shifted from
analyzing the market share of a company to focusimgs share of customers. While
for a long time marketing had been considered ststjying to win new customers, the
new trend is based on increasing the profitabdityurrent customer relations and the
duration such relationships last. Collection obmfation about partners and creation of
an atmosphere of trust, satisfaction, and commitraenthe most important criteria for
building and keeping strong customer relations @Baat al., 2002). Studies have proved
that obtaining new customers can be up to five ginmore expensive than keeping
existing customer relations. In questiGfi7 of the questionnaire, manager’s perception

about their relations with customers in the follogtime is questioned.

3.9 Supplier Relations

Globalization and greater customer expectationg lcanverted the supply chain
into an integral element of strategic planninguilding cooperative long-term
relationship with suppliers is a vital factor innclucting successful mutual operational
developments. Developing and keeping strong relahigps with the supplier can be
achieved through collaborations. To develop a reacsupply chain, continuous

collaborative improvement among companies has beogry importantlf the supply
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chain players work together and manage the progexserly, it can be a source of
sustainable competitive advantagiels emphasized in the literature that the adapat
and application of successful supply chain managérpeactices can facilitate the
development of innovative systems, which may enabiproved productivity of
production and service processes of the tradintpees through diffusion of knowledge
and mutual assistance, with the performance of gwadtices (Edwards et al., 2004).
Operational practices like suppliers being physycaivolved in the buyer’s plant and
the buyers spending time in the supplier’s plamp e increase the success rate in new
product and service development.

A company should promote and strengthen excellembncunications with
suppliers and give sufficient assistance to th8applier development programmes are
described as long-term cooperative efforts betweednying firm and its suppliers to
improve the suppliers’ technical, quality, deliveaynd cost capabilities for promoting in
progress improvements (Watts and Hahn, 1993). Srmtvelopment programmes are
accepted to be a successful strategy for numenganisations in Japan, over the last
50 years (Giannakis, 2008). Krause (1995) idemwtifitnat the support of top
management, development of cross functional teamswth of effective
communication channels with the supplier and preagierformance measurement are
necessary factors for successful supplier developmpegrammes. In question 1Sof
the questionnaire, we inquire whether companiegeasp have a more extensive and
efficient supplier development programs.

In questionSr2, it is questioned whether companies make use aof shppliers’
knowledge stock for developing their production aedvice processes and similarly in
questionSr3 whether they employ their suppliers’ knowledgeckt for developing
their product and service designs.

Supply chain management can be defined as thegamsent of products and
information flows between customers, retailers, ufacturers and supplierslo
promote CI in the supply chain, the partners malow the same vision and have a
strong spirit of teamwork and partnership (Dorng¢ral., 1998). La Londe (2002)
claims that trust and risk issues are very importasupply chain relationships because
of the interdependency among organizations. Liker @hoi (2004) mention that strong
partnerships are vital to successful supply chaamagement. Successful supply chain
relationships also necessitate the managemeneduppliers, the progress of technical

capabilities, and sharing information intensivehg aelectivelyCollaborative planning
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and information-sharing have been found to makesitige difference on supply chain
performance, but the quality of information shaesdl the level of trust between the
organizations must be considered carefully (Peterstoal., 2005). It is possible to
decrease costs and improve customer service lewtiissharing information between
suppliers and retailers appropriately and coordcgattheir replenishment and
production decisions.

Information sharing can be characterized accordiingperations areas such as
inventory, sales, demand forecasting, order staté,production plan. There are partial
and complete information sharing levels. Informatstaring is said to be partial, when
the supplier gets information from retailers abtle demand distribution and the
related inventory plans. If the supplier also getformation about retailers’ daily
inventory amount, and customers’ daily demand cbang is called a complete
information sharing. Generally, the deeper the rmftion sharing level is, the more
advantage is implied but higher risk and cost maynlolved as well. It is significant to
balance these factors in information sharing irctica (Li et al., 2005).

According to Zhao's (2002) study, information shgr can affect the
performance of the supply chain significantly ahdrang future order amount with the
supplier is more useful than sharing only the fatdemand amount. The availability
and quality of forecasts is one of the criticaltéms influencing the performance of a
supply chain. The forecasts are required for pkyera supply chain to make their
planning and inventory decisions more effective.sMeetailers do not know their
demand with certainty. Therefore they have to nthk& inventory decisions based on
demand forecasts. When the forecast is not vemyrate; the quantity ordered does not
show the real demand. The retailer’'s inaccuratectsts are transmitted to the supplier
in the form of distorted orders. Let al. (1997) have stated that the correctness of the
forecasts can meaningfully impact the performarfcén® supply chain in the sense of
increased inventory cost, backorders or loss oéssaand customer’s good will.
Incorrect forecasts can also bring low usage ofaciép and other problems in
production. In order to improve the performanceaotupply chain under demand
uncertainty, companies should share information @utdinate orders between them.
In question $f, we question whether companies share their pramugianning and
control information with their main suppliers amdquestion &, we question whether
their main suppliers share their production plagnamd control information with the

companies.
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Organizations can improve their performance byetgnng cooperative long-
term buyer-supplier relationships. Yeung and LoO@0Ostated that supplier quality
management is essential for creating an operatingament in which a manufacturer
can combine its supplier’s capabilities with itsecgtional processes. According to their
study about performance improvement, companies danelop their quality
performance not only by analyzing their internakigiions, but also through more
effective organization of their supply quality.

The control of the supplier facility is a signifita measure for supplier
management in order to evaluate their quality stedhel Supplier quality management
system should include both internal and externattrots of the supplier, from
employee management to supplier management.

Companies exercise some form of quality controllatgon of the incoming
goods. A measure for the supplier performance camliained from this incoming
goods quality control, since the supplier qualigrfprmance can be measured, for
example, by the number of defect-free deliveriesdéd by the number of deliveries
recorded (Ryder and Fearne, 2003). The knowledgeatkrial standards, material
features design requirements, finishing standardachine operations, tools, and
packing standard, and good analysis of statistoaltrol results are essential to get
satisfactory control of the quality in the wholeopess. (Gonzales and Quasada 2004).
In questionSr6, we ask for the assessments of the companies arheihy exercise
guality audit to their main suppliers regularly amdquestionSr7 whether their main
suppliers have a quality assurance system in place.

There are a number of benefits for a companydlude environmental protection
among the performance indicators of its suppli8tgeh a policy eventually protects and
increases the company’s investments and reput@onpson, 2005). A high level of
performance obtained by one firm may be affectedeestly by a poor level of
environmental management by its suppliers (Farukl.et2002). Therefore companies
should condition having ISO 14000 certificate whishthe international specification
for an environmental management system (EMS). fsteto help organizations
minimize how their operations negatively affect #revironment. In questioBr8 we
ask whether companies require their main supplelseve environment certificate 1ISO
14000.

Just in time (JIT) purchasing is a system thatoizes delivery of goods just as

they are required for production. Suppliers havenake frequent deliveries as needed
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in the accurate quantity. Because of frequent debeg, central delivery areas and
warehouses are not necessary. Generally materralsdelivered directly to the
production process area. Company’s entire produdiime could be shut down, if
damaged or defective goods are delivered. (Swamswoh Lankford, 1998). In this
partnership, the purchaser should build a clospe@ive relationship with a relatively
small number of carefully selected suppliers (Lea\894). Both the company and the
supplier are expected to benefit from JIT purchsgstem. The company benefits
from reduced costs and the supplier benefits framg-term business relationships with
companies as long as they supply quality productsime. In question S, we try to
discover whether companies request JIT delivemyftioeir main suppliers.

Many companies are realizing that they must fintemal partners to share the
risks and develop collaborative alliances in oremeet the challenges of entering or
maintaining markets with new and better producthe Tcollaboration between a
customer and its suppliers is identified as a legylifator for the successful long-term
enlargement of production systems and supplier ibges (Handfield et al., 2000).
According to the depth of the relation there ameehevels of collaboration: strategic,
tactical and operational. The international busnkterature has mentioned several
positive results for companies to develop stratedfiances, such as higher return on
equity, better return on investment, and highecsss rates (Todeva and Knoke, 2005).
In Sr10,we question whether companies cooperate with thain suppliers in the form

of strategic collaborations.

3.10 Leadership

Managing, developing and recognizing the full posd of employees at
individual, team-based, and organisational levelsl a@&ncouraging fairness and
faithfulness, involving, empowering, communicatingywarding and recognising people
in a motivating way, which create commitment fomgstheir abilities and knowledge
for the benefit of the company, is very esseritialreaching the Business Excellence
objective of the company.

Application of all improvement approaches requigesulture of trust and self
devotion and the effective utilization of the orgation’s intellectual capital.
According to Tonnessen (2005), for improving a camps innovativeness,

competitiveness and providing manufacturing exoele active participation and
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involvement of people from different levels of tbempany is very important. In order
to keep organisations running; the cultures of cimemt and trust, cooperation,
conflict handling and self devotion have becomedmfive. In our questionnaire, we
question inL1 whether the top management of the company hageditipe culture of
trust, active participation and self devotion ieldag Business Excellence.

It is a common belief of both academics and busimeactitioners that effective
top management commitment is one of the most atifactors in the encouragement of
change within a company, and in case of lack ohsaigositive commitment, it is
doubtful that any strategy for change is likely be successful. For supporting
continuous change management can develop and imaptestrategies, and adopt
special management practices (Prabhu and Robs08).20

To overcome resistance, an organization's visioncfange must be recognized
throughout all levels of the organization, partasiy functional and middle-level
managers affected by the process change (KaplarNartdn, 2001). Achieving this
requires continuous communication of the resultt whe employees and how each
person contributes to the whole company's changempt (Guha et al. 1997).
Successful change needs leaders who discuss @spatts such as objectives, priorities,
structure and programme with their employees. Mengaghange within the culture of
an organisation is very important excellence objecdvf the company therefore P,
we inquire whether top management supports coniimuchange effectively for
achieving the Business Excellence objective andvaiets the employees accordingly.

Development can be defined as a process of a conipdsecome more effective
over time for achieving its goals. The core of migational development is defined as
two or more people working together for one or neitared goals. The identification of
shared objective is one of the main factors of essful partnering arrangement (Allen
and Cooper, 1999) and it can be considered asnaapricondition of any successful
project or team (Weick, 1995). Well-defined andreldamutual goals should be the first
concern of every organization. In questids) we question whether a unity of goals is
achieved among the employees in the company.

Determining communication requirements and buildiogimunication policies,
strategies and plans based on these requiremanmisin and utilizing top down,
bottom up and horizontal communication channelgntifying the organisation’s
information and knowledge requirements and enaldagy access to them are the main

drivers of a successful communication performante icompany. Setting two-way
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communication channels with all stakeholders cbaotas to a culture of trust and
openness. Multi-level and cross-functional commatons constitute the basis for
employee participation and contribution towardsiBess Excellence.

In reality, most of the managers are weak at evialgaheir effectiveness as
communicators (Quirke, 1996). Literature suggestat tinternal communication
improves the possibility of a company to be sudcgsdanson’s (1986) study analyzed
the profitability of 40 major companies over a fiyear period and the results showed
that the profitability of an organisation, which gsesses good interpersonal
relationships between managers and staff, was thmes more powerful than the four
next most powerful companies. Additionally, Clampitd Downs (1993) indicated that
the benefits gained from quality communicationsiangroved productivity, a decrease
in absenteeism, improved levels of innovation, @uoction in the number of strikes,
higher quality of services and products, and a ¢gdu in costs. In questiob4, we
investigate whether top management executes eféeptans and policies for securing
continuous development of communication amongniéesiduals and among functions
within the company.

Leaders play the most important role in developthg vision, mission and
principles that are deployed and followed throughthhe company. Communicating
with and supporting people make them to contribbotehe accomplishment of the
organisation’s objectives. Research has confirmeat success in a work group
particularly on creative tasks is related to begr@up motivation and coordination (Isen,
2004). In human resource management and orgamaati@ehaviour fields, motivation
is often defined as being “intrinsic” or “extrin&im nature (Sansone and Harackiewicz,
2000). Motivated employees are required to keep with the dynamic work
environments. They are more productive and helgroegtions to surviveManagers
must find out what motivates employees within tbetext of the work they do.

On the other hand, effective leadership is achigheaugh individual efforts and
by working in teams. Mutual events and challengetsvben groups of employees can
promote team spirit. Realizing how to encouragerss of team spirit definitely helps
in improving employee retention. If employee retemis achieved, one can be sure that
employees will serve in the best way for the cusiarmand their own satisfaction as
well. In questionL5, it is questioned whether companies’ top managémses team

spirit and motivation approaches in an effectivey weorder to reach best practices.
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Cl is a regular never-ending change, which is cottaéed on improving the
effectiveness and/or efficiency of a company tdquen its policies and objectives. For
Cl purpose all members of the company work togetimea continuing base improving
processes and reducing errors to develop genaffarpance for both public sector and
manufacturing. (Fryer et. al., 2007). Modern mantufang companies are operating in
a worldwide competitive environment, which necedst Cl in also crisis management.

Crisis management is a new field of managemens the systematic study to
prevent organizational crises or to manage thosesevents that take place (Pearson
& Clair, 1998). Typically, proactive crisis managemh activities comprise forecasting
potential crises and planning how to deal with thBanexample, how to recover if your
computer system completely fails. Organizationsughdave time and resources to
complete a crisis management plan before they &xper a crisis. Crisis management
also includes discovering the real nature of aemurcrisis, intervening to minimize
harm and getting strength back from the crisigquestionL6, we explore whether top
management adopts a management style based omactiter Cl rather than one
exercised through momentary interventions andscnsgnagement.

Sustainable development concentrates on good reavaag and usage of
resources effectively (Spricis, 2001). The big exnit growth creates resource
shortage and also pollutants that might go aboegeaisimilative capability of natural
environments. The economy is dependent on the amwent through extraction,
production and consumption of natural resourcespnduction of wastes. The short-
term profitability motivates the companies to cdesithe environmental protection as a
barrier to profit making (Rojsek, 2001). But therfpemance of a company can no
longer be analyzed on the basis of economic pammenly and it should include
environmental performance as well. Recent reseagstlts have provided proof of a
positive relationship between environmental perfmmoe and firm productivity. The
benefits of environmental management practice éocttimpany includes cost reduction
(through such as efficient use of raw materialgrel@se in fines, decrease in risks and
insurance costs), quality improvement, early adwoptf new regulations and improved
human resource management practices (Simpson anerP@005). Therefore in
questionL7, it is investigated whether environmental protectissues are managed by
top management in a proactive manner.

The OECD (1999) describes corporate governance &gt of relationships

between a company’s management, its board andhstialezs. Corporate governance is
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the process and structure used to manage the bagiealings of the company towards
improving business prosperity and corporate acadnility with the eventual objective
of realizing long-term shareholder value, thougmsidering the interest of other
stakeholders (Keasey et al., 1997). Gillan and kStg1998) describe corporate
governance as the system of laws, policies, antri&at¢hat organize operations at a
company. Particularly, discussions on corporate governanaee hfocused on the
relations between the directors and managers afdiporation and other parties.
Conventionally larger companies adopt corporateegmance but it can greatly
help the SME sector by introducing better managemsactices and internal auditing,
greater advantages for growth and new strategw theough non-executive managers.
Corporate governance also enables the structuoeighrwhich the objectives of the
company are set, and the ways of achieving thogectes. In questiorL8 it is
questioned whether top management exerts effegteugy effort to establish corporate

governance in the company.

3.11 Firm Performance Indicators

In the general firm performance module, quest@ns to find out useful insights
about general innovative, production, market andricial performance.

Questions about firm performance indicators aesg@mted by using two types of
“five-point Likert scale” called part A and B. Iraft A, we ask questions about firms’
current performance. In part B, we ask the samipeance evaluation questions with
part A but we request managers to assess theiorpefce trend in the last 3 years
based on their perceptions. Here, subjective dataised for evaluation firm
performance based on manager’s perception becausssato performance data on
privately-held firms is usually restricted. Sucliormation is not publicly available. On
the other hand, some small firms are often facingirability to obtain objective
performance measures on a consistent basis.

According to Robinson and Dess’s (1984) reseascibjective perceptions of
performance strongly correlated with objective nuees over the same time period. In
other words, the managers’ perception of how wedirt firm had performed was
consistent with how the firm actually performed.thslugh the objective measures

would be preferred, this finding suggests that seaecher might consider using a
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subjective perceptual measure of organizationafopmance (return on assets and

growth in sales) if accurate objective measuresiaavailable,

In order to measure innovative performance offitines we ask five questions:

New production introduction time,

Percentage of 3 years old or younger productsdresisting product portfolio,
Percentage of 3 years old or younger productstah sales,

Percentage of R&D expenditures in total sales (Wknd R&D as research
based studies in order to obtain new scientific etinological knowledge, to
design and develop new products and processes,s¢o newly obtained
knowledge for improving products and processesafaronsiderable amount.
R&D costs include all expenditures about these atpmrs. However, we can't
include in the R&D expenditures the cost of obtagniechnology developed by
other corporations),

Assessment of technological level.

In order to measure the production managemenobimeaince, we ask questions

concerning production qualityyroduction flexibility, delivery reliability, productivity

and inventory management. Production quality pantuides four questions:

Percentage of quality cost in total sales (Qualdgt includes four components:
prevention, inspection, internal defects, extedsécts),

Percentage of production workers involved in qyadittivities/problem solving
groups in total production workers,

Percentage of quality control personnel in totaldoiction workers,

Percentage of incoming material quality controlspanel in total production
workers,

Percentage of defects in total production volume.
In the literature, Flynn et al. (1995) specifiegatity performance indicators as

feedback (detecting and feeding back informatiooualolefective parts to the operators

and engineers), product design process, process rflanagement, percent of items

passed final inspection without rework requiremaam top management support.

Production flexibility part includes three questso
Average time of production process change,
Level of meeting unexpected amount increases iaradproduction plans,

Adaptation level to unexpected due date changesdier or production plans
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We have asked two questions about inventory mameage
» Percentage of average total stocks (incoming go®dw/ork-in-process +
finished goods) in annual sales,
* Percentage of average annual level of incoming mahttocks in annual sales.
As we mentioned before in section 3.6 customeudgpcustomer satisfaction is
surely the key factor to success for every orgdimaaso we inquire about customer
satisfaction as a performance indicator in the eyrv
Employees are the greatest asset of a compangrgadizational performance is
extremely affected by employee satisfaction theeefoe have analyzed two human
resources indicators in the survey:
* Employee satisfaction,
« Percentage of employee training expenditures isgytotal personal wage and
salary.
Also, pre-investment cash flow is questioned t@soee financial performance of
firms. Additionally some numerical questions askeéinancial data module in order to

discover the relations between general performamieators and financial results.

3.12 Financial Indicators

Financial indicators provide vital information fanalyzing the relation between
Business Excellence determinants and financialopmdnce. Financial data module
includes questions requesting quantitative dataitations’ financial performance (total
sales, export, and added value which is descrilmeé&igurev3.5) and employees
(number of total employees and blue collar emplsye®/e have computed complex
variables from data including total sales per erygpdo export per employee, added
value per employee, export trend, total sales trand added value trend. In the survey
we have also asked financial results of the commhmng three years period (from
2004 to 2006) in order to compute trends.

Revenue gained

from sales and Value of purchased and
services taken over 'goods and
+ \ / se_rl_wces
End of year
" IZ > OUTPUT |NPUT Value of used energy
stocks and fuel
+

Beginning of year
stocks

Figure 3.5: Description of added value
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Financial module is very important for gatherirsgential quantitative information
both for descriptive and statistical analysis. Tlaenber of quantitative questions is few
in the survey although more quantitative data itebebecause it is very difficult to
collect numerical data from companies in Turkey ttuthe confidentiality issues.
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4 EXECUTION OF THE SURVEY

4.1 Data Collection

There is a long-term debate for determining howneasure and to evaluate
company applications in term of its strategic t&sg€ollecting data from primary and
secondary sources are both possible. Primary soudepend on perceptions of
respondents because the data is provided from 'fimaagers using surveys and
interviews. As for the secondary sources, the gatdbtained from firms’ own records
and from open sources. Both methods have advansagedisadvantages. According to
Venkatraman and Ramanujam (1986), it is difficaltollect secondary source data on
the other hand, it is difficult to validate primasgurce data.

In this thesis, required data is gathered by sumethodology from ten sectors in
Turkish manufacturing industry. Most of the papent firms are located in Marmara
region but there firms from other regions as well.

We have acquired most of the participants’ contiaicirmation from KalDer but
then, we have extended this list by other firmsrfrearious Chambers of Industries
across Turkey. A website has been designed whens fattend our survey through a
user name and password provided by VIP, which loadtcucted this website. We have
informed participants about this study, sent oubsite address, a user name and a
password via mail. This method offered us a greainess for collecting data. It is
much less time consuming than face to face inteiiédditionally firms are reminded

to complete the survey by mail and telephone calls.

4.2 Sample

By the first two months of this study (October addvember 2007), a sample
containing 90 firms had been obtained and we hatlezppilot statistical analyses and
obtained some inspiring results from these data.data collecting process terminated
on 18" April 2008 and eventually the final sample size heached 140 firms.

Information on completed questionnaire forms asmdferred from web site to
MS Excel for descriptive analysis such as geogm@aphd sector distribution, firm size,
firm age, and respondent distribution.
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In the sample, we have participants from five défe regions but mostly from the
Marmara region which is shown iRigure 4.1. There are 98 companies from the
Marmara region accounting for 70% of the sample;c@Bipanies from the Central
Anatolia (13%); 16 companies from the Aegean redibt?o); 7 companies from the

Mediterranean region (7%) and 1 company from tleeBESea region (1%).

Mediterranean
5%

Black Sea
1%

Aegean
11%

Central
Marmara

70%

Figure 4.1: Distribution of participants

We have collected data from ten sectors includilegtecal-electronic, food,
building-forestry products, metal, machinery, andckaging, textile, automotive,

chemical and energy-mining. Percentages of theterseare given ifrigure 4.2

Food; 4,29%

Textile; 8,57% Electrical-
Packaging Electronic; 6,43% Energy-Mining;
6,43% 7,14%
Automotive; Machinery;
17,86% 571%
Building-
Forest?'y Metal, 17,86%
Products Chemical,
12,86% 12,86%

Figure 4.2: Distribution of sectors

Figure 4.3 displays firm sizes which are identified accordiegthe number of
employees. Companies with less than 50 employeetabelled as small; between 50
and 250 employees are labelled as medium; more2b@employees are labelled as

large.

Small;
10,13%

Large;
54,43 %

Medium;
35,44%

Figure 4.3: Firm size
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Firms are also classified into three categorieoiing to their production start
dates:< 1975 are labelled as old; from 1976 to 1992 |aoes moderatez1993 are

labelled as young. Figure 4.4 presents firm ageiloigion.

Young;
19,42%

Old; 42,44%

Moderate;
38,12%

Figure 4.4: Firm Age

It is very important to select the right resportdesiving knowledge and authority
to answer all questions. According to Pagell angeB¢2000), a good research design
needs a prior decision of who in the organizatiasa tequired knowledge. Respondents
of our survey are from various positions such aaliumanager, quality specialist,

CEO or board membelFigure 4.5displays the dispersion of the respondents’ fomsti
in details.

Duaity Specislist;
22, 14%

Hurrman Res ouces
hanager; §,42%

Ciper stions
henager; 9.29%

CETr 18.57% Cuslity Manager;
20,71%

Figure 4.5: Distribution of survey respondents
We have analyzed firms’ ownership status in ounga, 47,1% of the firms are
family-owned business and the rest of the firmesraot. Also, 87,8% of the firms are

joint venture and 12,2% of them are limited compafgditionally, foreign capital

exists in the 18,6% of participants.
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Perzonnel; 1%

Ram;, 9%
Production-
Sales-Marketing; Procurement
27% 46 %

Accounting- )
Finance; 12% Cther, 4%

Figure 4.6: Distribution of managerial experience

In Figure 4.6, we have illustrated the fields which top managershe company
had experience mostly through their business IReoduction-procurement is the

dominant field in that examination.

4.3 Data Validity

In this section we present the results of mullieerity and randomness tests
that we performed before starting with the analySisamination of a set of data for the
existence of multicollinearity should always befpaned as an initial step because it

may have an adverse effect on the analysis (Mddsfred Helms, 1982).

4.3.1 Multicollinearity

Multicollinearity arises when there is a high dsgof correlation (either positive
or negative) between two or more independent vkesabThere is perfect
multicollinearity, if the correlation between twodependent variables is equal to 1 or -
1. A commonly given rule of thumb for correlatidatection is variance inflation factor
(VIF). Variance inflation factor measures the nugtiinearity in independent variables.
VIF can be calculated by: VIF = 1 / (3Rwhere R is the correlation coefficient. VIF
can also be interpreted by its reciprocal (1/VIR).that case, VIF is referred as the
tolerance value. When VIF is under 0,10 or toleeamalue is 10 or higher, there is a
multicollinearity between variables (Marquardt, 097

We have performed multicollinearity test for owarformance data and factors by
using SPSS v.13.0. [hable 4.1, the tolerance and VIF values of our performance dat

are displayed. As it can be observed, there ismatlticollinearity problem among our
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performance variables. fable 4.2, we see the tolerance and VIF values of the factors
extracted. The determination of these factors amed in a detailed way in the next

chapter. It is also clear that multicollinearityeganot exist between these factors.

Colinearity Statistics Calinearity Statistics
Tolerance IF Tolerance WIF
P a 539 1,654 Pl 395 2533
Pyw2a 436 2,286 P2l 343 29317
P 3a G0 1,663 P43k 361 2,770
Pv'da 405 2 457 P/dla 253 3955
P4'aa A74 2,110 PS5k 285 3,506
PY'Ea 501 1,995 PGl 2438 403
P Ta 259 3,855 PTh 144 G937
P8 229 4 365 Pk (255 3474
P 529 1,854 P'Sk 369 2,709
P 0 174 5,601 P 0k 131 7 E36
P 1a 185 5,134 PYM1b 11 5,995
P 2a a7 1,457 P 2k 183 24531
P 3 AEE 2137 P13k 321 317
P 4 A75 2105 P 4b 259 3,865
P 5a JEEQ 1,515 P15k a27 7853
P Ba JE3d 1,576 P Eh 95 5,039
P Ta i 1,406 P17k A0z 2 485
P 8a %) 1,563 P15k 216 4624
193 575 1,738 P19k 296 3,380
P 2ia 596 1,458 P20k 87 52,345
P21a S5 1,834 Pv21b 246 4 051

Table 4.1: Multicollinearity test of performanceriadbles

Collinearity Statistics
Factors Tolerance VIF
_(r:é)éﬁnl\gi)ngu;acturmg 438 2283
Technology Mgmt ,330 3,031
Innovation Mgmt ,348 2,870
Human Resources 117 8,580
Quality Management ,264 3,782
Operation Diversity ,403 2,484
Operation Structure ,325 3,074
Planning 227 4,408
Delivery Reliability ,395 2,533
Manufacturing Flexibility 411 2,433
Manufacturing Cost ,635 1,574
Manufacturing Quality ,446 2,240
Customer Focus 374 2,676
Information Sharing ,292 3,421
Supplier Quality Mgmt ,308 3,246
Leadership ,287 3,480

Table 4.2: Multicollinearity test of factors
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4.3.2 Randomness

Runs tests are performed for testing the randosnoethe performance variables

and factors. The runs test is a non-parametric ttedt checks whether the order of

occurrence of two values of a variable is randdncah be used to test the hypothesis

that the elements of the sequence are mutuallyperient. Runs test specifies a cut

point to dichotomize the variable that is choserall median, or mode, or a specified

value can be used as a cut point. They all givelaimesults. Here, we have used

median as a cut point. Cases with values less tiiiarcut point are assigned to one

group, and cases with values greater than or eguéle cut point are assigned to

another group. One test is performed for each outtpchosen. Runs test results of

current performance data are givenrable 4.3. For this test the null hypothesis is that

all variables are random. Therefore, we can adtéephypothesis when the significance

value is greater than 0,5 at 95% significance lelvettunately, all our variables except

“Percentage of quality cost in annual sales” are random.

Runs Test
Pvia | Pv2a | PV3a PV4a | PV5a | Pv6a | PV7a | PV8a | PV9a | PVi10a
Cut Point 4 3 3 4 4 4 4 4 4 4
Cases < Cut Point 30 16 13 45 52 44 41 47 53 53
C >= Cut
Pa.ses u 87 103 101 72 61 73 76 70 56 56
oint
Total Cases 117 119 114 117 113 117 117 117 109 109
Number of Runs 47 32 26 60 55 53 59 60 58 56
Z ,338 1,319 ,927 , 709 -,407 -,575 ,967 ,533 ,489 ,104
Asymp. Sig.
(2-tailed) , 735 ,187 354 478 ,684 ,565 334 ,594 ,625 917
Runs Test

PVlla | PV12a | PV13a | PV14a | PV15a | PV16a | PV17a | PV18a | PV19a | PV20a | PV2la
Cut Point 4 3 3 2 4 3 3 4 3 4 2
Cases < Cut Point 54 29 46 32 35 41 45 30 33 35 41
Cases >= Cut Point 55 79 57 70 66 54 58 77 73 71 66
Total Cases 109 108 103 102 101 95 103 107 106 106 107
Number of Runs 62 40 56 42 56 50 55 43 47 51 54
z 1,252 -,845 ,819 -,676 2,046 ,502 ,668 -,284 ,125 ,688 ,498
Asymp. Sig.
(2-tailed) 211 ,398 413 ,499 ,041 ,615 ,504 176 ,901 ,492 ,619

Table 4.3: Runs tests of performance variables

Runs test results of performance trend data arengin Table 4.4. All trend

variables are random excepPctcentage of quality cost in annual sales trend” and

“percentage of incoming material quality controlrgmnnel in production workers”.
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Nevertheless, we keep these variables and comped® gomparison tests using them
in order to gain some insights for the informattbey hold — even if their test results

are not so reliable.

Runs Test
PV1b PV2b PV3b PV4b PV5b PV6b PV7b PV8b PV9b PV10b
Cut Point 4 3 3 4 4 4 4 4 3 4
Cases < Cut Point 30 12 22 23 53 35 38 40 20 38
Cases >= Cut Point 86 107 92 94 60 82 79 77 91 70
Total Cases 116 119 114 117 113 117 117 117 111 108
Number of Runs 45 23 34 38 52 53 54 54 35 46
z -,118 217 -, 762 ,013 -1,002 ,652 ,357 ,072 ,392 -,904
Asymp. Sig. (2-tailed) ,906 ,829 446 ,990 ,316 514 721 ,942 ,695 ,366
Runs Test
PV1lb | PV12b [ PV13b | PV14b | PV15b | PV16b | PV17b | PV18b | PV19b | PV20b | PV21b
Cut Point 4 2 3 3 3 3 3 4 3 3 3
Cases < Cut Point 33 13 38 27 31 10 16 40 20 14 22
Cases >= Cut Point 76 94 63 47 67 83 85 64 84 90 81
Total Cases 109 107 101 74 98 93 101 104 104 104 103
Number of Runs 48 23 52 36 35 17 29 52 35 19 35
z 224 -,388 , 766 , 178 | -1,972 | -1,023 ,405 ,368 ,540 | -2,665 -,178
Asymp. Sig. (2-tailed ,823 ,698 444 ,859 ,049 ,306 ,686 ,713 ,589 ,008 ,858

Table 4.4: Runs tests of performance trend vargable

Runs test results of factors are giveMable 4.5. All the factors are found to be

random.
Runs Test
Core Process
Manufacturing | Technology | Innovation Human Quality Mgmt and

Technology Mgmt Mgmt Resources Management | Cont Improv.
Cut Point 4,50 3,75 4,07 3,90 4,33 3,71
Cases < Cut Point 64 54 69 68 69 61
Cases >= Cut Point 74 84 69 72 70 78
Total Cases 138 138 138 140 139 139
Number of Runs 64 65 65 69 73 79
z -,968 -,312 -,854 -,330 426 1,649
Asymp. Sig.
(2-tailed) ,333 ,755 ,393 742 ,670 ,099

Runs Test
Operation |Operation [Manufacturing | Delivery [Manufacturing|Manufacturing [Manufacturing
Diversity | Structure | Capabilities |Reliability | Flexibility Cost Quality

Cut Point 3,80 3,60 4,20 5,00 4,14 4,71 5,00
Cases < Cut Point 63 50 59 64 57 59 52
Cases >=Cut Poir| 72 85 76 67 75 73 80
Total Cases 135 135 135 131 132 132 132
Number of Runs 65 62 69 64 60 69 65
z -,5655 -,364 ,276 -,433 -1,028 ,485 477
Asymp. Sig.
(2-tailed) ,579 ,716 ,783 ,665 ,304 ,628 ,859
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Runs Test

Supplier
Customer Information Information Supplier

Planning Focus Accumulation Sharing Quality Mgmt [ Leadership
Cut Point 4,00 4,29 4,00 3,67 3,75 4,00
Cases <Cut Paint 50 60 49 55 54 48
Cases >= Cut Point 85 73 83 77 78 79
Total Cases 135 133 132 132 132 127
Number of Runs 67 69 69 67 73 60
4 ,563 ,375 1,195 ,330 1,479 -,136
Asymp. Sig. (2-tailed) 574 , 707 ,232 742 ,139 ,892

4.3.3 Normality

It is a generally accepted fact that independentp$a t-test procedure can be
applied, if the tested variable (e.g. X) is normalistributed. In such a case, t statistic is
t-distribution with (N-1) degrees of freedom, wheké is the total number of
observations. But if X is not normally distributethen the distribution of t is
unpredictable, and thus t-test is not appropridtmetheless, the central limit theorem
helps in these cases, if the sample size is largagh. If the sample size is large, t-test
can be applied even if X is not normally distrilljtbecause t tends to be normal. But it
is difficult to determine when the sample size eaig large enough, since this is
contingent upon how much X deviates from the nommstribution. However, there are
numerous sources indicating N should be at leagb 3event the normality problem

(e.g. Miller, 1997). Since N is larger than 30 ih @ur cases, we have decided to

employ t-test procedure in our analysis.
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5 EFFECTS OF BUSINESS EXCELLENCE DETERMINANTS ON
GENERAL FIRM PERFORMANCE INDICATORS

In this chapter, we will analyze the relation betweBusiness Excellence
determinants and general firm performance indisatioy utilizing factor analysis,
reliability analysis, correlation analysis to tdst one-to-one relationship of factors, one
way ANOVA analysis, T-tests and path analysis..

First, organized data are transferred from MS Etcesoftware SPSS (Statistical
Package for Social Sciences) v.13.0 for applyingtistical analysis. In order to
determine the relationships between Business Eerwadl determinants and firm
performance, it is essential to begin with explanatactor analysis (EFA) to identify
the factor structures. Factor analysis is a geneaahe for a class of multivariate
statistical methods whose main principle is reductof data. It facilitates the analysis
of the interrelationships among a large number afables and then describes these
variables in term of their common factors. It imathod mostly appropriate for solving
the complex, multidimensional problems encountdrgdresearcherslt provides an
opportunity to examine the fundamental patternsetationships of a large number of
variables and decide, if the information can bemanzed in a smaller group of factors
or components with a minimum loss of information.

Explanatory factor analysis is applied with SPSS.91sing principal component
analysis with varimax rotation. Mostly, eigenvaloer 1criterion is used to identify
the number of extracted factors. Eigenvalue shbwsatnount of variance accounted for
by a factor.

In order to test the reliability of the factorgliability analysis are applied
(Cronbach and Shavelson, 2004; Hair et al., 20B8perally, when Cronbaahvalue
is greater than 0.70 the scale is accepted asbleliaut in the literature there are
discussions about whethewralue can be smaller (Streiner, 2003).

After confirming the reliability of the factors, gelation analysis is performed in
order to check the one-to-one relationship betwiaetors. Results of the correlation
analysis present information similar to linear esgion between two factorhe linear
association between two variables gives the cdioelacoefficient. It ranges in value
from -1 to +1 and its value predicts the strendtlthe relationship (Norusis, 2003). If

the coefficient is positive, it means the valueshaf two variables increase together; if
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the coefficient is negative, it means while onelalale is increasing, the other one is
decreasing.

Beside the correlation analysis, the independamipzs t-tests are applied for
comparing two groups of cases. If possible, fors ttest, the subjects should be
randomly assigned to two groups, so that any dserey in response is checked with
respect to this ability and not to other factors.

Finally, we performed a structural equation modelling apgmoand conducted
path analyses in order to reveal latent relatigrsietween determinants of Business

Excellence and firm performance indicators in @aselarch model.

5.1 General Firm Characteristics

In this section, we analyze the relations betwgemeral firm characteristics and
Business Excellence determinants as well as thatioets between general firm
characteristics and firm performance indicatorsn&sal firm characteristics include
firm age (in terms of first production year), firsize (in terms of number of full-time
employee), and firm ownership status, existencéordign capital and percentage of

foreign capital.

5.1.1 T-tests for General Firm Characteristics and Businss Excellence
Determinants

Firm characteristics act in fact as a control \#gathus one-way ANOVA or
independent t-tests are conducted while everyteisg are kept constant in order to

analyze their effects on Business Excellence détemis.
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Family Business N Mean Sig |
Core Manufacturing No 74 | 4,4932 | ,075
Technology Yes 64 | 4,3047
Technology Mgmt No 74 | 3,8919 |,037
Yes 64 | 3,5859
Innovation Mgmt No 74 | 4,1039 |,087
Yes 64 | 3,9208
Human Resources No 74 | 3,9542 |,013
Yes 66 | 3,6621
Manufacturing No 72 | 4,2729 |,042
Capabilities Yes 63 | 4,0881
Manufacturing Flexibility No 71 | 4,2575 | ,040
Yes 61 | 4,0141
Information Sharing No 71 | 3,8357 |,014
Yes 61 | 3,4344

Table 5.1: T-test results for family businesariable

determinants

and Business Excellence

Non-family businesses have significantly betterecomanufacturing technology,

technology management, innovation management, huresources, manufacturing

capabilities, manufacturing flexibility and infort@an sharing mean scores. We can

conclude that non-family businesses provide betiesults for many Business

Excellence determinants.
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Foreign Capital N Mean Sig

Core No | 112 | 4,3348 | ,005

Manufacturing

Technology es 26 | 4,7115

Technology Mgmt No 112 | 3,6607 | ,011
Yes 26 | 4,1346

Innovation Mgmt No 112 | 3,9507 | ,007

Yes 26 | 4,3132
Human Resources No 114 | 3,7501 | ,018
Yes 26 | 4,1077
Operation Structure No 110 | 3,6064 | ,021
Yes 25 | 3,9520

Manufacturing No 110 | 4,1395 | ,029
Capabilities Yes 25 | 4,3940
Planning No 110 | 4,0095 | ,062

Yes 25 | 4,3040
Manufacturing Cost No 107 | 4,5981 | ,023
Yes 25 | 4,7600

Customer Focus No 108 | 4,1975 | ,060

Yes 25 | 4,4286
Information No 107 | 3,5779 | ,068
Sharing Yes 25 | 3,9600
Leadership No 103 | 4,0309 | ,090

Yes 24 | 4,2917
Quality No 113 | 4,0487 | ,006
Management Yes 26 | 4,4487
Process Mgmt and No 113 | 3,6640 | ,021
Cont Improv. Yes 26 | 4,0330

Table 5.2: T-test results for foreigipital and Business Excellence determinants

Foreign capitalized firms provide significantly tte# core manufacturing
technology, technology management, innovation mama&mt, human resources,
operation structure, manufacturing capabilitieganping, manufacturing cost, customer
focus, information sharing with supplier, leadepshquality management and process
management and CI scores than non-foreign camthizms. We can summarize that

foreign capitalized firms obtain higher Business@&lence determinant mean scores.
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Firm Size M hean Sig
Coare Small | 28571 | 004
fMlanufacturing  pjediom o0 42857
Technology Large g3 A4 E163
Total 78 | 44295
fanufacturing  Small b= 27760 | 015
Capabilities Medium | 28 | 41574
Large 43 | 43314
Tatal 74 42133
Flanning Small 2 =.87580 051
fdedium 22 | 38929
Large 43 | 94,2860
Tatal 79 | 4.1051
Deliveny Small 2 | 48750 | 002
Reliability Medium | 28 | 44345
Large 42 | 48062
Tatal Fa | 46814
fManufacturing Small 2 47500 | 033
Cost Medium | 22 | 45306
Large 43 4, 7542
Tatal 78 | 46745

Table 5.3: T-tests results for firm size and BusiExcellence determinants

When we analyze the relationship between firm simd Business Excellence
determinants, large firms have higher core manufam technology, higher
manufacturing capabilities, higher planning anchbigmanufacturing cost mean scores.

On the other hand, small firms provide better delpweliability and speed mean scores.

Firm Age M hlean Sig
Core ald 52 | 4,4397 | 063
hanufacturing  moderate | 52 | 42508
Technaology Young 27 | asa26
Total 137 | 44015
Operation ald 57 | 38245 | OFF
Drivversity Moderate | 51 | 2 6784
“raung 27 | 3.3704
Tatal 125 | 36785
Manufacturing Old 57 | 430532 | 0538
Capabilities Moderate | 514 | 41352
“raung 27 | 403332
Total 135 | 41867

Table 5.4: T-tests results for firm age and Busrtescellence determinants

According to theTable 5.4, old firms have better operation diversity and
manufacturing capabilities score. On the other haodng firms provide better core
manufacturing technology scores.
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5.1.2 Correlation Analysis for General Firm Characteristics and Performance
Indicators

First, one to one relationships between firm charétics and performance data
are analyzed by correlation analysis, and thenvesne ANOVA or t-tests are applied.
Firm characteristics act in fact as a control \#ea thus one-way ANOVA or
independent t-tests are conducted while everyteisg are kept constant in order to
analyze their effects on qualitative firm perforroan

Table 5.5 displays the significant results of correlationlgse which is applied in
order to inspect one-to-one relationship betweeregd firm characteristics and current
firm performance indicators. Insignificant relatiorare removed from the table.
Additionally, in this table and in the rest of ttleesis “pro.” symbolizes “production”
and “prod.” symbolizes “product”.

Ownership status (family business or not) is sigaiftly correlated to both
production process change time and employee saimfa It has also significant
correlation with time to market, technological Ieaad percentage of total incoming
material stocks in total sales. Non-family busimsssbtain better performance results in
all of these performance indicators

Foreign capital existence makes a significanted#iice on customer satisfaction,
production process change time, productivity, petage of workers involved in quality
circles, pre-investment cash flow, technologicakeleand percentage of quality cost in
total sales. On the other hand, foreign capitasterice makes negative difference on
percentage of 3 years or younger products in satials.

Percentage of foreign capital makes a significiference on percentage of R&D
expenditure and percentage of employee trainingmditure in salary and wage.

Firm size is significantly correlated with custansatisfaction, productivity, time
to market, technological level, percentage of dquatost in total sales and level of
meeting unexpected increases in order or produgilan changes and percentage of
incoming material quality control personnel in puotion workers. Large firms have
better results than small firms on these perforraandicators

Firm age is significantly correlated with on tindelivery and percentage of 3
years or younger products in total sales and p&gerof 3 years or younger products
in existing product portfolio. Older firms have tset performance about on time
delivery but on the other hand, younger firms hlagtter performance on percentage of
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3 years or younger products in total sales andep¢age of 3 years or younger products
in existing product portfolio.

Table 5.6 displays the significant results of correlation lgsiz between general
firm characteristics and change of firm performaimckast 3 years. Here, we deal with a
trend analysis in the performance indicators ingdlv

Ownership status (family business or not) is sigaiftly correlated to level of
meeting unexpected increases in production or optwrs trend, adaptation level to
unexpected due date changes earlier than planaed, tpercentage of 3 years old or
younger products in total sales trend, percentdg® wears or younger products in
existing product portfolio trend, percentage of lgyacost in total sales trend. Non-
family businesses obtain better performance orettrends.

Foreign capital existence makes a significanieddfce on delivery on time trend,
pre-investment cash flow trend and average tim@aduction process change trend.

Percentage of foreign capital is significantly retated to average time of
production process change trend and percentageualityg control personnel in
production workers trend.

Time to market trend has increased in young fiimthe last 3 years. On the other
hand, percentage of 3 years or younger produatisting product portfolio trend and
percentage of R&D expenditure in total sales treade been increased in the last 3
years in younger firms.

Firm size is significantly correlated to averameet of production process change
trend and percentage of quality control personmgroduction workers trend. Average
time of production process change trend and peagendf quality control personnel in
production workers trend have been decreased ge lirms in the last 3 years.
Correlation analyses can’t say much about the megaaf the relationship. For that

reason, the t-tests might be more useful for iméghpg relations.
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2 3 4 5 B 7 8 g 10 [ 12 12 | 14 | 15 168 |17 | 18 14 20 M 23
1-Ounership Status S 05q |-,099 | 28970 139 [ 494% | 191% | 116 | 215 [ 283*(,069 (044 (054 (048 (- 187 |27 (042 [ 102 022 | .014 109
2-Foreign Capital Existence 1 (20 | 0se [zze fzazs-12 | 198 | zaze|077 [ 153 |ogz |17 (123 |0zo [o0ze | -2¢|-01 [2ze3s=togz | 060 |06
3-Pencertage of Foreign Capital 1|24 | 122 p040 (142 fooz | 01 [482 | 107 {027 (195 020 |-14 |62 [0F1 |425 | 247 | 202 | 220 [S04*
4Fimm Age 1 {161 p.074 [-04 |022 (024 070 (020 (003 (050 |67 |234* |-0456 0 147 | 044 |20t |-0328 |07
§-Fimm Size 1§ 407168 |, 143 | 405 274% | 389 211 |61 | 028 |028 |-047 |236*%)-15 |0O74 |069 | 199 |-.13
G- Customer Satisfaction 14847 129 | G987 4287 2207 G007 267 106 | 068 | 051 [1ed (09d4 [0S [ 414 [ 050 (022
T-Bmployes Satisfaction 1 | 2817 2675|2225 2657+ 20077 220°% 017 |002 |06 160 |-02 | 264° |35 | 160 (197"
S-Awrerage Time of Production Procesz Change 1 | 289037 | A4F | 060 |2Z7e"to7e (-01 [ A78 (e0 (-0 [ 077 o3y (034 (-09
8- Productivity 1 |523%) 557 5017 4447 126 | 105 | 254" [20777,127 |42 [124 | 082 |00d
10-Time to Market 1 | 4857404735477 3267234 | 144 [158 | 133 |85 | 422 [.0412 |-04
11-Technological Lewel 1 | 45e= 327,008 | 052 | 112 [2499* | 065 |, 125 | 245% |-,007 | .00
12- Lewel of hdeeting Unexpected Increases in 1 [=23%.032 024 [ 0582 185 |00 [.212%|.290°%- 061 (027
Order or Production Plans
13-Pre-investment cash flow 1 [.2497=[228% 214 121 (104 | 062 [ 141 [-.019 (025
14-Perc. of 3 Years old or Younger Products in 1 |828%F-002 o0z 2056 (024 (004 | 009 1997
Total Sales
15-Perc. of Three Years ald or ¥ounger Prod. in 1 |-038 |044 | 156 008 (068 |-096 |1498
the Bxisting Prod. Portfalio
16-Parz, of Tot. Incoming hiat. Stocks in Annual 1 12247 | 2227 | 062 | 2087 [-097 (-.01
17-Perc. of CQuality Bdpenditure in Total Sales 1 166 |.063 [27F 135 (- 13
18-Perz. of R&0 Expenditure in Total Sales 11072 [ Ad3 | 106 (273
19-Perc. of Pro. Wik, Involved in Quality Activ 1 [ A7S [ .093 [368™F
20-Delivery on Time 11133 117
21-Perc. of Input hateral Quality Control 1 [-03

Personnel in Production Wharkers

22-Perc. of Bmployes Training Expenditure in
Gross Total Personnel Wiage and Salarny

**. Comelation is significant at the 0.01 lewel (2-tailad).

. Comelation is signifizant at the 0.05 level (2-tailed).
. Comelation is significant at the 0.1 lewel (2-tailed).

Table 5.5: Correlation analysis between genenal €iharacteristics and performance indicators (otis&tus)
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1 2 3 4 ] Fi 7 2 ] 10 11 12 13 14 15 16 17 18
1-Cwvnership Status 1 | -34% -051 [ -099 254= @ 120 | 087 | 103 | A62 | 66 | 148 | 211% | A&D0 | 017 | ATE 034 | oooo -13
2-Foreign Capital Existence 1 [-,299 056 | -226% §-069 | A6 | 417 | -06 |- 068 |-159 | 041 [ -030 -2 | -020 [ -0 | -AF | 078
3-Percentage of Foreign Capital 1 241 Jg38 p-d40t | 42 -3 | -33 |57 | -4 | -pay | -118 -1 -038 08 | -19 | -,38
4-Firm Age 1 - 161 o200 | -03 248 | 019 | o080 [ 032 | 137 159 -1 ]-m4a 221% | -14 | 097
5-Firm Size 1 §-099 | -20 =11 .0582 ) 144 | 031 A57 135 -1 034 | -1a52 | -18 | .33
B-Customer Satisfaction T [ 310 414 250%| F00+*= 403 ,255** 13 [ 069 |- 026 ,025 239 | - 05
7-Average Time of Production Process 1 | 47E**| 267*| 224* | 037 232 026 | 0N 031 A28 | 023 | 128
Change
8-Time to Market 1 [370% | 350 286*( 354**  M4* | M6 [ -0M AES | 189 | 175
9-Level of Meeting Unexp Increases in 1 GO *x] JRER | 3944+ 3E2*( 005 14 218 | 4900 112
Crcler or Pra. Plans
10-Level of &dap. to Unexp. Due Date 1 SO o AEER 1 o0 O35 | 309%| 051
Changes in Order or Pro. Plans
11-Pre-invest. Cash Flow 1 AT 3aT 0B [ - 002 073 | 355 100
12-Perc. of 3 Years old or Younger 1 BaF*| T | - 035 are | oss | - 04
Products in Tatal Sales
13-Perc. of 3 Years or Younger Products 1 0o -043 1352 | 030 | 045
in Existing Product Partfalio
14-Perc. of Average Total Stocks in 1 eS| T2 | 192 | 095
Annual Sales
15-Perc. of Quality Costin Total Sales 1 223 0o | 1
16-Perc. of RED Expenditure in Taotal 1] 418 [ 225*
17-Delivery an Time 1 035
18-Perc. of Qualty Control Personnel in 1
Production YWorkers.

. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation iz significant at the 0.05 level (2-tailed).
. Barelation is significant at the 0.1 lewel (2-tailed).

Table 5.6: Correlation analysis between genenal &iharacteristics and performance indicators (chamghe last 3 years)
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5.1.3 T-tests Results for General Firm Characteristics ad Performance
Indicators

In Table 5.7, we see the significant results of t-tests abouté¢taionship between
ownership status and general firm performance aidrs. Here, t-test divides all firms
into two groups: family businesses and non-familysibesses. According to our
findings at significance level of 95%, non-familydinesses provide high employee
satisfaction than other firms. In family businesagsrage time of production process
change and time to market is significantly longechnological level is significantly
lower and finally, percentage of total average mow stocks in annual sales is

relatively lower.

Familiy business M hlean Sig
Employes Satisfaction no G5 345 | 037
54 317
- - ¥es : Familiy buziness H | Mean | Sig
Time of Production no 53] 2,249 |02 =
Frocess Ghange Lewal of Meeting Unexp. no G} 2. 72 |oe7
ez 52 310 Frod. ar Order Increases Ty e 53 257
. Lewel of Adap. to Unexp. no G 3,73 |0Ez
no 53 3,03 |02z ' '
Time to hiaricet yes a0 | =34 Due Date Changes Tremd oo | 53 | 354
Technological Level  no 55 | =84 |.003 Perc. of 3 eais or Younger ne | 53 | 3.83 \028
yes 52 2 gz Frod. in Total SalesTrend  yas 50 | 34949
Perc. of Total Awerage Incom no 55 [ 220 |05 Perc. of 3 Years or Younger ™ 61 | 380 |06
Stocks in Annual Sales ez a7 2 65 Prod.in Exist. Prod. Portf. Tr.  wes | 49 3,60

Table 5.7: Significant t-test results forTable 5.8: Significant t-test results for
firms’ ownership status and current firmfirms’ ownership status and change of
performance performance in the last 3 years.

In Table 5.8, it is obvious that level of meeting unexpected @ases in production
or order plan, adaptation level to unexpected die dhanges and percentage of 3 years
or younger products in existing product portfoliavhe increased more in non-family
businesses than family businesses at a significeewed of 90% in the last 3 years.
Additionally, percentage of 3 years or younger piad in total sales has increased

relatively more in non-family businesses at a sigance level of 95%.
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Foreign Capital Exdstence Mo Wean | Sig _ ) _ _
Tustomer Satefaction no |95 | 384 | o0z Foreign Capital Exstence M [Mean | Sig.
Average Time of no 92 | 3,27 | 096
__ yes |2z [ 4,36 Production Process  ves
Productivity no |94 | 359 | 009 Change Trend 22 | 295
yes |23 | 4049 Pre-invest. no | @ | 3,21 |02
Technological Lewel no |94 | 364 | 058 CazhFlowm ves
yves |23 | 400 Trend i
Pre-imvest. cash flow no jao | 322 | 064 Perc. of 3 Years old no a1 267 | 061
yes |19 | 374 oF founger Prod.in ves
Perz. of 3 Years Old or no &9 345 | 056 Total Sales Trend 2 300
Woung. Prod.in Tot. Sales ves |20 | 285 Perc. of 3 Years or no B0 | 267 |0
- : Wounger Prod. in =
Perc. of Luality Cost noo 182 | 354 | 002 Exist. Prod. PortfolicTr 14 | 3,00
in Tetal Sales ves |19 | 421 . .
! Perc. of Delivery on - no 83 | 355 | 078
Ferc: of Pra. 'Llll'nrk. » no 83 | 249 | 026 Time Trend yes
Inw. in Qual. &eotivities ves | 20 3,40 el 3,90

Table 5.9: Significant t-test results for Table 5.10: Significant t-test results for
foreign capital existence and current foreign capital existence and change of
performance firm performance in the last 3 years.

Here, t-test divides all firms into two groups:dmn capitalized and non-foreign
capitalized. According td@able 5.9 foreign capital existenaesults are in a significant
difference in customer satisfaction, productiviggrcentage of quality cost in total sales
at 99% level and percentage of production workevslved in quality activities at 95%
level. On the other hand, existence of foreigntedpiso makes a significant difference
on technological level, pre-investment cash flowd gercentage of 3 years old or
younger products in total sales (p<0,1).

According toTable 5.10, average time of production process change hasasede
significantly in non-foreign capitalized compani@gs<0,1). Pre-investment cash flow,
percentage of 3 years old or younger productstal sales, percentage of 3 years old or
younger products in existing product portfolio gmefcentage of delivery on time all

have an improving trend in firms with foreign capiin the last 3 years.

Percentage of Percentade of Foreign

Foreign Capital N [ Mean | Sig. Capital M |Mean | Sig.
Perc. of >=50,0 - . =

Employee Train. 9| 267,081 Customer Satisfaction Trend == 30,0 |11 | 354 | 096
Expen. in Gross <500 =500 111 | 4,09
Personnel Total ' 2] 175 Level of Mesting Unexp. Incr ==30,0 |11 | 364 | 089
Wage and Salary in Qrder or Pro. Plans Trend. =500 |19 | 400

Table 5.11: Significant t-test results forTable 5.12: Significant t-test results for foreign
the percentage of foreign capital andapital percentage and change of firm
current performance. performance in the last 3 years.

For testing the relationship between foreign @iercentage and performance

indicators, t-test divides all firms into two graumreater than or equal to 50% and less
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than 50% foreign capital. hable 5.11, we see that firms having a foreign capital share
greater than or equal to 50% incur a significariilgher percentage of employee

training expenditure in gross personnel total wage salary.

Firm Age N |Mean | Sig. Firm Ane M | Mean | Sig.
Perc. of 3 Years or young and Time to yaLng and
Younger Prod. in moderate 65 | 3,62 1,053 Market trapd  MOCErate 66 | 362 |03
Exist. Prod. Portfolic g|g 44 | 3,16 ol 47 | 523
Delivery on Time young and Deli aun d
63 | 3,71 |,034 eltvery  YOuNgG an
moderate an Titme moderate |51 | 348 |03
old 44 | 4,18 old 43 | 381

Table 5.13: Significant t-test results for Table 5.14: Significant t-test results
firm age and current performance for firm age and change of firm
performance in the last 3 years.

For firm age analysis, t-test divides all firmsoitwo groups: young and moderate,
old. In Table 5.13 first, percentage of 3 years old or younger préglus existing
product portfolio is significantly low in older cqranies than young and moderate aged
companies. Second, old firms have significantlftdseon time delivery performance
than others.

According toTable 5.14, time to market has increased significantly morgaong
and moderate aged companies and on time delivergepiage has increased

significantly more in old companies in the lasteass.
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Firm =ize M| Mean | =ig.
Customer large 41 | 4,22 000
Satizfaction middle
and small *3 | 363
Average Time of large 40 | 3,38 |08s
Production middle
Procezs Chande and small 33| 306
Productivity large 42 [ 3,88 |000
middle
and small 34| 329
Time to Market  |8r0e 42 | 3,74 |047
middle
and small 32| 328
Technological  large 42 [ 402 (M2
Lewvel micllle
and =mall 34| A
Pre-invest. Cash large 41 344 [0as
Flae miccle
and small Fa | 300 Firm Size M| Mean | Sig.
Perc. of RED large T | 243 |01 Perc. of Guality large 39 | 2,92 [060
Expendiurein middle Cortral Personnel i midole
Tatal Sales and sman |35 | 312 Pro.Workers Trend  and =man | 52 | 2%

Table 5.15: Significant t-test results fofrable 5.16: Significant t-test results for firm
firm size and current performance size and change of firm performance in the
last 3 years.

In order to perform t-test on firm size factor, dieide firms in the sample into
two groups: large firms, middle and small sizedhér InTable 5.15, we see that firm
size makes a significant difference on customeisfaation and productivity at 99%
significance level. Large firms have higher custoseisfaction and productivity than
middle and small sized firms. Average time of prctthn process change is better in
large companies (p<0,1). Time to market and teauicél level are also better in large
companies at 95% significance level. Pre-investngash flow is better in large firms
(p<0,1) and finally percentage of R&D cost in tosales is smaller in large firms
(p<0,05).We can conclude that firm size is an ingoar Business Excellence indicator
because large firms have better results about roftie performance indicators.

We see fromTable 5.16 that firm size significantly affects percentageqoflity
control personnel in production workers (p<0.1)tHa last 3 years, this percentage has
decreased in large firms but it has increased indhai and small sized firms
significantly (p<0.1).
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5.2 Technology and Innovation Tendency

In this section, we will describe the relationshyetween technology and
innovation tendency and firm performance indicatbisst, explanatory factor analysis

procedure is applied using SPSS v.13.0.

5.2.1 Factor Analysis and Reliability Analysis

The extracted factor structure of technology amtbvation tendency can be seen
in Table 5.17, where the numbers represent the factor loadipgsthis analysis, all of
the technology and innovation tendency questiorika@rnsurvey are placed together into
principal component analysis and summarized im3dsions

Table 5.18 showsa values of technology and innovation tendency factehich is
obtained from reliability analysis. It shows thdlttae factors are internally consistent

and reliable since all values are greater than 0.70.

Factors
Questions 1 2 3
Innovation Our.firm always searches for new methods for managing 814
Management business. '
Our firm tries to implement new ideas frequently ,800
It is important to have an appropriate environment for
innovation in our firm.
Our firm puts emphasis on new product and service
development
Open innovative sources are utilized 597
Enough resource is allocated for developing new
products and services
R&D collaboration with universities or research centers
are performed.
Technology Our procedures are well defined for monitoring and
Management developing technology
The function for tracking technological developments and
gathering information is well defined and is added to the ,860
related employee's job description

Technology absorption process is managed by a team
consisting of personnel coming from different functions.
Employees receive sufficient training for using new
technologies
Core Manufacturing  Our core manufacturing technology is appropriate for our
Technology requirements
Our core manufacturing technology allows us to compete
in the market

,783

129

,593

524

,887

,738

,588

,888

,869

Total Variance Explained: 67,38%
Table 5.17: Factor structure of technology and vation tendency
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Number of
Factors Questions | * Value
Innovation 0,852
Managemet 7
Technology
Managemelr 4 0,864
Core
Manufacturing 2 0,822
Technology

Table 5.18: Results of reliability analysis forieology and innovation tendency

Reliability analysis of technology and innovatidgendency is followed by

correlation analysis.

5.2.2 Correlation Analysis

Correlation analysis results between technologlianovation tendency and firm
performance indicators are shownliable 5.19 andTable 5.20.

Table 5.19 displays the significant results of correlatioralysis, which is applied
in order to inspect one-to-one relationship betweehnology and innovation tendency
factors and current firm performance indicatords lbbserved thatore manufacturing
technology factor has a significant positive catiein with customer satisfaction,
employee satisfaction, production process change,tproductivity, time to market,
technological level, level of meeting unexpectect@ases in order or production plan,
level of adaptation to unexpected due date chamgesoduction or order plans, pre-
investment cash flow, defects in total productiaiume, percentage of average total
stocks in annual sales, percentage of quality icosital sales. On the other hand, core
manufacturing technology factor has a significaggative correlation with percentage
of 3 years or younger products in total sales.

Technology management factor also has a significamelation with most of the
performance indicators. It is positively correlateedcustomer satisfaction, employee
satisfaction, productivity, time to market, techwgital level, level of meeting
unexpected increases in order or production pkarellof adaptation to unexpected due
date changes in production or order plans, presimvent cash flow, percentage of

defects in total production volume, percentage &DRexpenditure in total sales,
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percentage of production workers involved in quyabitctivities and percentage of
training expenditure in total gross wage and salary

Innovation management factor has a positive aftectcustomer satisfaction,
employee satisfaction, productivity, time to marke&tchnological level, level of
meeting unexpected increases in order or produgblam, level of adaptation to
unexpected due date changes in production or qideis, pre-investment cash flow,
percentage of 3 years or younger products in sati@ls, percentage of R&D expenditure
in total sales.

Table 5.20 displays the significant results of correlationalgsis between
innovation and technology tendency and firm perfomoe trend in the last 3 years. It is
clear that technology and innovation tendency factme less effective on change of the
performance in the last 3 years comparing to tbf@ct on current performanceore
manufacturing technology makes a significant défee on employee satisfaction
trend, technological level trend, pre-investmerghcliow trend, percentage of average
total stocks in annual sales trend, percentagevefage incoming material stocks in
annual sales trend, percentage of R&D expenditutetal sales trend, percentage of 3
years or younger products in existing product pdidftrend and percentage of training
expenditure in gross total wage and salary trend.

Technology management factor is effective on nbghe performance indicators.
It is positively correlated to customer satisfactimend, employee satisfaction trend,
technological level trend, pre-investment cash fltvand, percentage of 3 years or
younger products in total sales trend and percentd@ years or younger products in
existing product portfolio trend.

Innovation management factor makes a significafferénce on customer
satisfaction trend, employee satisfaction trenddpctivity trend, production process
change time trend, productivity trend, time to netricend, technological level trend,
level of adaptation to unexpected due date chamgpsoduction or order plans trend,
pre-investment cash flow trend, percentage of 3syeayounger products in total sales
trend and percentage of 3 years or younger prodi@sisting product portfolio trend,
percentage of training expenditure in gross totafj@vand salary trend, percentage of
production workers involved in quality activitiesehd, percentage of quality control
personnel in production workers trend, percentdgmtal average incoming material

production workers in production workers trend.
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2 3 2 5 g 7 ] 2 10 11 12 13 & 1E 18 17 ) g
414=7 228-7] 332 389 349 453 315 o738 307 206 418 001 215 188 | 345 oTe 137 D33
1 2087 208 | 348 141 | 380 283 845 185 2E1 343 022 | 163 224 | .02 | ATE |,241 228
1 214 ) 304 113 | 317 (338 247 154 228 | 32T 1BE 38 252 | 0B2 | 251 180 25
1 25177 as 25577 42577 22077 4007 avET] 2ETT 108 225 178 B5 a%a | 098 J58
1 251= 287 2229 2851 209" 2379~ 289~ 017 232 0e7 20 |-.021 254 197
1 288 037 147 280 118 ZTe= -078 a2 o082 180 |- 101 ovY -04
£33 EETT JEO1T 4TET] 411 25 180 2571 .287 137 1432 J01
1 S5 elam &IZT 25T 2EET 1 133 158 33 133 - 01
1 4881 2827 227~ 008 181 17 | 244 D85 125 a2
4 TR A= amges 02z 0Es 0Eg 185 100 74 027
408 108 098 HEE 197 |.228 42
1 247 181 088 181 104 |,0832 08E
a a7 | .ooz 208 | -02 158
1 037 5 052 182 058
1 245 180 108 183
85 |.083 3
vz 2737
18-Perc. of Pro. Weod 288
Inva in Qual. Activities
Trai 1
=rs
tiocn is significant at the 0.01 lavel [2-tsil=ed). ~ tion is significant at the 0.08 l=vel [2-tailed) tion is significant at the 0.1 level [2-tailed)

Table 5.19: Correlation analysis between core n@otufing technology, technology management, innorahanagement and performance indicators
(current status)
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-Cors Manufecturing Tecnnelogy 1. 4147.3287.072 [ 185140 051 |.306™) 126 | 2457 136 | 2157|173 (214 177 | 125 [-.05 | 135 163

Z-Technalogy Management 1 .6085,230% |, 207" (048 1271 [207*[ 107 | 377 177 |,208%).047 j079 056 [ 114 |-01 |.057 [106
Fnnovation Menagsmant 1154 | 22801173 [183 |,27077,156 | ,326™ ,322%0 ,300%1,033 {1371 [107 | 172 |,169 [,202*} 234"

-Custamer Satisfactizn 1 |.2857136571.41471.317°].3007] .4037] .275°] .113 |.069 |087 027 |.256°|-.08 |.140 | 266"

n
m
3
o
o
il

l
i)

= Sstisfaction 1 ]292%.3377.2917 378 3947 2407 | 274*-10 [138 [035 | 2267|142 |.144 |[264°

B-Froductivity 1 [3217.3187.297+ 147 [ 4287 2837 -.04 0 [056 |.319%.050 |.166 [173

T-Tims to Markat 1 1,3377.3507 2a86*] 364 2117016 |006 | 163 [ 155 | 175 | 175 | 2387

5-Technclogicsl Level 11287+ 263 4767 4277.017 |006 221" [ 266010 |.186 | 115

tstion to Un=xp. Dus Dats Changss 1] .3407 2927 288™-08 [ -2 [133 [ 187 |.081 |.071 (117

ash Flow 1].2717 3377061 {095 073 |.059 [100 |125 |282*

3 “ears Old or Younger Prod. in Tot. Sales 1 G531 017 -1 1072 1.293%-04 | 137 | 259
2-Perc. of 2 Years Old or Younger Preducts in 1 1-02 1101 (132 [ 2721045 | 216%|260*
Existing Product Portfclic - -

858 |404 214 [ 007 | 658 |.032 (010
13-Parc. of Ave Tot. Stods in Annual Sales 1 17551172 [-04 [ 095 | 218%|086R
14-Perc. of Ave. Tot. Incoimg Mat. Stods in Annusl Sales 11006 |-11 |.2558% | 258% 037
18-Perc of RE&D Expenditurs in Total Sales 1 1232422851190 173
18-Parc of Pra. Werk, Invelvad in Qual Adtivitizs 1103 | 2567|453
17-Perc. of Quality Control Pers. in Production 1 | BOZ* 204%

e 000 |043
18-Perc. of Incoming Material Quality Control Pers. in 1 |326%
Production Workers
18-Parc of Training Exg. in GrossTot. Pers. Wags and Ssl 1

**. Correlation iz significant at the 0.01 lewvel (2-tailed).

" Correlation iz gignificant at the 0.05 level (2-tailed).
. Correlation ig gignificant at the 0.1 level (2-tailed).

Table5.20: Correlation analysis between core manufauguechnology, technology management, innovationagament and performance indicators
(change in the last 3 years
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5.2.3 T-tests

In order to analyze the meaning of these corieiati t-tests are performed in the
following step. For analyzing core manufacturinghteology factor by applying t-test,
we divided the firms’ responses into two groupse Tiireshold point is selected as “5”,
which represents “absolutelagree”. Findings inTable 5.21 explain that core
manufacturing technology significantly affectsustomer satisfaction, employee
satisfaction, average time of production procesangh, productivity, time to market,
technological level, level of meeting unexpectectéases in production or order plans,
pre-investment cash flow, percentage of defect®tal production volume, percentage
of average total stocks in annual sales and pexgemf quality cost in total sales in a

positive way.

Caore hanufacturing ]
Technology M| Mean | Sig.

Customer Satizfaction ==A,00]52 | 4,21 oo
=500 |64 | 373

Employee Satisfaction == 5 (0|52 | 362 | 000
=500 |66 | 311

Ay, Time of Production ==& 00)49 | 359 | 000

Process Change =500 |e4 3I|:|3 I

Productivity ==45,00]|52 | 406 | ,000
=500 |64 | 3,42

Time to Market ==5,00050 1 3,80 1,074
=500 |63 | 3,40

Technological Lewvel == 500152 | 419 | 000
=500 |g5 | 3,34

Level of Meating Unewp. == 5 00) 51 | 392 | 038

1
Prod. or Order Increases

=500 |65 | 3,57

Lervel of Adaptation to =4500]51 | 3,84 | 020
Uurpected Ie Date Chamges = 5,001 55 | 3 45

Pre-inwest. CashFlaw =500]47 3,77 oo Core hanufacturing

=500 |g1 | 297 Technology Mo [Mean | Sia.

- — ' Technological Lewel =500K2 | 404 (001

o B 5= 500147 [ 372 | 091 | | T -

<500 |60 | 318 =500 S | 360
Ferc. of Fore.Total Stacks == 50042 | 319 | 047 Fre-imvest. Cash Flow == 5 00 47 | 3,51 (009
in Annual Sales =500 |60 272 Trend =500 K3 3,10
Perc.of Quality Bpen. == 5 00|41 | 400 | 006 Perc. of fwe Total Bcoming =< 500030 | 2,93 |04F
in Total Sales =500 |5 3,41 T;énslincks in Annual Sales 500 M4 | 2,50

Table 5.21: Significant t-test results for corélable 5.22: Significant t-test results for
manufacturing  technology and currentore manufacturing technology and change
performance of firm performance in the last 3 years.
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Table 5.22 displays the relationship between core manufaujutiechnology
factor and firm performance indicators in the Bstears. It makes a significant positive
difference on the improvement of technological lesed on the increase of pre-

investment cash flow in the last 3 years.

Technology hEnagement M| Mean | sig
Custormer Satisfaction ¥= 4,00 51 412 | 027
44,00 65 382
Employes Satisfaction ¥= 4,00 53 388 | 006
< 4,00 65 3,15
Fore. Time of Production »= 4,00 51 243|062
Process Change <400 2 1,15
Productivity »= 4,00 52 306 (002
< 4,00 64 3,50
Timne to Market »= 4,00 A2 378 .0z
< 4,00 61 3.4
Technalogical Lawel »= 4,00 53 288 | 004
4,00 b 350 Technology hanagement M | Mean | Sio.
[Lerel of Adaptatioste =400 | 52 0| orz Customer Satisfaction += 4,00 51 384 (010
[uspected Due Date Chimizes o | gy | 24s Trend < 4,00 64 | 363
Pre-invest. CashFlow =400 | 428 367 | 003 Emploves Satisfaction ¥= 4,00 54 346 |075
<400 |60 | 303 Trend 4 4,00 GE N
Perz. of Pro. Work. =400 | 47 288 | 0ar Technological Lewel x= 4,00 5 204 | Das
Imenlved in Qual. Activities . 4 g 56 2 45 Trend < 4,00 B2 367
Perz. of Quality Control =400 45 225 | 054 Pre-inwvest. cash flow »= 4,00 a0 154 | ooz
Pers. in Pro. Wiorkers <400 £ 238 Trend < 4,00 &0 3,08
Train. Expen. in GrozsTat.  >=400 | 43 146 | 024 Perc. of 2 Years Old or ¥= 4,00 45 382 | oez
Pars. Wifage and Salany <400 58 13 Young. Prod. in Tot. Sales T . 4pp | g2 3 54

Table 5.23: Significant t-test results for Table 5.24: Significant t-test results for
technology management factor and currenttechnology management factor and change
performance of firm performance in the last 3 years.

In technology management factor, firms are divid&o two groups: firms that
answer the corresponding question as “agree” (4¥toongly agree” (5) and those that
don’t. Findings presented ifable 5.23 show that technology management factor makes
a significantly positive difference for customertisiaction, employee satisfaction,
average time of production process change, prodtytiime to market, technological
level, level of adapting unexpected due date chamg@roduction or order plans, pre-
investment cash flow, percentage of workers invblvequality activities, percentage of
quality control personnel in production workers,rqggmtage of employee training
expenditure in gross total personnel wage andysalar

Table 5.24 displays the relationship between technology mamemt and firm
performance trend in the last 3 years. Technologgnagement factor makes a

significantly positive difference not only on inase of customer and employee
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satisfaction, but also of pre-investment cash flaf,percentage of 3 years old or

younger products in total sales and of technolddgseel in the last 3 years.

Innavation hEnagement I [mean | Sig

Customer Satisfaction =400 G 387 |07
Trend <400 | 53 | 364

Employes Satisfaction »= 4,00 fid 350 | 006
Innovation hBnagement M hizan Sig - — <400 4 18

Customer Satizfaction »=4.00 | &1 | 408 | 087 f,":,_'j}m'““‘-‘ =400 | 64 | 389 |10
< 4,00 55 3,82 < 4,00 a2 371

Employes Satisfaction . =400 | 63 | 2461 | 005 Ilff to Market =400 | 63 | 363 [045
<400 |8 | an o capn | S0 | 324

Productivity =a00 | &2 140 | .00s Technological Lewel ¥= 4,00 G4 | 208 (002
capo |52 | 248 Trene cAnn | a3 | 367

Time to Market =a.00 | B2 376 | 009 Lewel of Meeting Unexp: EEELE 62 270 | D66
<400 &1 23 Prod.or Order Increase Trend <400 53 357

Technaological Lewel =400 [ g3 380 | 021 Lewel of Adaptation to =400 63 78 |06
< 4,00 £ 3.60 rwspected Dnae Date  Charyges < 4,00 53 347

Lemel of Adptation to =400 | 62 32,77 | nda P_re-imrest. Cash Flaw =400 59 3453 |.000
Thespected Dre Date Changes < 4,00 g4 | 1.43 rEne < 4,00 a1 | z.98

Prre- inmestment Cach Flowr =400 A6 361 | .003 Perz. of 3 Years Old or ¥oung. =400 a7 393 [.000
< 4,00 52 7.8 Prod. in Tot. Sales Treng < 4,00 51 337

Perz. of 3 Years Old or »=4,00 A6 359 | .034 Perc. of 3 Years or Young. Prod. = 4,00 it} 4,02 |.001
Yong. Prod.in Tot. Sales . 4pp &3 3.08 in Exis. Prod. Portfolio Trand <400 &0 348

Derc.of RS T Brpenditure in =400 | &0 hs [.onm Perc:. of Pro. iork. ¥= 4,00 55 366 | 014
Arrnal Sales < 4,00 46 .31 Ireghved in Qual, Actir Trerg < 4,00 a6 3,00

Perc. of Pro. iark . =400 | 55 206 | Ma Perc. of Buwoming Ifat. Qual. »= 4,00 55 318 |.104
Irwealwed in Qual. Actiwities < 4,00 45 2.33 Control Per.in Pro. Wiorkers Tren2 <400 | 4g 3 06

Table 5.25: Significant t-test results for Table 5.26: Significant t-test results for
innovation management factor and innovation management factor and change of
current performant firm performance in the last 3 years.

Findings inTable 5.25 implies that innovation management factor sigaifiity
affects customer satisfaction, employee satisfactiproductivity, time to market,
technological level, level of adapting unexpectea dlate changes in production or
order plans, pre-investment cash flow, percentagevarkers involved in quality
activities, percentage of 3 years old or youngedpcts in total sales, percentage of
R&D expenditure in annual sales in a positive way.

Table 5.26 displays that innovation management factor hagy@ifieant relation
with the increase of most of the firm performanoeicators in the last 3 years. We can
conclude that innovation management factor is gooimant factor for improvement of

the firm performance indicators.
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5.3 Human Resources

In this section, we describe the relationship leetwvhuman resources factor and

firm performance indicators.

5.3.1 Factor Analysis and Reliability Analysis

Factor analysis procedure is applied with SPSStameéxtracted factor structure of
human resources can be seenTable 5.27, where the numbers represent the factor

loadings. Human resources questions in our quesicaresulted in one factor.

Factors
Questions 1
Human There is a corporate development process 828
Resources including career plans of all employees in the firm ’
We have a human resources policy for developing
required basic capabilities of producing ,805
competitive products
Employee work performance is measured 796
regularly and evaluated ’
Our employment process is based on selecting 795
the right employee to the right position approach ’
There is an efficient "upwards" and "downwards" 766
communication in the company !
Work analysis and design are made for improving 764
employee satisfaction ’
Employees are trained to improve their capability 761
to adjust and perform different jobs easily ’
We support and encourage social activities in the 672
company '
Employee satisfaction is measured regularly in 663
our company '
Workplace security and health applications are 605
excellent in our firm !

Total Variance Explained % 56,061
Table 5.27: Factor structure of human resources

Table 5.28 showsa value of the human resources factor obtained t¢bnsistent
and reliable becausevalue is greater than 0.70

Number a
Factor of
. Value
Questions
Human
Resources 10 0,908

Table 5.28: Result of reliability analysis for hum@sources factor
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5.3.2 Correlation Analysis
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3-Parc. of Defects in Total Pro. Volums AR
14-Parc. of Pro. Work. Invelved in Qusl. Adtivities 1 175 955
£-Delivery Tn Tims 1 117
18-Perc. of Train. Exp. in GrossTot. Wage and Salary 1

*. Correlation iz =ignificant at the 0.01 level (2-tailed).

*. Correlation iz zignificant at the 0.05 lewvel (2-tailed).
Correlation iz =ignificant at the 0.1 level (2-tailed).

Table5.29Correlation analysis between human resources, ggananagement and Cl, quality management factdrpenfiormance indicators (current)
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1 2 3 4 5 ] ¥ g ) 10 11 12 13 14
1 | .684% 699+ 204%| 338 072 95, 228% 278 403 2217 76 | 220% | 306*
1| B339 247 260%% 87| 119 | 246% 273% 247 184 | 088 | 207 185
1 204|238 023 JA26 | 152 240% 267 124 [ 125 | 161 083
1 ZB5F 365% 317 280 3007 403F 275" 113 [ 256% | 268
1 ZO2F 20T 2TEF 3TER 204 2407 2V4d 226% | 2647
1 18R 4107 207 147 A20% 2837 319% 173
1 ETH 28T 2637 4TET 427 266% 115
1 S0 3267 3847 382% 340 236¢
2 1 340F 2027 288 187 | 117
1 271 337+ 059 | 282
G539 288 2590
1 272 2800
1
1

5.30: Correlation analysis between humaruress, process management and ClI, quality managdéawstors and performance indicators (chénge in

the last 3 years)
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After completing reliability analysis, correlatiomnalysis is appliedTable 5.29
shows the results of the correlation analysis lmtween human resources factor and
firm performance indicators; and process managenwmrd Cl factor and firm
performance indicators

Human resources factor is an effective factor astof the performance indicators.
It is positively correlated to customer satisfagti@mployee satisfaction, production
process change time, productivity, time to markethnological level, pre-investment
cash flow, percentage of training expenditure wsgrtotal wage and salary, percentage of
production workers involved in quality activitigsercentage of defects in total production
volume, level of meeting unexpected increases deroor production plan and level of
adaptation to unexpected due date changes in grodwr order plans and percentage of
delivery on time.

Table 5.30 shows the relationship between human resourcésr fand performance
indicators trend. It is positively correlated tostamer satisfaction trend, employee
satisfaction trend, technological level trend, preestment cash flow trend, percentage of
training expenditure in gross total wage and salaeynd, percentage of production
workers involved in quality activities trend, pemta&ge of defects in total production
volume trend, level of meeting unexpected increasesrder or production plan trend,
level of adaptation to unexpected due date chammg@soduction or order plans trend,
percentage of 3 years or younger products in satlgls trend and percentage of 3 years or

younger products in existing product portfolio ten

5.3.3 T-tests

Correlation analyses are followed by t-tests. Adow to t-test results reported in
Table 5.31, human resources factor imparts a significantedgiitce on most of the firm
performance indicators. At 99% significance leellman resources factor makes a
significant positive difference on customer satiitm, employee satisfaction,
productivity, time to market, flexibility, pre-ingément cash flow, percentage of workers
involved in quality activities and training expenates. On the other hand, as is shown in
Table 5.32, human resources factor is a very effective faftiloimprovement of most of

the performance indicators in the firm in the Bgears.
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Human Resources M| Mean | Sig.
Custormer Satisfaction ==d400[ 53 | 380 |033

Trend =4,00 | 57 | 3,63

Employes Satisfaction ==4.00 | 61 3,89 (033
Human Resources M [Mean | Sia. Tremd = 4,00 g8 | 3,04

Customer Satisfaction == 4.00] a8 414 |,003 Productivity ==4.00 | 60 390 (000
=4,00 |59 | 3,75 Trend <400 |57 372

Employee Satisfaction == 4 00| 50 | 3,72 |,000 Time to Market Trend =400 | 53 | 3,62 |043
=400 |58 | 2493 =400 85 | 3,29

ixoi.egzﬂ;::n:?dumiﬂn == 4,001 57 | 3,47 |,002 Technological Level ==4,00 | 60 | 3,97 |008
=400 |57 | 3,04 Trend =400 | 87| 281

Productivity == 400159 | 3,93 |,001 Lewel of Meeting to Unexp. == 4 00 | 50 | 2,27 [002
| =400 |58 1473 ITngmlln Pro.or Order Plans =400 57 3.49

Tume to Market == 4,00 57 | 3,77 [,010 Level of Adwptationto uneye. == 4 00 | GO | 3,85 (000
=400 |56 | 3,34 Due Dates Changes Trand = 4,00 57 | 3.40

Technological Lewel == 400159 | 3,90 |,023 Pre-inwest. ash Flow =400 | 56 | 3,59 |000
=4,00 |58 | 3,52 Trend =400 |55 2,95

Levgl of hieeting Unexp == 4.00] 59 3,93 [,007 Perz. of 3 Years Old or =4 00| 52 400 |00o0
Incr. in Pro.or Order Flan 4,00 | 58 | 248 l‘l:_[l':l:er::ier Frad. in Tat, Sales = 4,00 56 | 332

Lewel of Adaptation to == 4 00| 59 3,95 [,000 Perz. of 3 Years Old or ==400 [ 54 | 396 |015

Me?dmnm B 4,|:||:| 56 325 founger Prod. in Bxis. Prod. - 4,|:||:| g5 3,58

Fre-imvest. Cash Flow == 4 00| 54 | 3,78 Trend

| Portfolio ,
ooo Perz. of Uetects in Tatal =400 52 | 221 (039
Pro. Wlume Trend '

=400 |55 | 285 =400 55 | 2,58
81 3,06 |,004 Perc. of Production Weark =400 ] 51 3,61 |003
52 | 2,29 nvolved in Quality Activities. 4.00 50 | 3,06
Train. Exp. in GrossTot. == 4 00] 53 2,45 |,007 Perz. of Train. Edp. in ==400| /2 2,29 (022
Pers. WMiage and Salary GrossTot. Pers. Wiiage and

=400 |54 | 1,83 =400 | &1 | 292

Lsalary Trend

5.31: Significant t-test results for humai.32: Significant t-test results for human
resourcedactorand current performance resources factor and change of firm
performance in the last 3 years.

5.4 Process Management and Continuous Improvement

5.4.1 Factor Analysis and Reliability Analysis

The factor structure of process management argli€dtions can be seenTiable
5.33, where the numbers represent the factor loadingdsofAtrocess management and
Cl questions in the survey are grouped into twaofic
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Factors

Qusztions 1 Z
Procesz We have written =tandard procedurss to review thy
danagemsnt completed or terminated continuoug improvement 827

and ci projectz for learning

WWe have written ztandard procedures for defining
and apphying centinuous improvemsent projectz
We zhare continuous improvemsnt projectz and
their rezultz with all employeesz
Ve have a written 2tandard benchmarking
procedure in order to compare our perfermancs 713
with our rivalz
We have written ztandard working procedures for
the entire company
Self-azzezement iz performasd regularhy
Ve uze activity bazed costing
Quality Everyone in the company =hould belisve that
lanagemsnt quality iz hiz/her own rezpongibility
All emplovess of the company underztand and
apply “internal cuztomer” notion
We have well eztatblizhed technigues for
meazuring the quality of cur productz and =ervices 750

Total Variance Explained%62, 011
Table 533: Factor structure (process management and continuous improve

Table 5.34 shows the reliability analysis. Process managerapdtClI factors are

consistent and reliable sinaevalues are greater than 0,70.

Number
Factors of o
Question | Value
s
Process Mgmt
and Cl 7 | 0866
Quality
Management 3 0,811

Table 5.34: Results of reliability analysis
for process management and CIl and
quality managemeifactors

5.4.2 Correlation Analysis

It is displayed inTable 5.29 that quality management factor is an effectivadac
on most of the performance indicators. It is pwsli correlated to customer satisfaction,
employee satisfaction, productivity, time to markethnological level, pre-investment
cash flow, percentage of training expenditure imsgrtotal wage and salary, percentage
of production workers involved in quality activisie level of meeting unexpected
increases in order or production plan and levehddptation to unexpected due date

changes in production or order plans.
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On the other hand, process management and Clrfawctkes a significant
difference on customer satisfaction, employeesfgatiion, productivity, time to market,
technological level, pre-investment cash flow, petage of training expenditure in
gross total wage and salary, percentage of pramluctiorkers involved in quality
activities, percentage of defects in total productvolume, level of meeting unexpected
increases in order or production plan and levehadptation to unexpected due date
changes in production or order plans and percertadelivery on time.

Table 5.30 shows significant correlations between process gemant and Cl
factor and firm performance trend in the last 3rged&uality management factor
positively correlated to customer satisfaction dreemployee satisfaction trend, pre-
investment cash flow trend, percentage of trairergenditure in gross total wage and
salary trend, percentage of production workers lrea in quality activities trend,
percentage of defects in total production volumend; level of meeting unexpected
increases in order or production plan trend, lefehdaptation to unexpected due date
changes in production or order plans trend, peaggnof 3 years or younger products in
total sales trend and productivity trend.

Process management and CI factor is positivelsetaied to customer satisfaction
trend, employee satisfaction trend, pre-investngash flow trend, level of adaptation to

unexpected due date changes in production or ptdes trend.
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5.4.3 T-tests

Cluality Managernent M| Mean | Sig.
Quality Management M| Mean | Sig. ?‘:\:-Ilfdyee Satizfaction == 4,00 v 244 | o1a

Custormer Satisfaction == 4,00 |82 4 05 (021
=400 |35 | 3,69
Employes Satizfaction == 4 00 |24 3,52 (000

= 4,00 35 3,11
Lewel of heeting == 4,00
Unexpected Increases

22 2,79 J0E

= 4,00 a5 206 in Production or Order < 400
Froductivity == 400 |82 | 3.77 |09 Plans Trend '
' ' 25 2492
=400 |35 | 3,49
Time to Kfaket == 400 |79 | 366 (071 i
. \ Level of Adaptatice: b == 4 00
=400 134 3,32 Un“nre.:aqz::.I DOue Dates Erfmges n BZ 376 | 005
Technological Level == 4,00 [az | 3,82 [050 Pro. or Order Plans Trend 400 |25 | =24
= 4,00 a5 3,46 Pre-invest. Cash Flow == 4,00
Lewel of Meeting Unexp. == 4 00 [22 | 2,82 (047 Trend 77 326 | 075
lI-\Il'::ltl\er:ifsl:“i:anr\c-n:Il.ln;“tin:-n = 4,00 25 2 46 = 4,00 24 3,06
. - Parz:. of Defects in == 400
Lwelfm =400 |e2 | 3,76 |022 Total Pro. Woblume Tremd 73 227 | 037
Changes = 400 |35 | 3,26 <a0n |=a 2 &g
Pre-imvest. Cash Flow == 4 00 |76 | 3,45 (091 Fare o7 Pro e = I4,|:||:|
=400 |23 | 3,00 Invalved in Qual. a1 286 | 000
Perc. of Pro. Wiork. ==4,00 [ro | 204 [ooO0 fctimities Trand =400 |so | =zao0
Inwolved in Qual. ' - - : :
Atirities =400 |32 1,88 Perc. of Train. Exp. in == 4,00 7a 220 | oss
Perc. of Train. E«p. in == 4,00 |74 231 lpog GrossTat. Wifage and . .
GrossTot. Witage and <400 |33 | 178 Salary Trend =400 |zs z .86

Table 5.35: Significant t-test results for Table 5.36: Significant t-test results for quality
guality management factor and current management factor and change of firm
performance performance in the last 3 years.

As is shown inTable 5.35 and Table 5.36, quality management factor imparts a
positive significant difference on both currentfiperformance and its change in the last

3 years..
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Process hMgmt and Cont Imp M| Mean | Sig.
Customer Satisfaction == 4,00 |54 4,07 (063
=400 |63 | 383
Employee Satisfaction == 4,00 |55 3,488 (0
=400 |64 [ 3,11
Productivity == 400 |54 | 3,91 [006
=400 |63 | 3,449
Technological Level == 4,00 154 | 391 {025 Process higmt and Cont Imp M| Mean Sig.
=4,00 |63 | 354 Employes Satizfaction ==4,00 |55 | 349 | 032
Level of heeting Unexp. == 4 00 |55 | 201|021 Trend o ||
Iner. in Pro. or Order Plans ' - =400 164 | 322
=400 |62 | 3,53 Level of Adptationto Unexp. == 400 |55 | 3,75 |,089
Level of Adaptatice tolnexp. == 4 00 |55 | 289 (001 DOue Dates Chatges =400
Dus Diate Changss, ' ! in Pro. or Order Plans ' g2 | 253
= =400 |62 | 3,34 Trend '
Pre-invest. Cazh Flow == 4,00 |50 | 3,68 (001 Pre-imvest. Cash Flow == 400 |52 | 348 |12
=400 |55 | 3,00 Tremd =400 |53 | 308
‘| Delivery on Time == 4,00 |49 420 (012 Perc. of fowre Tot. Stocks == 400 |45 256 | D43
=400 |58 | 3,66 in Annual Sales Trend =400 |53 | 289

Table 5.37: Significant t-test results for 1able 5.38: Significant t-test results for

process management and continuoudProcess management and continuous

improvement factor and current performance 'MProvement factor and change of firm
performance in the last 3 years.

Process management and CI factor significantlgcasf customer and employee
satisfaction, productivity, flexibility, technolazal level, pre-investment cash flow and
delivery on time. Process management and CI hagakignificant positive affect on
increase of the employee satisfaction, on pre-tnvest cash flow and on adaptation
level to unexpected due date changes in the lgstaB. On the other hand, it makes a
significant difference on the decrease of percentaigaverage total stocks in annual
sales. Table 5.37 andTable 5.38).

5.5 Manufacturing Structure and Operations
5.5.1 Factor Analysis and Reliability Analysis

In order to describe the relationship between rfeaturing structure and general
firm performance indicatorfactor analysis procedure is performed with SPS&the
factor structure of manufacturing structure questiare reduced into 3 groups that can
be seen iMable 5.39 where the numbers represent the factor loadings.

Table 5.40 showsa values of factors obtained. They are consistedt ratiable

because values are greater than 0.70.
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Factors
Guestions 1 2 3

Operation We manage several innovation projects
Diversity zimuttaneously '
Wi operate in markets that have different
competitive priorties '
There are several new technalogies we
develop and suppoaort '
We focus on producing high number of
different products !
Wie manage several improvement activities
simutaneously '
Operation Wie make our production plans in order to
Structure zecure JIT production '
Wi develop our care campetencies based
on & plan and with the necessary funds
FeCLred
Recycling ratio iz a primary criterion for us
whien designing new products or modifying
exizting ones
We perform collaboration for production and
complementaty collaborstion !
Manufacturing  We pay attention to accept only thoze
Capahbility production orders from our customers such
that their design is in harmony with our '
manufacturing and other capabilities
Capahbility of our manufacturing activities
constitutes the basizs of our success in the 71
market
Wi pay attertion ta the design of our new
products to be in harmony with our 579
manufacturing and other capabilties
There iz an agresment inthe company about
the company's existing core caompetencies
and what they shaould be

Our manutacturing activities are in
accordance wwith our buziness mission

gad

]

40

726

BEY

filsl=]

679

G45

G5

741

a7e

545

Total Variance Explained % 58,381
Table 5.39Factor structure of manufacturing structure and &«

Eactors Number of o

Questions | Value

Operation

Diversity 5 0,832

Operation

Structure 4 0,714

Manufacturing

Capabilities 5 0.735

Table 5.40: Reliability analysis of manufacturingusture and operations
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5.5.2 Correlation Analysis

Table 5.41 displays correlation analysis between manufacgusitructure and
operations, planning factors and general performandicators.Operation diversity
factor makes a significant difference on produttjwime to market, technological level,
level of meeting unexpected increases in orderadyction plan, level of adaptation to
unexpected due date changes in production or ptdes, pre-investment cash flow. On
the other hand, it is negatively correlated to pieecentage of quality control personnel
in production workers.

Operation structure factor is positively correlatéal customer satisfaction,
employee satisfaction, productivity, time to mayk&chnological level, level of
meeting unexpected increases in order or productiam, level of adaptation to
unexpected due date changes in production or qides, pre-investment cash flow,
percentage of 3 years or younger products in tesdés, percentage of production
workers involved in quality activities, percentagfetraining expenditure in gross total
wage and salary.

Manufacturing capabilities factor makes a sigaific difference on customer
satisfaction, employee satisfaction, productivityne to market, technological level,
level of meeting unexpected increases in orderadyction plan, level of adaptation to
unexpected due date changes in production or qdes, pre-investment cash flow,
percentage of production workers involved in qyakind percentage of incoming
material quality control personnel in productionriers.

Table 5.42 indicates correlations between manufacturing sirecfactors and
change of firm performance in the last 3 years.r@pm diversity factor is positively
correlated to productivity trend, technologicaldewend, level of meeting unexpected
increases in order or production plan trend, lefehdaptation to unexpected due date
changes in production or order plans trend, prestment cash flow trend, percentage
of 3 years or younger products in total sales trgqaicentage of 3 years or younger
products in existing product portfolio trend.

Operation structure factor is positively correlatedcustomer satisfaction trend,
employee satisfaction trend, level of adaptationutexpected due date changes in
production or order plans trend, pre-investmenhdbsv trend, percentage of 3 years or
younger products in total sales trend, percentdg® gears or younger products in
existing product portfolio trend.
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175 208 | .0=3 358
=T 199 ri
i 33
a44= 072
f oo
028
at the 3.01 lavel [2-tailed) = Comslation is significant at the 3.08 lavel [2-tailed) Comelation is significant st the 0.1 lavel [2-tailed)

Table 5.41: Correlation analysis between manufagjstructure, planning factors and general peréorce indicators (current)
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1 2 3 4 5 i 7 g ] 10 11 12 13 14
Cparation Diversit 1 S24% 0 438% 4265 095 | 112 | 2217 |, 3009 ,239%9 479 | ,2356%( 206% 348% 055
-Cparation Strusture 1 B80% G45%] 205% [, 222* | 072 | 152 | 065 [,190%|,288% ,218* | 230 214*
- Capabilities 1| 558%¢ 100 |,283% 121 [ A93% ] 119 |,200% |, 307 247 ,212*| 083
4-Flanining 1 JBT 281 142 (148 | 115 | 214% [ 164 | AT1 | 195 071
Z-Customer Satisfaction 1 |, 285%% 3655 317+ 280 300 403* 275% 113 140
2-Employes Satisfaction T [ 2929 20 273 378 3045 240* [ ZV4H 144
TFrozuctivt 1|, 2318% 41089 297+ 147 | 429% 283 1466
1 JETH 28T 2637 4767 427 186
1 [ GO1%9 326% 304% 3BE* 064
1 | ,340% 292% 288" 071
1| 271% 237 128
1 | 653 137
1 216*
Fars. in 1
™. Correlation is significant at the 0.01 level (2-tailed).
" Comslstion is significant at the 0.05 level (2-tailzd).
. Corslation is significant at the 0.1 lavsl (2-tailed)

Table 5.42: Correlation analysis between manufamstructure, planning factors and performancécatdrs (change in the last 3 years)
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Manufacturing capabilities factor is positivelyraglated to employee satisfaction
trend, level of adaptation to unexpected due dasmges in production or order plans
trend, pre-investment cash flow trend, percentddgeyears or younger products in total
sales trend, percentage of 3 years or younger pteduexisting product portfolio trend

and technological level trend.

55.3 T-tests

It is clear fromTable 5.43, that companies which have rated operation diversity
factor questions greater than or equal to 4 (agaed highly agree) obtained
significantly better results in productivity, tim® market, technological level and
flexibility. On the other hand, according T@ble 5.44 operation diversity factor has
been an effective factor for the improvement ohtexdogical level, meeting level of
unexpected increases in production or order plpas;entage of 3 years or younger
products in total sales trend, percentage of 3syearyounger products in existing

product portfolio trend and increase in pre-investhtash flow in the last 3 years.

Operation Diversity Mo | Mean | Sig.
Technological =
Level Trend =400 4o | 398 017
=400 | 62 | 2,66
fieeting Level of == 4 00
Unexp.Incr. in Pro. 44 3,83 | 042
Cperation Diversity M| Mean | Sig. or Order Plans <400
Froductivity ==400) 48 | 3,85 [063 Trend ' Eg | 758
=4,00 | g3 | 3,57 '
Time to Hket ==4.00] 49 3,73 064 Pre-invest. Cash == 4,00
< 4,00 6o | 34 Flow Trend 45 | 3,47 (039
: : =4,00 | 66 | 3,14
Technological Level ==4,00] 49 | 3,88 |090 Perc. of 3 Years 04 == 4 00
= 4,00 G& 3,59 or Younger Prod 47 3,89 (M3
Level of heeting to Unexp. == 4 00| 48 | 392 |0727 in Tot. Sales Trend <400 61 | 348
Incr. in Pra.or Order Plans 400 ' . !
. B9 | 3,87 Perc. of 3 Years Old == 4 00
Lewel of fdaptation to =400 48 383|017 or Younger Prod. in 45 4,07 (001
Unexp. Due Dates Change \ ' Exis. Prod. Portfolin
inmla:lfg nrull'lerder.lailgan =400 |69 3,45 Trend = 4,00 f4 | 3,56

Table 5.43: Significant t-test results for Table 5.44: Significant t-test results for
operation diversity factor and current operation diversityfactor and change of
performance firm performance in the last 3 years.

According toTable 5.45 companies which have rategeration structure factor

questions greater than or equal to 4 (agree arfuyhagree) have significantly higher
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customer and employee satisfaction, productiviégghhological level, flexibility, pre-

investment cash flow and shorter time to market.

Operation Structure M |Mean | Sig.

Customer Satisfaction == 4 00 46 | 422 (oo
=400 | 376

Employee Satisfaction  ==4 00 43 | 3,54 |01z

_ =400 7318 Operation Structure Mo | Mean | Sig.

Productivity ==400 [ 47 | 393 [0 Custormer Satisfaction ==4 00| 44 | 399 (078
=400 | 70 | 349 Trend =400 |72 | 368

Time to Iiadet ==4 00 47 | 3,87 (002 Level of Adamtatiorito == 4I|:||:| 46 3,?8 0419
= 4,00 B8 | 3,33 Druesepected Dnae Date

- Chituzes = 4,00

Technological Lewel ==400 47 | 3958 [oo5 Trend 71 184
= 4,00 o 353

Lewel of Mesting Unexp. == 400 | 47 | 400 [002 ;"E'HEQ- Cash Flow == 4 00| 42 | 3,50 022

Inerin Pra.or Order Plan: = 4,00 70 | 351 re =4 00 9 | 3,13

Lewel of sduptationto == 4,00 47 | 3,59 (003 Perc. of 3 Years Old or == 4.[”:' 44 3493 (0&82

(rusmected Tnie Trate Wounger Prod. in Exis. ' I

Chimase =400 | 70 | 341 Pro Porttolc Tremd = 400 | B5 [ 3,66

Pre-imvest. Cash Flow == 400 42 | 364 (M2 Perz. of Defects in =400)40 | 2149 |02
<400 | &7 | 340 Tao ™ <q00 |67 | 2,55

Table 5.45: Significant t-test results for Table 5.46: Significant t-test results for
operation structurefactor and current operation structurdactor and change of
performance firm performance in the last 3 years.

On the other hand, inTable 5.46 operation structure factor has affected
improvement of customer satisfaction, of adaptatmmunexpected due dates, of pre-
investment cash flow, of percentage of 3 years aurnger products in the existing

portfolio and decrease of percentage of defecthanast 3 years period.
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hanufacturing Capabilities M hi=an Sig.
Customer Satisfaction #= 4,00 a4 4,10 | 000
< 4,00 28 343
Employee Satisfaction += 4,00 a1 352 | 000
<400 prit:] 271
Productivity »= 4,00 1] 3,87 | 000
< 4,00 28 R
"Time to Mot ¥= 4,00 g5 | 374 |.000
< 4,00 27 281 hnutacturing Capabilities N |Mean |Sig.
Technalogical Lewel 3= 4,00 g0 | az0 | .000 Employee Satizfaction  »= 400|900 | 3497 001
< 4,00 2 | 214 Trend =400 |20 | za7
Lewel of hdeeting Unexp.Incr.  »= 4,00 a4 3,59 | 002 “Time to Maket Trend =a00las | 284 (D22
in Pro. ar Order Plans < 4,00 a8 314 < .00
Lewel of Adapt. to Unexp. Due >= 4,00 a4 306 | 003 28| 32t
Date Changes < 4,00 28 a1 Technological Lewel ==d00lss | 229 |017
Pre-imvest. Cash Flow ¥= 4,00 32 | 344 | 035 Trend «a400 |20 | 252
<400 7 .03 Pre-invest. Cash Flaw =400|52 | 344 |000
Parz. of 2 Years Ol ar¥ounger »= 4,00 21 347 |.070 Trend 2a00 |=a | 272
Prod. in Tat. Sales <400 20 | wag : :
5 i BT ;HZIIZI ! Perz. of 3 Years Old or =40also | 3,79 (007
erc. of Oualty BEdpenditure  »= 4, 4 378 |00 Yauna, Prod. in Tot. Sales
inTotal Sales <400 7 333 | Trend S400 |28 | 325
: . Perz. of 3 Years Old or =400)az | 200 [o0z
Perc.of Pro. Work. Involved  »=400 | 77 [ za7 [0 Young.Prod. in Exis. Prod. |
in Qual. Actiwities <400 % | zos | Portolip Trend <400 |26 | 3.35

Table 5.47: Significant t-test results forTable 5.48: Significant t-test results for

manufacturing capabilitie§actor and current manufacturing capabilitiesfactor and

performance change of firm performance in the last 3
years.

According toTable 5.47, manufacturing capabilities factor makes a sigatiiic
difference on most of the performance indicatore &in conclude that manufacturing
capabilities is a very effective factor for a mattiring company to obtain successful
general performance results. On the other handrehdts inTable 5.48 indicate that
manufacturing capabilities factor affected sigrafily and positively the improvement
trend in time to market, percentage of 3 years aunger products in total sales,
percentage of 3 years or younger products in exgjsproduct portfolio, employee
satisfaction, technological level, and pre-investtreash flow in the last 3 years.

5.6 Planning

5.6.1 Factor Analysis and Reliability Analysis

Planning questions in the survey built one grdupugh factor analysis as can be
seen inTable 5.49.

Table 5.50 reports on thexn value of the factor obtained. It is consistent and
reliable, because is greater than 0.70.
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Factor

Questions 1
Planning We have a well established planning process

which determines short and long termed 846

objectives and audits all process

We use our benchmarking and self-assessment

results in developing our plans 775

When developing our plans, policies and

objectives we take into consideration the

customers' requests, suppliers' resources, and , 749

the requirements of society at large and other

stakeholders'

We have a clearly expressed strategy document

approved by top managers encompassing all our 747

manufacturing structure

We have a well known and supported mission

statement all over the company 681

Total Variance Explained %57,957
Table 5.49Factor structure oflanninc

Eactor Number of o
Questions | Value
Planning 5 0,805

Table 5.50: Results of reliability analysis for qmhéng factor

5.6.2 Correlation Analysis

According to Table 5.41, planning factor makes a significant difference on
customer satisfaction, employee satisfaction, prodity, time to market, technological
level, level of meeting unexpected increases ineorar production plan, level of
adaptation to unexpected due date changes in grodwr order plans, pre-investment
cash flow, delivery on time, percentage of trainengpenditure in gross total wage and
salary, percentage of production workers involveduality activities and percentage of
defects in total production volume.

On the other hand, planning factor has positiveretation with employee
satisfaction trend, level of adaptation to unexpealue date changes in production or
order plans trend, pre-investment cash flow tregetcentage of 3 years or younger
products in total sales trend and percentage aa@syor younger products in existing

product portfolio trendTable 5.42)
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5.6.3 T-tests

The t-test results indicate that planning factoakes a significant positive
difference on employee satisfaction, productivigchnological level, percentage of 3
years or younger products in total sales, percentdd@ years or younger products in
existing product portfolio, technological level aagerage total stocks in annual sales as
displayed inTable 5.51. On the other hand, ihable 5.52 planning factor significantly
affects improvement of the many performance indicain the last 3 years. Therefore,
we can say that planning has been an importamirfé@t a manufacturing company to
obtain improved performance results in the last&ry.

Planning M| Mean | Sin.
Customer Satisfaction = 400077 408 [00F
Trend =400 |40 | 2,68
Emplowes Satisfaction == 400079 | 354 (000
Trend =4,00 |40 | 2,90
Productivity == 40077 | 3,91 |000
Trend =4,00 |40 | 3,25
The to Mogbet ==400]73 [ 3,73 |oo7
Planning N |Mean | Sig. Trend =400 |40 | 3,25
Employee Satisfaction >=4,00 | 79 | 3,46 [,008 Technalogical Lawel =4 00077 | 3.90 006G
<4,00 |40 | 3,13 Trend =400 |40 | 3,35
Productivity >=4,00 | 77 | 3,90 |,039 Lewvel of heeting =4 00177 | 290 |00
< 4,00 Unexpected Increases in I
| 40 | 3,65 : 54,00 |40 | 3,35
Technological Level >=4,00 | 77 | 3,88 |,068 Level of Agzptstionte == 4 00)77 | 2.81 |004
<400 |40 | 3,63 o Rt U FUR [EPE
Perc.of 3YearsOldor >=4,00 | 70 | 3,81 |,010 Pre-imvest. Cash Flow =4 00]70 | 3.50 [016
Younger Prod. in Tot. ! '
< 4,00 38 | 3,34 Trend =400 |39 (2497
Perc.of 3YearsOldor >=4,00 | 73 | 3,93 [,006 Perc. of Pro. Wiork. =4 00057 | 288 |03z
Younger Prod. in Exis. 4.00 36 | 3.44 Imwolved in Oual hotivities I '
_ : , e =400 |36 | 2,28
Perc. of Ave.Tot. >=4,00 [ 67 | 2,64 [,078 | [on Time Dalvery == 4,00|69 | 4,06 [061
Stocks in Annual Sales <400 34 2,01 Trend =400 |as 163

Table 5.51: Significant t-test results foFable 5.52: Significant t-test results for
planningfactorand current performance  planning factor and change of firm
performancen the last 3 yea.

5.7 Manufacturing Strategy

5.7.1 Factor Analysis and Reliability Analysis

In order to describe the relationship between rfaaturing objectives and general

firm performance indicatorfactor analysis procedure is performed and the toures
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related to manufacturing objectives are reduced fatr groups that can be seen in
Table 5.53.
Reliability analysis results are displayedTiable 5.54. They are consistent and

reliable because values are greater than 0.70.

Delivery Increasing the delivery speed of finished goods S20
Reliability Reduction of manufacturing time T8E
Increazing the abilty of keeping delivery promises NS
Reduction of response time a5
Reducing the difficutties about distribution and delivery 720
Increazing just in time delivery Latats
Manuftacturing Increazing the abilty of using exizting equipment and
Flexikility employees in a flexible way far the production of BE3
non-standard products
Increas_ing the_abil'rty of producing non-standard products 757
according to different customer orders !
Reduction of the frequency of rejecting non-standard product 13
orders !
Inn::reasfing the.abil'rt'f of producing non-standard products ——
according to different customer orders !
Increaszing the flexikilty of changing task priorities according £33
to customer orders !
Changing the assignment of equipments according to priarity 553
of tasks !
Improvement of the flexikilty in manufacturing systems S48
Marnufacturing  Reducing transaction costs =
Cost Reduction of waste, scrap, and revwork costs 723
Reducing personnel cost B27
Reducing input costs B17
Reduction of cost in external and internal logistic processes B17
Reduction of total cost in manufacturing process B03
Improving persannel productivity S0z
Mangfamuring Irnpru:wiljg product and zervice quality relative to our 755
Guality competitars '
Improving product and zervice quality as perceived by 754
custamers '
Reducing product return rates from customers g2
Reducing customer complaints atan!
Reducing the number of defects 536

Total Variance Explained % 63,406
Table 5.53Factor structure of manufacturina performance dhie
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Factors Number of o Value
Questions

Delivery

Reliability 6 0,913
Manufacturing Flexibilit 7 0,887
Manufacturing 0.832
Cos _ _ 7

Manufacturing Quality ] 0,823

Table 5.54Results of reliability analysis for manufacturinerfsmrmance obiectives factt

5.7.2 Correlation Analysis

Table 5.55 indicates correlations between manufacturing etratand current
performance indicators. Manufacturing quality is effective factor on most of the
performance indicators. It is positively correlatied customer satisfaction, employee
satisfaction, productivity, technological levelyéd of adaptation to unexpected due date
changes in production or order plans and pre-imvest cash flow.

Manufacturing cost factor is an effective factar most of the performance
indicators. It makes a significant difference on péogee satisfaction and pre-
investment cash flow.

Manufacturing flexibility factor is positively cagtated to employee satisfaction,
time to market, productivity, pre-investment casbwf percentage of production
workers involved in quality activities, level of eting unexpected increases in order or
production plan, level of adaptation to unexpealeé date changes in production or
order plans.

Delivery reliability and speed factor is positivelgorrelated to customer
satisfaction, employee satisfaction, pre-investnoaish flow, percentage of production
workers involved in quality activities, level of eting unexpected increases in order or
production plan, level of adaptation to unexpealed date changes in production or
order plans .

The correlations about change of firm performandhe last 3 years are displayed
in Table 5.56. Manufacturing quality factor is positively coraé&td to the improvement
of employee satisfaction trend, pre-investment d¢lst trend, percentage of 3 years or

younger products in total sales trend.
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Manufacturing cost factor is an effective factor improvement of most of the
performance indicators. It is positively correlaténl customer satisfaction trend,
productivity trend, technological level trend, lewé adaptation to unexpected due date
changes in production or order plans trend, le¥eaineeting unexpected increases in
order or production plan trend, percentage of 3s/ea younger products in total sales
trend, percentage of 3 years or younger produaisting product portfolio trend, pre-
investment cash flow trend, delivery on time tremtl percentage of defects in total
production volume trend.

Manufacturing flexibility factor is an importaradtor for improvement of most of
the performance indicators. It is positively coated to employee satisfaction trend,
level of adaptation to unexpected due date chamgpsoduction or order plans trend,
level of meeting unexpected increases in orderadyxction plan trend, percentage of 3
years or younger products in total sales trend;gre¢age of 3 years or younger products
in existing product portfolio trend and pre-investih cash flow trend, percentage of
production workers involved in quality activitiegend.

Delivery reliability and speed factor is positiyeorrelated to pre-investment cash
flow trend, level of meeting unexpected increase®nder or production plan trend,

level of adaptation to unexpected due date changa®duction or order plans trend.
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5.7.3 T-tests

After correlation analysis is completed, t-tests @erformed to describe the relation

between the individual manufacturing strategy fesctnd firm performance indicators in

a more detailed way.

wanufacturing Duality M Mean | 5ig.

Customer Satisfaction ==500 |70 | 4,04 |0OG0
=500 |47 | 3,749

Employes Satisfaction =400 |72 | 3,43 |072
=500 |47 | 217

Perz. of Pro. Wiark. == 500 |88 | 2,88 (035

Inwalved in DLIEL.E.EthltlESq 500 97 230

Trend

hanufacturing Duality M| Mean | Sig.
Customer Satisfaction == 5,00 |59 3,86 | .09
Trend =500 |47 | 2584
Employes Satisfaction == 50072 | 245 |.021
Trend =500 |47 | =17
Lewel of hdeeting Unexp. == 5,00 |71 2,82 |00z
Inzr. in Pro. or Order Plans =500 las 348
LTET:I‘J?:-f PAdaptation to == I5|I:|I:| 1 372|039
Unexp. Oue DateChanges =500 las 250
Eﬁfﬂreﬂ. Cash Flow == I5|I:|I:| 513 2,41 |.023
Trend =500 |43 | 205
Perz:. of 3 Years Qld or == 500|654 [ 288 |002
ﬁ"I??:EEr Prod. in Tat. Sales =500 a4 | 332
Perz:. of 3 Years Qld or ==/ 00 |67 2,88 |09z
g P S <5 e | se0
Perz:. of Defects in Total == 5,00 |67 228|029
Pra. wblume Trend =500 [a0 | ze0
Perc:. of Pro. Whork. == 5,00 |53 2451 |.ars
!?‘::Lx::{ad in CQual. Aetivities | 500 |38 | 308
Per:. Train. Exp. in == 50064 [ 323 |.0M
GrossTat. Wiage and Salary =500 |aa | 290

Table 5.57: Significant t-test results for Taple 5.58: Significant t-test results

manufacturing qualityfactor and current

performance

for

manufacturing qualityffactor and change of

firm performance in the last 3 years.

First, the results for manufacturing quality facéwe reported as in Table 5.54 and

Table 5.55. It is observed frofirable 5.57 that manufacturing quality objective makes a

significant difference on customer satisfaction anaployee satisfaction (p<0.1) and on

percentage of production workers involved in gyadittivities (p<0,05).

Manufacturing quality factor is especially effeetion improvement of a large

number of firm performance indicators as is showiable 5.58. Hence, manufacturing

quality factor appears to have been an importastbfefor a manufacturing company to

improve performance in the last 3 years.
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Manufacturing Cost ] Mean | Sig.
Lewel of Meeting == 5,00 45 387 sy
Unexp.Iner. in Pra. ' '
ar Order Plans =300 72 3,60
Manufacturing Lewel of Adapting to ==500 45 3,78 [OFE
Cost M | Mean |Sig. E"EXP' Due Batesin .5 pg 72 | 354
rder ar Fra. Plans
Parz. of R0 == 5 00 a7 730 |oz6
Expenditure in ' ' Fere. of 2 Years Old ==500 42 3895 | 051
Total Sales =500 |55 2,00 or vounger Prod. in <500 &7 SRR
Ferc:..l:lf In.commg == 5,00 |42 4,05 (0481 Ewizting Prod. Portfolio
:;m"al' f”a'“}r = 5,00 Fare. of Defects in == 500 42 | 214 | ms
onftra . Brs. n Total Pro. Wolume =500
Production Fid 358 | 63 257
iarers ! Delivery on Time == 5,00 39 382 55
=500 63 351

Table 5.59: Significant t-test results for Table 5.60: Significant t-test results for
manufacturing cosffactor and current manufacturing costactor and change of firm
performance performance in the last 3 years.

Manufacturing cost factor imparts a significantfetence on percentage of R&D
expenditure in total sales (p<0.05) and on pergentd incoming material quality control
personnel in production workers (p<0.1yable 5.59). Companies that ranked
manufacturing cost factor as 5 (very important) ehavgher percentage of R&D
expenditure in total sales and lower percentagénodming material quality control
personnel in production workers. On the other hananufacturing cost factor makes a
significant difference on the improvement trend flaibility, percentage of defects,
delivery on time and percentage of 3 years oldamger products in total sales in the
last 3 yearsTable 5.60).
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hanufacturing Flexibility M| Mean | Sig.

Employee Satisfaction == 4,00 |53 343 033

=400 |36 | 314 Wanufacturing Flexibility M| Mean | Sig
Lewel of hdeeting Unexp. == 4,00 |81 378 |.039 Employee Satisfaction =4 00|83 | 345 011
Incr. in Pra. or Order Plans Trend ! '

=400 1z | 247 =4,00 |36 | 3,06

Lewel of AdaptatiorteUnexp. == 4 00 |21 277 | 008 ;r:::gtiv'rty == 400031 | 3,72 |065

e e <400 |38 | 329 _ BN LR LY

Pre-invest. Cazh Flow == 400 |78 | z38 | 097 Time to Market Trend == 4,00077 | 3,68 |043
<400 |25 | s0m =400 |36 | 3,3

Perc. of 3 Years 0id or == 4,00 |73 73 | .0z7 :-:.;%Ii:fpr?;ngr::f;r;ni ==4.00]81 | 3,83 |0&87

Younger Prod. in Tot. Sales =400 25 334 T =400 |36 3,44

Perc, of 3 Years Old or == 4,00 |78 241 | 015 Lewel of Aduptation to == 400031 | 3,74 016

:DTg:r:fm;-i in Exiz. <400 |zz | 245 LETHF" Due Date Change: 400 |36 | 3,21

{nnl il i !

Ferc. of Pro. Work. Involved == 4 00 |71 | =62 | ooz || Pere. of Pro. Wiark. ==4,00]|73 | 2,92 (004
. P ! Imenlved in Qual &ctivities '

in Qual. Activities =400 |a0 | zao T =400 |30 | 207

Table 5.61: Significant t-test results forTable 5.62: Significant t-test results for

delivery flexibility factor and current manufacturing flexibility factor and

performanc change of firm performance in the last 3
years.

As can be observed ifable 5.61, manufacturing flexibility factor has a
significant positive affect on employee satisfagtifbexibility, pre-investment cash flow,
percentage of 3 years old or younger productstal sales, percentage of 3 years old or
younger products in existing product portfolio, gartage of production workers
involved in quality activities. On the other hani, has significantly made an
improvement on employee satisfaction, productiviilye to new product introduction,

flexibility and percentage of production workersolved in quality activities in the last

3 years.
Delivens Reliability . M| Mean | Sig.
Employes =500 |B&1 3,49 |024
Satisfaction =500 57 118
Lewe| of Meeting == 500 | &1 3,84 (081
Unexp.Incr. in Pra.
or Order Flans =500 55 765
Drelivery Reliahility M| WMean | Sig.
Level of Adapt. to == 500 | g1 3,74 |,073 Employee == 600 |61 | 348 |027
Chamase e 0t <500 |55 | 3,44 sastecton Trend - 500 a7 | 349
Fre-invest. Cash == 500 |52 | 3,52 (032 Fre-invest. Cash == 500 |59 | 242 |041
F e =500 50 306 Flow Trend =500 |51 310
Perc. of Pro. ek, == 500 |58 | 2,86 082 Ferc. of Defectsin == 5 00 |57 | 2,25 | 073
Irvalwed in Qual. <500 Total Pro. “walume =500
| fictivities f 44 2,39 Trend ' 44 E.ET
Table 5.63: Significant t-test results for Table 5.64: Significant t-test results for
delivery reliability factor and current delivery reliability factor and change of
performance firm performance in the last 3 years.
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Delivery reliability factor makes a significant ptve difference on employee
satisfaction, flexibility, pre-investment cash floywercentage of production workers
involved in quality activities. On the other handelivery reliability factor has
significantly affected the improvement trend of doyee satisfaction trend, pre-
investment cash flow trend and percentage of defaasitively in last 3 years trend.

5.8 Supplier Relations

5.8.1 Factor Analysis and Reliability Analysis

In this section, we will describe the relationshigtween supplier relations factors
and firm performance indicator&irst, factor analysis procedure is applied and the
extracted factor structure of human resources @rsden inTable 5.65, where the
numbers represent the factor loadings. All of thepsier relations questions in the
survey are placed together into principal compoaaatysis and reduced into 3 factors.

Table 5.66 shows the results of the reliability analyses lté groups obtained.

They are consistent and reliable sinocealues are greater than 0.70

Factors
Questions 1 2 3
Supplier We make use of our suppliers' knowledge
Information stock for developing our production and ,916
Accumulation  service processes
We make use of our suppliers' knowledge
stock for developing our product and service ,888
designs.
We aspire to have more extensive and efficient
supplier development programs
Information Our main suppliers share their production
Sharing planning and control information with us
We share our production planning and control
information with our main suppliers
We exercise quality audit to our main
suppliers regularly
Supplier Our suppliers have a quality assurance
Quality system in place
Management  we request just in time delivery from our main
suppliers
We cooperate with our main suppliers in the
form of strategic collaboration
We require our main suppliers to have
"environmental protection certificate"

,592

,892

844

,599

744

,671

,611

,593

Total Variance Explained %69,732
Table 5.65: Factor structure of supplier relations
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Number

Factors of o Value
Questions

Supplier

Knowledge 3 0,835

Accumulation

Information

Sharing 3 0.794

Supplier Quality
Management 4 0,711

Table 5.66Results of reliability analysis for supplier retais factor

5.8.2 Correlation Analysis

After obtaining the factors, correlation analysss performed to discover the
relationships between supplier relations factors performance indicatorg @ble 5.67
andTable 5.68).

Table 5.67 supplier knowledge accumulation factor makes aifsogmt difference
on customer satisfaction, employee satisfactioogyctivity, technological level, level
of adaptation to unexpected due date changes iduption or order plans, level of
meeting unexpected increases in order or produgdian, percentage of average total
stocks in annual sales, percentage of R&D expemditutotal sales

The information sharing factor is a very importéanttor because it is effective on
most of the performance indicators. It is posityvebrrelated to customer satisfaction,
employee satisfaction, productivity, technologitavel, average time of production
process change, time to market, level of adaptdabonnexpected due date changes in
production or order plans, level of meeting unexgadéncreases in order or production
plan, percentage of 3 years or younger productetal sales, percentage of 3 years or
younger products in existing product portfolio, yomeestment cash flow, percentage of
production workers involved in quality activitiepercentage of delivery on time,
percentage of defects in total production volunmegcentage of training expenditure in
gross total wage and salary.

Supplier quality management factor is a very intguatrfactor because it is effective
on most of the performance indicators. It is pwesli correlated to customer satisfaction,

employee satisfaction, productivity, technologidevel, average time of production
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process change, time to market, level of adaptabonnexpected due date changes in
production or order plans, level of meeting unex@acéncreases in order or production
plan, pre-investment cash flow, percentage of prodn workers involved in quality
activities, percentage of defects in total productvolume, percentage of training
expenditure in gross total personnel wage andysalar

First, Table 5.68 displays that supplier knowledge accumulationdiachakes a
significant difference on percentage of R&D expéumdi in total sales trend.

Second, information sharing factor is a very int@ot factor because it is effective
on most of the performance indicators trend. Ipasitively correlated to customer
satisfaction trend, technological level trend, leseadaptation to unexpected due date
changes in production or order plans trend, le¥eineeting unexpected increases in
order or production plan trend, percentage of 3syea younger products in total sales
trend, percentage of 3 years or younger productxisting product portfolio trend, pre-
investment cash flow trend, percentage of inconmragerial quality control workers in
production workers trend, percentage of trainingesxiture in gross total wage and
salary trend.

Third, supplier quality management factor is pwesly correlated to customer
satisfaction trend, employee satisfaction trendhnelogical level trend, level of
adaptation to unexpected due date changes in pgroducr order plans trend, pre-

investment cash flow trend, percentage of defectstal production volume trend.
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1 2 3 < 3 3 10 11 13 14 15 18 17 12 159 20
1 450™ 4857 ATa [ 2927152 156 | 1940 -7 |- 082 | 130 | ,218%| 2627 083 | 044 | 130
1 | 8024 160 | 264" 167 241*) 353 2177|2057 [ 27F- 017 ) 2157 [ 2470 | 181 [.258%
1§ .252 3657]. 174 a8 | 28T 133 | 053 [,220 73 [ 155 | . 214% ] 0535 |.163
1 [ 2817128 v T 08 | 088 [E258* ) 176 | 084 | 085 | 114 [088
1 .35 el T A7 | 002 [ 2327 ] 087 |-021 | 2547 135 | 187
1 080 | 118 M-078 |- 015 | =02 | 082 [-101 | 077 |-027 | 04
Sl ATEH a1 128 | 108 | 180 | 257 27 | 142 | 122 | 001
Alde| 437% 3547 287 2347 1 123 | 133 | 185 | 122 [-M
458 283 3277 008 | 052 [ 131 117 | 085 | 125 | 215°| 00
1 | 7ge= 2227 032 [ .084 |05 | 058 | 100 [ 2127 2807 027
1 |.408% 108 | 072 | 098 | 088 [ 187 228% | 30 142
1| 2477 2387131 | 088 | 104 | 083 141 |,085
1 | 228 -10 |-073 | 205 |-024 | 004 [13%
1 (085 |-031 138 |-008 |-088 | 148
1 3 052 | 182 113 | 058
1 180 | 108 | 188* | 183
1 [ .07z | 143 | 273
1| 175 |,3887
1 {117
1

Table 5.67: Correlation analysis between suppéiationsfactorsand performance indicators (current)
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1 g 3 4 5 B 7 10 12 13 14
1-Supplier Knowledge 1 480 agz=tf 010 2E 8D JOEZ 0z OvY -, 027 028 D3 T8 0za ]
Accumulation
2-Inforrnation Sharing 1 E0Z] 266 R 204 208 208 202 HELS 188 208
3F-Supplier Quality Mgmt 1 270 244 1840 108 249 254 Nk 023 v
2-Customar Sstisfaction 1 JZBE™ 27| 2B0°"| ,200°"| =02 JOET 140 | 288
E-Emgloyss Satisfacticn 1 221 27| 2TEe| 2mes 035 44 2Eae
&-Technological Leve 1 27| 257| ZE2 221 | 188 |,

7- Lawvel of Masting Unsxg.Ino. in 801 228~ 2187 | 0g< 238"

Pro. o

B-L=vsl of Adaptation to Unexp. Dus 1 ,2ad| | Z2Z°7| ZBE7| 2347|122 0T

Cate Changes in Pro. Order Plans

B-Pre-invest. Cash Flow 1 271 237 83 0va 125 2Rz

10-Perc. of 3 Years Old or Younger 1 853~ - 102 o7z ZEg-
rmel im Tt Samles . 4

Prod. in Tot. Sales .333 ] .'535 .3

11-Perc. of 3 Years Old or Younger i o 1532 oE0

Prod. in Exis. Prod. Portfolio

12-Parc. of Defscts in Totsl Pro. 1 |-181 180 |04z

Walume

12-Farc of R&D Expenditurs in 1 180

Total Sales

14-Perc. of Incoming Material 2

Cuality Control Pers. in Pro. Workers

18-Perc. Train. Exp. in GrossTot.

Wagse and Salary

™. Correlation is significant at the 0.01 level (2-tailed).
= Corrzlstion is significant at the 0.08 lavel [2-tziled
. Comelation is significant at the 0.1 lavel (2-tail=d).

Table 5.68: Correlation analysis between suppéitionsfactorsand performance indicators (change in the lasta3s)
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5.8.3 T-tests

Correlation analyses are followed by t-tests, whaie applied on factors
obtained from the factor analysis.

Supplier Enowledze Acourmlats

UERTE dge Ae e N | hean | sig.

Employes Satisfaction =400 76 [ 3450 [.0M
= 4,00 4 | 302

Pore. Time of Production ==400| 73 136 | 048

Pracess Change = 4,00

H 107

Perc. of Awve. Total Stocks in == 400 62 3,27 | .0oD
Aonual Sales = 4.00 a0 238

Perc. of Awe Total Mooming —— 400 | &2 | 259 |.007
. . al
M3t Stocks in Aonual Hales = 4,|:||:| 40 2.00

Table 5.69: Significant t-test results for
supplier knowledge accumulatiofactor and
current performance
Companies that rate supplier knowledge accumulagiwestions greater than or
equal to 4 (agree) have significantly better resuitemployee satisfaction, percentage
of average total stocks in annual sales, percerdhgeerage incoming material stocks

in annual sales and average time of productionga®change.

139



Information Sharing M| dean Sig.
Employes Satisfaction == 4,00

] 349 021

=400  |&0 317

Pore. Time of = 4,00 . 238 | 075
Froduction Process ! !
Change <400

56 3,13
Froductivity = 4,00

fats] 284 | 026

=400 |50 34832
Time to Ifarbet == 4,00

fal] 379|007

=400 |57 333
Technolegical Lewvel  »=4,00

55 386 | 072

=400 |52 256
Lewvel of Meeting == 4,00
Unexp.Incr. in Pra. or
Order Plans = &4,00 50 feWat:]
Lewvel of Adaptation ta == 4,00
Unexp. Due Datesin
Fro. Order Flans =400 |50 336

Fre-inwest. Cash Flow == 4,00

fats] 284 |07

fats] 386 |.002

a4 [ 3457 | 013

=400 |55 3.05
Ferz of 3 vears Old or == 4,00
“ounger Prod. in Tot.

a0 3486 |.095

Sales = <,00 sl 3,15
Fere. of 3 ears Old or == 4,00 - P Information Sharing H | Mean | Sig.
“Younger Prod. in Exis. ! ! Lewel of Mesting Unexp. =400 |58 381 | 040
Frod. Partfalio <400 |57 225 Incr.in Fro. or Order Plans Tr. ; 4 pp 50 3 EE
Perz. of Defectsin == 400 - T Lewel of Adaptation to =400 54 3,76 | 045
Taotal Pro. Vaolume ! ! Unexp. Oue Dates Chanoes . 4,00

<400 |sg | =321 in Pro. or Order Plans Trend g1 | 251
Farc. of Pro. Wio == 4,00 51 208 | 032
Invalved in Qual. ! ! Perc. of hcoming Ifat. Chaal. »= 400 | 53 3,23 | D6
Dtirities a0 |52 238 Con. Pers. in Pro. Wferk. Trend < 4,00 | 59 707

Table 5.70: Significant t-test results for Table 5.71: Significant t-test results for
information sharing factor and current information sharindactor and change of firm
performance performance in the last 3 years.

As it shown inTable 5.70, information sharing factor makes a significant
difference in most of the firm performance indicatoWe can conclude that
information sharing is a very important Businesscétblence component for firm
performance. In addition to this, information shgrihas made a significant
improvement on flexibility, on percentage of incoi material quality control
personnel in production workers and on percentdgeaiming expenditure in the last 3
years [able5.71).
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Supplier Quality hBnagement M hean | Sig.

Customer Satisfaction == 4,00 A2 421 |,000
< 4,00 65 3,72
Bmployes Satisfaction *= 400 &2 348 |00 Supplier Quality hBnagement M | Mean | Sig.
<400 66 [ 312 Customer Satisfaction =400 £z | 206 | 072
Productivity »= 4,00 52 3492 |.004 Trend 400 |64 | 261 | 002
_ < <.00 65 | 344 Employes Satizfaction =400 |54 | 3454 | 000
Technological Lewvel = 4,00 52 a8% | 062 Trend <40 |5 | 218 | 098
 m— : ‘TED 55 | 347 Technological Lavel 53 | 242 | 100
wal o eting Unexp.Incr.  »= 4 52 .88 (049 Trend
in Pra. or Order Plans <400 g5 | as7 <400 64 | 260 | D20
- ’ Lewvel of Adap. to U =
Lewel of Adaot. to Unexp. Due = 4,00 52 a8z |05 ve o 3p-to Unexp Due »= 400 | 53 | 279 ) 073
: DateChanaes <00 |6g | zs0 | oog
DOate: Chanaes < 4,00 f5 343 : : :
Pre-inwest. Cash Flow =400 | 48 | 367 |.00z Feimiest, Cash Flow 72300\ 51 ) 247 ) 110
capp |60 | 30z m <400 |60 | 30 | 108
Perc.of Defects in Tot.Pro.  »= 400 | 47 | .74 | 028 Perc. of 3 Years Oldor =400 |47 | 378 | .114
whlume 00 B 290 ‘%_:-unger. Prod.in Tat.5ales cqpp | gy 354 | 129

Table 5.72: Significant t-test results for Table 5.73: Significant t-test results for

supplier quality management factor and supplier quality management factor and

current performance change of firm performance in the last 3
years.

In Table 5.72, t-test results of supplier quality managementdiaare displayed.
This factor makes a significant difference on mahyhe firm performance indicators.
In addition to this, supplier quality managemens hmade a significant affect on
improvement of customer satisfaction, employeestatiion, technological level, level
of adapting to unexpected due date changes in ptioduor order plans, pre-
investment cash flow and percentage of 3 yearanttyounger products in the last 3

years as it is displayed irable 5.73.

5.9 Customer Focus

The relationship between customer focus and gefieraperformance indicators

is described in this section.

5.9.1 Factor Analysis and Reliability Analysis

Factor analysis procedure is performed and therfatructure of customer focus
guestions are summarized in one group which isaep inTable 5.74 together with
the factor loadings.

Reliability analyses are applied after factor asslywhich can be seen Trable

5.75. It is consistent and reliable becausealue is greater than 0.70.
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Questions

Factor

1

Customer
Focus

We have an efficient problem solving process for customer
complaints

We believe that our relations with customers will strengthen in
due time.

We measure customer satisfaction regularly and
systematically

We make use of the complaints to initiate process
improvements

We consider customer expectations, ideas, and suggestions
during our new product and service design processes

Customer requirements are communicated throughout the
organization and every employee is made to understand them

We know our customers' current and future requirements

, 798

764

,760

724

722

,719
,556

Total Variance Explained %52,421

Table 5.74: Factor structure of customer focus

Number
Factor of a Value
Questions
Customer 7 0,805
Focu:

Table 5.75: Results of reliability analysis for mmer focus factor

5.9.2 Correlation Analysis

Correlations between leadership and customer ftamisrs and firm performance
indicators are shown imable 5.76 and Table 5.77. Customer focus factor makes a
significant difference on most of the performaneeicators. It is positively correlated
to customer satisfaction, employee satisfactiochrielogical level, productivity, level
of adaptation to unexpected due date changes uption or order plans, level of
meeting unexpected increases in order or produgian, pre-investment cash flow,
percentage of training expenditure in gross tojevand salary and delivery on time

On the other hand, customer focus factor makesgmifisant difference on
employee satisfaction trend, level of adaptatiorut@xpected due date changes in
production or order plans trend, level of meetingexpected increases in order or

production plan trend, pre-investment cash flomdrepercentage of defects in total

production volume trend.
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2 2 4 5 ] 7 a & 10 11 12 13 14 5
539 209% 45817 132 ,205% | 099 BT | 2675, 335% , 343 131 | 161 | 186 | 173
1 LE0% 851 2417 306% 2287 ,338* (3567 (372 393 ATT | 4237 137 | 268
1 A8 128 4987 428% 3207 400% 476%% 367 229%| 096 | 114 | 088
1 SR 3ETF L Z2E¥ 3007 2087 3TOF 389 232%| 2odF | 135 | 197
1 259% 037 J47 | 060 | 116 | 276¥ -03 | 0¥ |-087 |-036
S-Frodudtivity 1 2237 5T 801 478% 4117 180 | 142 2 0o
T-Tims to Markst 1 ABE 4047 427 3024% 101 195 122 |-006
S-Technaologicel Level 1 488%™ |, 383% 3277 18 J25 | 215% -0
S Level of Mesting Unexp.Incr. in Pro. or 1| FE4* 323 086 | ,212*| 390% 027
Crder Flans
1 | .408%,098 226% | 3107 142
1 [.181 | 063 | 141

13

3-Perc. of Pro. Work Invelved in 1 J75 | 3687
Cuality Activities

14-Delivery on Time 11 117
15-Train. Exp. in GrossTot. Wage and Salary 1

Table 5.76: Correlation analysis between custoweud, leadership factors and performance indicgtonsent)
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1 2 3 4 5 ] 7 a a 10 11 12 13 14
1 30 a3 228 070 087 237 256 271 142 109 - 197 118 RE
1 247 4440 163 230 RES 251 428 66 183 -070 270 ,285
1 et =l BN Sl I S i Ze0 3007 403 ETE" 112 - 178 el B
1 337 il T 3TET 254 Zan® 274 - 172 E2EF | 254T
321 I A0 28T 14T 425 283 - 220" 218 173
1 S3TE SAT0% 350F Z05* 354 211 -, 150 155 Z35E
1 - 28T 2e3* 478" AZTER| L 2age 2eE= 115
1 501 326 294 362 -, 255 2458 235"
1 JdalEs| Zhge ZagTE| - 224 187 17
1 T 337 - 183 055 202
1 B53=) - 102 208" 2=
1 - 063 e N
I-Delivery on Time 1 - 045 : ey
4-Perc. of Train. Exp. in GrossTot. Wage and Sala 1 1873

ticn is significant

Table 5.77: Correlation analysis between custoweud, leadership factors and performance indicgttiange in the last 3 years)

144




5.9.3 T-tests

Customer Focus ] Mean | Sig.
Customer Satisfaction ==4.00] &7 403 016

=400 | 30 | 367

Employee Satizfaction ==400] 89 3,41 (000
=400 | 30 | 2,80
Fore. Time of Pro. == 4001 24 | 3,33 |038

Process Change '

=400 | 30| 3,03
Technological Leweal == 4 00] 87 3,79 | 090

=400 | 30 | 347

Lewel of hzeting Unexp., == 4.00] 87 3,84 |00y
Incr. in Pro. or Order Plan: =400 a0 3,33
Lewvel of Adiptationto Unexp== 4 00 27 | 279 [ooo
DateChanaes ' '
=400 | 30 | 3,07
Pre-invest. Cash Flow == 4 00] 20 3,45 |029 Customer Focus M [Mean | Sig.
=4.00 75 783 Employee Satisfaction == 4 039 3,43 |.018
F‘EFG: of Pro.iwork == 4,00 75 2,88 [oo0g Trend =400 |30 [ 3,10
I, in Qual. Letivities <400 27 507 Level of Adwptatimto == 4 0037 | 3,70 |06
_ ! ! Unexp.Oue Dates =400
Delivery on Time =4 00] 79 404 | 043 Changes !
Trerd 30| 3,43
=400 | 28 | 354 =
Train. Bxp.in GrossTot. == 4 Q0| 79 2,25 |0487 Perc. of Pro.Work == 4 0074 [ 2 42 | 0OG2
Wage and Salary <a00 | 25 182 !_|[1|1;EI|::1 Qual. betrties =400 |27 | 3.07

Table 5.78: Significant t-test results for Table 5.79: Significant t-test results for
customer focus factor and current customer focus factor and change of firm
performance performance in the last 3 years.

The t-test results indicate that customer focugofamakes a significant difference
inmost of the performance indicators as is showmable 5.78. Therefore, customer focus is
an important Business Excellence component forioibig successful performance results. In
addition to this, customer focus has made a sianiti positive difference on the improvement
trends of employee satisfaction, adaptation lewelrtexpected due date changes in production
or order plans and percentage of production workemslved in quality activities in the last 3
years Table 5.79)

5.10 Leadership

5.10.1 Factor Analysis and Reliability Analysis

In order to describe the relationship between destdp factor and general firm

performance indicators factor analysis procedurgagormed and the factor structure of
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leadership questions is concluded in one groupchviben be seen imable 5.80 where the
numbers represent the factor loadings.
After factor analysis reliability analyses are agglfor leadership factor which can be

seen inTable5.81. Itis consistent and reliable becaasealue is greater than 0.70.

Factor

Questions 1
Leadership  Top management executes effective plans and policies for securing

continuous development of communication among the individuals and ,862

among functions within the company

A unity of goals is achieved among the employees in the company ,861

Top management uses team spirit and motivation approaches in an

effective way in order to reach best practices 854

Top management adopts a management style based on interactive

continuous improvement rather than one exercised through momentary 852

The top management of the company has adopted the culture of trust,

active participation and self devotion in seeking business excellence 847

Top management supports continuous change effectively for achieving

the business excellence objective and motivates the employees ,829

accordingly

Top management exerts effort effectively to establish corporate

governance in the company 803

Environmental protection issues are managed by top management in a

proactive manner 766

Total Variance Explained % 69,707
Tabl8®: Factor structure of leadership

Number a
Factor of
. Value
Questions
Leadership 8 0,937

Table 5.81: Results of reliability analysis feadership factor

5.10.2 Correlation Analysis

Leadership factor is a very important factor beeaut is effective on most of the
performance indicators. It is positively correlatéd customer satisfaction, employee
satisfaction, technological level, level of adajmatto unexpected due date changes in
production or order plans, level of meeting unexpedncreases in order or production plan,
pre-investment cash flow, percentage of incomingtens quality control workers in
production workers, percentage of training expemdiin gross total wage and salary, average
time of production process change and time to nagpercentage of defects in production

workers and percentage of workers involved in dqualctivities(Table 5.76).
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On the other hand, leadership factor is positivelgelated to customer satisfaction trend,
employee satisfaction trend, technological levehd; level of adaptation to unexpected due
date changes in production or order plans treng/ lef meeting unexpected increases in order
or production plan trend, percentage of 3 yearsanger products in total sales trend,
percentage of 3 years or younger products in egigtroduct portfolio trend, pre-investment
cash flow trend, percentage of training expendituregross total wage and salary trend,
percentage of workers involved in quality actistieend and time to market tre(ithble 5.77).

5.10.3 T-tests

As it shown inTable 5.82, leadership factor makes a significant differengermst of the

performance indicators and especially leadershgblegn a very important factor for

Leadership MW |Mean | Sig.

Customer Satizfaction =400 | 71 EENT
Trend <400 o 3,61

Employee Satisfaction =400 | 73 3453 |.00oo
Leadership H | hdean | Sig. Trend <400 45 104

Customer Satisfaction =400 |70 | 406 [0 Productivity = 4,00 | 72 30z |07
<400 |46 3,76 Trend < 4,00 g Nl

Employes Satisfaction =400 |72 | 358 | 00D Technological Lewel s=d400 | 72 | 204 |004
<400 )46 | 291 Trend 400 | 44 | 255

Fure. Time of Pro. =400 070 | 340|003 Lewel of Adaptation to Unexp. >= 4,00 | 72 | 2,76 |.006
Process Change <400 |43 3,00 DOue Dates Changes Trend <00 | a4 | 341

Produstivity PEa00 |71 | 389|000 Pre-invest. Cash Flow s=400 |66 | 347|001
<400 |45 336 Trend < 4,00 L2 295

Time to Market =400 fg9 | 371 | 020 Perc. of 3 Years Old or Yoyng, >= 400 | 65 | 220 |.0H
<400 |43 3,20 Prad. in Tot. Sales Trend <400 4z 343

Technological Lewel =007 | 380|002 | |TParc. of 3 Years OMd o Young.>= #.00 | 67 | 340 |04
<400 |45 3,38 Prod. in Exiz. Prod. Portfolio Tr.c 400 4 356

Lewel of heeting Unexp.ner. =400 71 3,89 | 006 Perz. of Defects in =400 [ 52 227 |.o70
in Pro. or Order Plans <400 J45 | 340 Total Pro. “whlume Trend <400 43 | 260

Lewel of Adaptation to Unexp = 4,00 |71 380 | 002 Perc. of Pro. Wiads nvovied  #= 400 | &1 3459|001
Oue Dates Changes 400 45 | 337 in Qual. ActivitiesTrend <400 | 39 | 287

Pre-invest. Cash Flaw =400 163 [ 363 (000 Delivery on Time =400 | 62 [ 275|073
<400 |45 182 Trend < 4,00 40 3,45

Perc. of Pro. Wiark =400 |62 315 | 000 Parc Train. Bxp. in GrossTot. »=4.00 | &2 226|020
Inv.in Qual. Activities c400 fao | 1,02 Miage and Salary Trend o400 | 40 [ e

Table 5.82: Significant t-test results fofable 5.83: Significant t-test results for
leadership factor and current performanceleadership factor and change of firm
performance in the last 3 years.

improvement of the firm performance in the lasteéang according to t-test resultsTiable
5.83.
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6 EFFECTS OF GENERAL FIRM PERFORMANCE INDICATORS ON
FINANCIAL PERFORMANCE

In this chapter, we will analyze the relation beén general performance indicators and
financial performance by utilizing correlation aysb to test the one-to-one relationships and
T-tests. We have computed complex variables frota deluding total sales per employee,
export per employee, added value per employee,rexgmd, total sales trend, added value
trend, added value /total sales and export / sdabds. We didn’'t use absolute values of total
sales, export and added values because firm slzaffeict those values and cause us to obtain

incorrect results.

6.1 Correlation Analysis

In Table 6.1, correlations between financial performance inica and general
performance indicators are displayed. Added val@é® employee has a significant
correlation with time of production process changeoductivity, technological level,
percentage of 3 years or younger products in sabds, percentage of 3 years or younger
products in existing product portfolio, percentagfeR&D expenditure in total sales and
percentage of production workers involved in gyatitcles.

Export in total sales is significantly correlatedime to market, percentage of training
expenditure in total personnel wage and salaryalljinadded value in total sales has
significant correlation with productivity.

According to Table 6.2 total sales trend is significantly correlated to péoyee
satisfaction trend, time to market trend, techniglaiglevel trend, pre-investment cash flow
trend, percentage of 3 years or younger produdistah sales trend, percentage of 3 years or
younger products in existing product portfolio tlepercentage of average total stocks in
annual sales trend, percentage of incoming matstaaks in annual sales trend, percentage
of workers involved in quality activities trend, rpentage of quality control personnel in
production workers trend, percentage of incomingemm quality control personnel in
production workers trend, percentage of trainingeexiture in total personnel wage and

salary trend.
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1 2 3 4 5 =) 7 8 9 10 11 12
i-Added Value per Emploves 1 -15 A3 355 336 - 180 424 | - 402" 290 | - 362 | ,3W -4
Z-Export s Total Safes 1 | a4 |-046 | 080 209 021 | 179 | 05t | gma | 074 | 204
3-Added Valua f Total Sales i 78 1 | ] AB8 i | ik ] 55 | =04 | 48 | OGS
& Time of Ereduction Process Change 1 EEFW R aﬂiﬁt .,D1§ L] .Uﬁ = [H
S-Froductisity 1 Sxam| S5F=] 428 J05 J2F | 42 | N
G- Time to Madet 1 Agst | F2ert| 234 Jaz | ass -1
T-Technologiesl Level 1 J0s 52 oes | 125 i
8-% of 3 Yearmald or vounger Prod. in Tol 1 axae| S -z ]
Salex S0 0st | 516 | ey
W% of 3 ears or Vounger Products in Exis 1 JEE Wi} g8
Prad, Portfalie 138 935 140
10- %ol RED Exp. in Tolal Sales 1 | o722 | 2™
11-% of Prol Wok Irvel. Qual. Activities 1 Sege
2% of T1ain. Exp. in ‘®age and Salaw 1

**_ Correlation is sigrificant ot the 0.01 level (24aisd). * Correlation ie significand at the 0.05 level (2-taded). Correlation is significant ot the 0.1 level (2-taded),
Table 6.1: Correlation analysis between finanicidicators and performance indicators (Current)
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5 ] 7 a g 110 11 12 13 14 15 16 17 18

258 O7s | 307 | 213 241 278 | 285 - 077 331 AT4e 354 33 329 ) 264

JO57 145 126 | 124 218 Mo | 217 - 035 | - 01 53 | 021 242 | 053 ) 2

= 054 075 198 | 083 e | -087 | -020 - 277 | =172 245 |- 122 | - 088 [-145 -1

4-Total Sales per Employes -, 093 27 |- 127 | 0 101 o¥0 | 1028 A58 | - 082 | - 085 | 185 | - 102 125 -1
5-Employes Satisfaction 1 69 33TER| 28| 2Lae 240 | 2V4 -172 | - 102 A28 | 228 42 | 144 | 2847

&-Time of Fro. Frooess Changes 1 avges 124 037 232 028 - 118 071 Jood | 1T 28 | 185 | 057

T-Time to Markst 1 AT 288 284 211 - 150 018 008 | 155 A75 | 175 | 238

8-Technzological Lavel 1 2EIEl LTER| L27 - 285 M7 008 | 288%| 00 [ 188 [ 115
1 TR 23T - 162 081 085 059 Jgo0 | 125 | 282

rYounger Prod. in Total Sales 1 653 - 102 T | - 132 2587 - 028 | 127 | 258

rYounger Frod. in Exis. Prod. Portfolio 1 -088 | - 0128 01 | 272F 045 | 216 | 280

. Pro. Volume 1 084 | -9 |- 048 85 [ 180 | 0&2

2.3 Totsl Stods in Annusl Sales 1 TS5 - 045 085 | 218 | 085

4-%. of Ave Total Incoming Matesrisl Stods in Annual Sales 1 1-,108 258 | 258 | 037
5-%. of Pro. Wesk Involved in Qual. Activity 1 03 | 258 | 453

8-% of Qual. Con. Pers. in Pro. Workers 1 gh2e 204
7-% of Ave. Tot. Incoming Mat. Qual. Con. Pers. in Pro. Worl 1 |, 325"

18-% of Train. Exp. in Wage and Salary 1

**. Correlation iz zignificant at the 0.01 level (2-tailed).

*Caorrelation iz =ignificant at the 0.05 level (2-tailed)

.Carrelation iz =ignificant at the 0.1 level (2-tailed).

Table 6.2: Correlation analysis between financidldators and performance indicators (change ifette3 years)
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6.2 T-tests

After correlation analyses, t-tests are appliedrder to discover the effects of

performance indicators on financial results.

Employee
Satisfaction N Mean Sig_|
Total Sales per  >=4 27 195301,1 ,070
Employee <4 37 | 104446,65
Export per >=4 22 | 57174,1268 ,034
Employee <4

33 | 25143,5329

Table 6.3: Significant t-test results for
employee satisfaction and financial
performance

Employee satisfaction makes a significant positiifeerence on total sales per
employee (p<0, 1) and export per employee (p<0¥&).can conclude that companies
which provide high employee satisfaction gain digantly higher total sales per

employee and higher export per employEab{e 6.3).

Time of Production

Process Change Trend I Mean Sig.
Tatal Sales per
Employee ==4 |24 | 84256,53 |,027

=4 |39 | 1791063

Table 6.4: Significant t-test results for time of
production process change trend in the last 3
years and total sales per employee

According toTable 6.4, increase of time of production process changeendht

3 years provides significantly low total sales pemployee.

Productivity N Mean Sig.
Total Sales per  >=4 | 39 | 185751,9 | ,010
Employee <4 | 25| 7573322
AddedValue  >=4 | 31 | 52322,30 | ,061
per Employee . 4 15 | 19100,06

Table 6.5: Significant t-test results for
productivity and financial performance
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According to the results presentedTiable 6.5, productivity makes a significant
positive difference on total sales per employed(@&1) and added value per employee
(p<0,05). We can conclude that productivity progicggnificantly high total sales per
employee and high added value per employee.

Time to
Market N Mean Sig.
TotalSales  >=4 | 37 | 94637,61 | ,049
per
Employee <4 26 | 213602,6
Export per >=4 34 | 26556,40 | ,057
Employee <4

21 | 56411,89

Table 6.6: Significant t-test results for
time to market and financial performance

As displayed inrable 6.6, time to market makes a significant affect on tgtes
per employee (p<0,05) and export per employee {<@ompanies providing shorter

time to market obtain significantly lower total eslper employee and export per

employee.
Technological Level N Mean Sig.
Total Sales per Employee >=4 45 168057,9 | ,078
<4 18 | 82925,19
Export per Employee >=4 39 | 43945,70 | ,049
<4 16 | 23355,32

Table 6.7: Significant t-test results for techndadady
level and financial performance

According toTable 6.7, technological level has a significant positiveeatfon
total sales per employee (p<0,1) and export perl@map (p<0,05). We can say that
companies, which have high technological level,ehasignificantly high total sales per

employee and high export per employee.

Pre-inwest. Cazh Flow Trend K hean Sin.

Taotal Sales per #=3 |55 | 13945681 o0n

Employss =3 |10 | 4472758

Total Sales Trend =3 |54 2483 | 054
=3 10 LA 4

Tatal Sales per =13 | A3 J1aRg | 093

Ermployes Trend =17 11 0267

Export Trend =3 |4 Jaz24 ) 0M
=3 a - 0337

Table 6.8: Significant t-test results for pre-
investment cash flow trend in the last 3 years and
financial performance
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Companies, which rated their pre-investment chsh 8s<3 (decreased or highly
decreased), have obtained significantly lower tetdés per employee (p<0,01), lower
total sales trend (p<0,1), lower total sales peplegee trend (p<0,1and lower export
trend (p<0,01)n the last 3 yearsT@ble 6.8).

Perc. of 3 Years OId or
Younger Prod. in Tot. SalesTe. | M| Mean | Sid.

Total Sales Trend == 4|38 (2500 (0Z29
=4 (19 [1182
Expart Trand == 4|31 1981 |096
=4 |14 |0264

Table 6.9: Significant t-test results for
percentage of 3 years or younger
products in total sales trend in the last 3
years and financial performance

As is shown irTable 6.9, companies, which rated their percentage of 3 yeldrs
or younger products in total sales>@s(increased or highly increased), have obtained

significantly higher total sales trend (p<0,05¢ dmgher export trend (p<0,1) in the last

3 years.
Farc. of 3 Wears old orvoung.
Frad. in Exis. Prod. Pofolio Trend N hean Sig.
Total Sales Trand = 43 2827 | 0ET
44 18 1092

Table 6.10: Significant t-test results for percgetaf 3
years or younger products in existing product jpdicf
trend in the last 3 years and financial performance

Companies, which rated their percentage of 3 yekltsor younger products in
existing product portfolio as>4 (increased or highly increased), have obtained
significantly higher total sales trend (p<0,1) hve tast 3 year§lable 6.10).

Ferz of Defects
in Total ProWolume [+l hMean | Sig.

Total Sales per == 5 272 2048 | 084
Employee Trend =5 41 1014

Added Walue per =5 17 2818 | 0BG
Employee Trend =5 5 0535

Table 6.11 Significant t-test results for
percentage of defects in total production
volume and financial performance
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According to the results displayedTable 6.11, the percentage of defects in total
production volume makes a significant differencetotal sales per employee trend
(p<0,1), added value per employee trend (p<0,lihceecompanies, which have lower
than 0,1% of defects in total production volumeyehaignificantly higher total sales per

employee trend and higher added value per emploged.

Feroentages of Averags

Totsl Stodss in Annusl Salss I [Mean =ig

Total Sales per Employes ==13 a5 184211 .6 Rujcle
=3 26 | 8728594

Table 6.12: Significant t-test results for percgeteof
average total stocks in annual salesd financial
performanc

According toTable 6.12, the percentage of average total stocks in anralaks
makes a significant difference on total sales papleyee (p<0,05). Companies, which

have higher than 10% of average total stocks iruansales, have significantly lower

total sales per employee.

Percentage of Average Total

Incoming Mat. Stocks in Annual Sales N Mean Sig.

Total Sales per Employee >=3 30 | 195563,3 | ,050
<3 32 | 90949,98

Export per Employee >=3 23 | 53153,27 | ,083

<3 30 | 28017,73

Table 6.13: Significant t-test results for percgetaof
average total average incoming material stocks in
annual sale and financial performan

According to Table 6.13, the percentage of average total average incoming
material stocks in annual sales makes a significiifierence on total sales per
employee (p<0,05) and export per employee (p<®&hce, companies having higher
than 3,5% of average total incoming material staokannual sales have significantly

lower total sales per employee and lower exporepgployee.

Perc. of Guality

Cost in Total Sales I hean Sin.
Added Yalue § == 3 aT 2878 016
Total Zales ! 5 0741

Table 6.14: Significant t-test results for percgeta
of quality cost in total salesand financial
performanc
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According toTable 6.14, the percentage of quality cost in total sales make
significant difference on added value / total sdles0,05) Hence, companies having

higher than 10% of quality cost in total sales hsigaificantly lower added value / total

sales.
Ferc. of Quality
Costin Total Sales Trend [+ Mean Sin.
Total Sales per ==4 14 | 89176,96 |,0488
Employee =4 43 | 165653,2

Table 6.15: Significant t-test results for percgeta
of quality cost in total salesend in the last 3
years and financial performance

Table 6.15 indicates that increase of percentage of qualitst ¢n total sales

causes significantly lower total sales per employee

Perc. of Pro. Work. Inveolved
n Qs Activities N Idean Sig.
Total Sales per Employes == 17 | 254454 7 &8 Perz. of Pro. Whrk
4 22 | 100878.0 Inv.in Qual. fectivities Tr. | N | Mlean | Sig.
Export per Em =z == 15 | 8357910 | 088 Total Sales Trend »=4 |24 | 3266 |,036
<4 27 | 2528140 = 4 36| 1508

forlable 6.17: Significant t-test results for

ifpercentage production workers involved

in quality activities trend in the last 3
years and total sales trend

Table 6.16: Significant t-test results
percentage production workers involved
quality activities and financial performance

The results reported ifable 6.16 imply that the percentage of production workers
involved in quality activities affects significaptexport per employee (p<0,1) and total
sales per employee (p<0,1). It can be concludedcthrapanies, for which the ratio of
production workers involved in quality activities higher than 20%, have significantly
higher export per employee (p<0,1) and higher tsdéds per employee (p<0,1).

On the other hand, companies which have rated #neeptage of production
workers involved in quality activities as4 (increased or highly increased), have

obtained significantly higher total sales trend@®%) in the last 3 yea(3able 6.17)

Delivery on Time N Mean | Sig.
Export/ Total Sales >=5 16 | ,5550 | ,041

<5 35 | ,2859

Table 6.18: Significant t-test results for
delivery on time and financial performance
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According toTable 6.18, percentage of delivery on time has significansipe
affect on export / total sales. Companies thatvdelon time higher than 90%, obtain
significantly higher export / total sales.

Ferc. of Fwomirgs Mat. Chialite
Con. Per=. in Pro. Wan. Trend H Mean | Sig.

Total Sales Trend == g g | 4260 | on

=4 51 | 16588
Table 6.19: Significant t-test results for
percentage of incoming material quality control
personnel in production workers trend in last 3
years and total sales trend

It can be observed fromable 6.19 that companies for which the percentage of
incoming material quality control personnel in puotion workers is>4 (increased or

highly increased), have significantly higher taales trend (p<0,05) in the last 3 years.
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7 RESEARCH MODEL and PATH ANALYSIS

7.1 Research Model

In our research model, we analyze the relationbbipveen Business Excellence
determinants and performance indicators, which \&eehgenerated from literature
(Figure 7,1). The first column in the model consists of det@ants and the second
column includes performance indicator groups. Weel@nstructed these performance
indicator factors by merging 21 performance sulgan the questionnaire form into
factors. We have utilized literature and our firgdirfrom t-tests and correlation analysis
for selecting the similar performance indicatorscihare then merged into one factor.
We didn’'t use factor analysis method for data réducbecause our performance

indicators are too many and various to be redugdddior analysis.
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Business Excellence Determinants

Technology and Innovation Tendency
¢ Innovation Management

+ Technology Management

o Core Manufacturing Technology

Human Resources

Pri Management an ntin .
ocess Managemenit and Continuous Performance Indicator Groups

Improvement . .
 Quality Management Customer Satisfaction
o Process Management and Continuous

Improvement Employee Satisfaction

Manufacturing Structure and Operations
e Operation Structure
e Operation Diversity
o Manufacturing Capabilities Innovative Performance

Planning l Flexibility

Manufacturing Strategy

Productivity

o Manufacturing Quality Pre-investment cash flow
e Manufacturing Cost

o Delivery Reliability Quality

» Manufacturing Flexibility

Gl b Inventory Management

Supplier Relations
e Information Sharing
o Supplier Information Accumulation
e Supplier Quality Management

Leadership

Figure 7.1: Research model

In this chapter, our main objective is to comprehe/hether these performance
indicator groups can be expressed by Business IErcel determinants. For that

purpose, path analyses will be performed in the segtion.

7.2 Path analysis

We applied structural equation modelling (SME) rapgh and conducted path
analyses in order to reveal latent relationshipsvéen determinants of Business

Excellence and firm performance indicators in c@selarch model. Path analysis is a
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useful statistical method to find out and deschiziglen interactions between variables.
It is a type of multiple regression analysis. ldiéidn to being thought of as a form of
multiple regressions focusing on causality, pathlysis can be viewed as a special case
of structural equation modeling.

SEM is a well-developed data analysis method, rpm@ting many traditional
data analysis techniques as special cases. SEMsalksearchers to frame increasingly
precise questions about the phenomena in which dneyinterested. It is stated that
SEM provides researchers with a method for bothmasing structural relationships
among unobservable constructs and assessing thaaewith which those constructs
have been measured. It is also indicated that$beotiSEM entails a mode of thinking
about theory construction, measurement problend,daa analysis that is helpful in
building and testing the theory more precisely (Yget al, 2004).

The results of path analyses are evaluated by dloelrgess of fit indicesy2 /
degree of freedons the minimum discrepancy divided by its degreeBeedom. This
ratio shows the appropriateness of the model tal#te. Wheaton et al. (1977) suggest
that this relative chi-square begins to be readenalhen it is approximately 5 or less.
The comparative fit indexJFI; Bentler, 1990) is employed for checking the sility
of the model. It specifies a very good fit whenued are close to 1. The Bentler-Bonett
(1980) normed fit indexNFI), Bollen’s (1986) relative fit indexRFI) and Bollen’s
(1989) incremental fit indexXKl) show a very good fit, when values are close tohk
Tucker-Lewis coefficientTLI), which is also known as the Bentler-Bonett normed
fit index (NNFI), was investigated by Bentler and Bonett (1980)ha context of
analysis of moment structures. The typical rangeltd lies between 0 and 1, but it is
not limited to that rangerLl value close to 1 means a very good fit. Browne and
Cudeck (1993) specified that a value of about @O8&ss for the Root Mean Square
Error of Approximation RMSEA)would indicate a reasonable error of approximation
Every analyzed model presented in this chapteetiwden those reference values.

Barron and Kenny (1986) explained the mediatingafphenomenon. Mediating
effect exists, when a relation between the varmdaeduced or eliminated because of
a mediator variable in the model. At this pointisinecessary to execute path analysis
after multiple linear regression analysis in orttedescribe the direction of mediating
effects. Hence, several models are constructedemteldd by employing AMOS v 4.0 in

this study.
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As explained earlier, we have six groups of BusinEzcellence determinants;
namely, (i) technology and innovation tendency) (iuman resources, planning,
leadership; (iii) process management and CI, custofocus; (iv) manufacturing
structure and operations; (v) manufacturing stsgteod (vi) supplier relations. We
analysed their effects on the performance itemschvlaire obtained by merging 21
performance sub-items in the questionnaire forra fattors. The resulting factors are
innovative performance, quality, flexibility, prochivity, inventory management,
customer satisfaction, employee satisfaction, pvestment cash flow and a separate
trend factor for each factor cited which are sunipearin Table 7.1. Our performance
indicators data is not appropriate for factor asigly Therefore we didn’t obtain our

factors by factor analysis.

Factors Performance Indicators
Innovative Performance | Time to market

Technological level

Quality Percentage of defects in total production volume
Percentage of quality cost in total sales
Percentage of production workers involved in gyalittivities

Flexibility Level of meeting unexpéad increases in production or order p
Adaptation level to unexpected due date changes

Average time of production process change

Productivity Productivity
Inventory Management | Percentage of average total stocks in annual sales
Customer SatISfaCtlon Customer satisfaction

Percentage of delivery on time
Employee Satisfaction | Employee satisfaction

Percentage of training expenditure in gross totdevand salary

Pre-investment Cash FlowPre-investment cash flow

Table 7.1: Summary of performance indicators

7.2.1 Technology and Innovation Tendency

This group consists of three factors: core marufaxy technology, technology
management and innovation management. For testengftects of these factors to firm
performance, multiple linear regression methodsisdu While simple linear regression
analysis provides information on the direction #mel power of one-to-one relationship,

multiple linear regression analysis helps to find e effects of two or more variables
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over another dependent variable (Hair et al., 20B&gression analysis is conducted
employing SPSS v.13, and then path analyses adi@med.

Several regression models investigating the effettechnology and innovation
tendency factors on firm performance factors anesttacted and analyzed and only
significant results obtained are presentedable 7.2. The p values in the tables show
whether the models are significant or notoa®9% (p<0.01),0=95% (p<0.05) and
a=90% (p<0.1) level. Ris a statistic about the goodness of fit of a rhoatkich is a
measure of how well the dependent variable is apymrated by independent variables.
In other words, Rrepresentshe proportion of the variance of the dependeniatée

accounted for by the independent variables (Bagdg84).

Pre- Pre- Emnol

[+]
Innovative b oductivity |Flexibility |nvestment Jnvestment | Customer | Employee | “HEECVCS
Porformance Cash Flow |Cash Flaw |Satisfaction [Satisfaction Trend
Trand
B 3 | P00 [R'=2582 | Pegon | =, 190pa 000 | =200 (=000 = 160 P00 | 1= ks P04 =, 1 TiPe002 U =008 | P=008 flate jig |pe e
Standart [ P St et P lgpsdan | P Plandart | g [Stand p | Stanclsnt] p o [S2andart R [standart p | Standart B
Beta  |Value Breta Value | pam | VoRE | Bata  fyque | Beta |Vales | Betd | yake | Batas Valye| Ees Valug Eiwta Valus

Quality

Caore Man, ¢ : i
Tachnology | 428 | /000 | 358 1,000 | 367 1000 | 234 |001 | 119|.210| 275 005 | 108 |260 | 142 | 143 275 |.008

I,I';r'::_“'“g? Aag |02 488 | 496 | 06 [346) 141 | 200|250 |03 | 048|682 | 242 |038 | 003 | &1 | D45 |.708

Innavatl
Mmgm | 087 |507 | 093 | 379 | 038 |772| 140 |206|141 |208 | 000 |go7 | 063 |57 | 235 |41 | 050 |67

Table 7.2 Regression models of the effects of iatiom and technology tendency factors
on firm performance indicators
I nnovative performance model is statistically very significant (p<0,01) and 8%,
of innovative performance variability is accountied by innovation and technology
management factors {R0,304). However, when the technology and innowatio
tendency factors are analyzed using multiple limegression, only core manufacturing
technology $=0,428; p=0,00) makes a significant differenceromiative performance.
Shortly, although the regression model is significanultiple linear regression analysis
displays only dominant factors’ effects over inntbv@ performance, which is called
mediating effect. Therefore, a path analysis mémteinnovative performance is formed
by AMOS v 4.0 in order to find out and described&d interactions between variables.
Path analysis of innovative performance model ispldiyed inFigure 7.2. Here,
technology management and core manufacturing téogyndactors have a direct effect
on innovative performance; technology managemertofa also supports core
manufacturing technology factor, i.e. it has also iadirect effect on innovative

performance, which passes through core manufagtteichnology factor. On the other
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hand, innovation management factor’'s effect on wative performance is realized
through technology management factor and hencasitahn indirect effect on innovative

performance.

Innovation

Mgmt
.61
31 37

Inng\éarltive 21 Technology
: - Mgmt
44 A1
A7
Core Man.
Technology

Figure 7.2: Path analysis of technology and innowaiendency factors and
innovative performance

Productivity model is statistically very significant (p<0,01) and 2% of
productivity variability is accounted for by inndi@ and technology management
factors (R=0,252). However, when the technology and innovatemdency factors are
analyzed using multiple linear regression, onlyecoranufacturing technology factor
(p=0,358; p=0,00) makes a significant difference ordpctivity. For a deeper analysis
path analysis is performed, result of which is shawFigure 7.3.

Path analysis results indicate that technology mpament and core manufacturing
technology factors have a direct effect on proditgti Technology management has
also an indirect effect on productivity via core matacturing technology. Innovation
management, on the other hand, supports technohagagement, therefore it also has

an indirect effect on productivity.

Innovation

Mgmt
\ 61
37
55 Technology
,25‘/ Mgmt
Productivity
41
37
A7
Core Man.
Technology

Figure 7.3: Path analysis of technology and innowvatendency and productivity
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Flexibility model is statistically very significant (p<0,01) and 1986 flexibility
variability is accounted for by innovation and teology management factors
(R>=0,190). However, when the technology and innovattendency factors are
analyzed using multiple linear regression, only ecananufacturing technology
(p=0.367; p=0,00) makes a significant difference lemibility. In order to analyze the

hidden interactions, path analysis is performed.
37

Technology
18 Mgmt
Flexibility N
Innovation
41 Mgmt
42

A7
Core Man.
Technology

Figure 7.4: Path analysis of technology and innowaiendency and flexibility

Figure 7.4. indicates that core manufacturing technologydiabis a direct effect
on flexibility. On the other hand, innovation maeawent factor affects technology
management factor and technology management fadtects core manufacturing
technology factor. Hence, they have indirect effext flexibility.

Pre-investment cash flow model is statistically very significant (p<0.01) and 23%
of pre-investment cash flow variability is accouhfer by innovation and technology
management factors {R0,230). However, when the technology and innowatio
tendency factors are analyzed using multiple limegression, only core manufacturing
technology §=0,234; p=0,001) makes a significant differencepog-investment cash
flow. In order to explore the relations deeply,pahalysis is performed.

Innovation
Magmt

61
21

Cash Flow 37

Technology
Mgmt

35
A1
A7

Core Man.
Technology
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Figure 7.5: Path analysis of technology and innowaiendency and cash flow

According to Figure 7.5, core manufacturing technology and innovation
management factors have direct effect on pre-invest cash flow. Innovation
management also has an effect on technology mareaderand technology
management’s effect on cash flow comes through mameufacturing technology.

Pre-investment cash flow trend model is statistically very significant (p<0.01)
and 16,9% of pre-investment cash flow trend valitgtis accounted for by innovation
and technology management factors<®169). However, when the technology and
innovation tendency factors are analyzed using ipleltlinear regression, only
technology managemenp=0,250; p=0,031) makes a significant difference pwa-
investment cash flow trend. Regression analysisliswed by path analysis, the result
of which is given inFigure 7.6. Here, technology management factor is the onlyofact
that has direct effect on pre-investment cash ti@ud. Innovation management factor
affects indirectly the cash flow trend via techmgylananagement factor, which also
supports core manufacturing technology factor boite cmanufacturing technology

factor does not exercise a significant differencge-investment cash flow.

Innovation

Magmt
.61
14 37
Cash Flow ’
Trend ja—"—— Teghnology
41
A7
Core Man.
Technology

Figure 7.6: Path analysis of technology and inniowaiendency and cash flow
trend
Customer satisfaction model is statistically significant (p<0,05) and 8,8% of

customer satisfaction variability is accounted foy innovation and technology
management factors {R0,088). However, when the technology and innowatio
tendency factors are analyzed using multiple limegression, only core manufacturing
technology $=0,275; p=0,005) makes a significant differencecostomer satisfaction.
Regression analysis is followed by path analysisicivis given inFigure 7.7. Here,
innovation management supports technology manageamehtechnology management
affects core manufacturing technology. Core manufaxg technology factor, on the
other hand, is the only factor that has a direfdcefon customer satisfaction. We can

164



conclude that core manufacturing technology fatothe most important factor for

customer satisfaction in this case.

37

Technology
.09 Mgmt
Customer 61
Satisfaction .
Innovation
41 Mgmt
30
A7

Core Man.
Technology

Figure 7.7: Path analysis of technology and innowaiendency factors and
customer satisfaction
Employee satisfaction mode is statistically very significant (p<0,01) and 1%
of employee satisfaction variability is accounted by innovation and technology
management factors {80,117). However, when the technology and innowatio
tendency factors are analyzed using multiple lineagression, only technology
management pE0,242; p=0,038) makes a significant difference employee
satisfaction. In the next step, path analysis rfop@ed, which is displayed iRigure
7.8. According to path analysis, innovation managemeattol affects core
manufacturing technology and technology manageifiaetdrs. Hence, it does not have
a direct effect on employee satisfaction. Similatpre manufacturing technology
factor affects employee satisfaction indirectly t8ahnology management factor, which
has a direct effect. We can say that technology agement factor constitutes an

important factor for employee satisfaction.
42

39 Technology

Employee 00
Satisfaction )
Innovation
24 MG
33
1
Core Man.
Technology

Figure 7.8: Path analysis of technology and innowaendency and employee
satisfaction
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Employee satisfaction trend model is statistically very significant (p<0,01) and
9,8% of employee satisfaction trend variabilityascounted for by innovation and
technology management factors 4R,098). However, when the technology and
innovation tendency factors are analyzed using ipleltlinear regression, only
innovation management£0,241; p=0,035) makes a significant differenceeorployee
satisfaction trend. In the following step, path Igsia is performed to discover hidden
relations, which is displayed in Figure 7.9. Heaezhnology management factor has an
indirect effect on employee satisfaction trend thzdsses through innovation
management, which has a significant direct effettemployee satisfaction trend.
However, core manufacturing technology factor doetssignificantly affect employee

satisfaction trend.
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Figure 7.9: Path analysis of technology and innowaendency factors and
employee satisfaction trend

Quality model is statistically very significant (p<0,01) and 1% of quality
variability is accounted for by innovation and teology management factors
(R°=0,101). However, when the technology and innovattendency factors are
analyzed using multiple linear regression, only ecananufacturing technology
(B=0,275; p=0,006) makes a significant differencegoality. In the following step, path
analysis is performed to discover hidden relativhéch are displayed ifigure 7.10.
According to path analysis results, innovation nggmaent supports technology
management; technology management affects corefawnung technology and core
manufacturing technology is the only factor thas badirect effect on quality. We can
conclude that core manufacturing technology istiost important factor for quality.
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Figure 7.10: Path analysis of technology and intiomaendency factors and
quality

7.2.2 Quality Management, Process Management and Continus Improvement,
and Customer Focus

This group includes three factors; namely, qualihanagement, process
management and Cl, and customer focus. In ordanatyze effects of these factors to
firm performance, multiple linear regression methedused. Significant regression
models that investigate the effects of quality ng@maent, process management and Cl

and customer focus on firm performance are predenf€able 7.3.

Innovative | proquctivity | Flexibility | Flexibility .
Performance ty ty Trend Quality

R’=,085 | P=,018 [R*=094 | P=,011 | R’=162|p=ggo| R’=,138 |P=,001] R*=072| P=,043

Standart | P |standart| P |Standart| P |Standart] p koo | P
Beta (Value Beta Value| geta |Value| Beta |yajye | Bota Value

Quality
Management 223 | 068 | ,138 |,248 | 127 | 270 | ,199 |.087 | ,114 |,370
Process Mgmt.
and Continuous| ,098 | 438 | 171 | 174 | 174 | 153 | -043 |,723| ,168 | ,202
Improvement

Customer
Focus -009 (935 |.,040 |,718 | ,176 |,102| ,263 |o16| 016 | .89

Table 7.3 Regression model of the effects of quatiinagement, process management
and CI and customer focus factors on firm perforoeandicators

Innovative performance mode is statistically significant (p<0,05) and 8,5% of
innovative performance variability is accounted by process management and ClI,
customer focus factors {R0,085). However, when the quality management, gs®c
management and Cl and customer focus factors aabzaa using multiple linear
regression, only quality managemept@,223; p=,068) makes a significant difference
on innovative performance. For a deeper analysislafions path analysis is performed,

results of which are shown Figure 7.11. Here, quality management has a direct effect
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on innovative performance. Customer focus, progesmagement and Cl support
quality managementAlso, process management and Cl has an indireeictefin

innovative performance through quality management.
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Figure 7.11: Path analysis of process managemenChrcustomer focus factors
and innovative performance

Productivity model is statistically significant (p<0,05) and 9,4% mductivity
variability is accounted for by process managenamd Cl, customer focus factors
(R?=0,094). However, when the factors are analyzedgusiultiple linear regressions,
none of them has significant effect on productivlty order to reveal hidden relations,
path analysis is performed, results of which arewshin Figure 7.12. Here, process
management and Cl has a direct effect on prodixtiGustomer focus and quality
management support process management and Clprstocus also supports quality
management.
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Figure 7.12: Path analysis of process managemenChrcustomer focus factors
and productivity

Flexibility model is statistically very significant (p<0,01) and 2% of flexibility
variability is accounted for by process managenagt Cl, and customer focus factors
(R?=0,162). However, when the quality management, gs®enanagement and Cl and

customer focus factors are analyzed using multipkar regressions, none of them has
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significant effect on flexibility. In order to dieger hidden interactions, path analysis is
performed, results of which are showrFigure 7.13
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Figure 7.13: Path analysis of process managementhrcustomer focus factors

and flexibility

Here, flexibility is affected by customer focusppess management and CI factors
directly. On the other hand, quality managementofasupports both customer focus
and process management and CI directly.

Flexibility trend model is statistically very significant (p<0,01) and 8% of
flexibility trend variability is accounted for byrgcess management and CI, and
customer focus factors tR0,138). However, when factors are analyzed usintjiphe
linear regressions, quality managemeffit=0,199; p=,087) and customer focus
(p=0,263; p=,016) have significant positive effect fhexibility trend. In order to
discover hidden interactions path analysis is paréal, results of which are shown in
Figure 7.14. Here, customer focus is the only factor with a cireffect on flexibility
trend. Other factors have indirect effect on fldikyptrend through customer focus.
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Figure 7.14: Path analysis of process managementhrcustomer focus factors
and flexibility trend

Quality model is statistically significant (p<0.05) and 7,2%cpfality variability is
accounted for by process management and Cl, aridnses focus factors R0,072).

However, when the factors are analyzed in the pialtinear regressions, none of them

169



has significant effect on quality. In the followirsgep, path analysis is performed to
discover hidden relations, results of which arewsha in Figure 7.15. Here, process
management and Cl makes a significant differenceuality but customer focus and

quality management have an indirect effect on twalealized through process
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Focus

management and Cl factor.
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Figure 7.15: Path analysis of process managemenChrcustomer focus factors
and employee quality
The continuation of the regression models of thecgd of quality management,

process management and Cl and customer focus gamtoiirm performance indicators

is given in Table 7.4.

Fre-
Pre- | eetment | Customer | Employee | Employee
nvestment Satisfaction| Satisfaction | Satisfaction
Cash Flow Cash Flow Trond
Trend
darl P |Stndart] p  |Stardart | P [Standan B |Etndat | P
Beta |Walup | Beta |abue | Bota Valys| Bota Vakue| Betz | vaiue
100|422 | 08O |472 | 053 [651 | 306 |.0o7 | 247 | 05T
and Continuous| 095 (449 [ 120 [352 | 211 |0B8 | p3a | 738 | - 056 | g5q
Improvemen
Customer
‘Fm:us 236|040 | 159 (163 [ 103|341 | 180 | 120 | 135 | 237

Table 7.4 Regression model of the effects of quatihtnagement, process management
and Cl and customer focus factors on firm perforceandicators
Pre-investment cash flow modd is statistically very significant (p<0,01) and
13,9% of cash flow variability is accounted for pyocess management and CI, and
customer focus factors {R0,139). However, when the quality management, gg®c
management and Cl and customer focus factors aab/zaa using multiple linear
regression, only customer focu$=0,236; p=,040) makes a significant difference on

pre-investment cash flow. In order to explore te&tions deeply, path analysis is
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performed, results of which are showrHigure 7.16. Customer focus is the only factor
that makes a significant difference on pre-invesineash flow but quality management
and process management and Cl have indirect affegire-investment cash flow via

customer focus.
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Figure 7.16: Path analysis of process managementhrcustomer focus, quality
management factors, and pre-investment cash flow

Pre-investment cash flow trend model is statistically very significant (p<0,05)
and 9,8% of pre-investment cash flow trend varigbis accounted for by process
management and Cl, and customer focus factdrsO(B98). However, when the factors
are analyzed using multiple linear regressions,enoh them makes a significant
difference on pre-investment cash flow trend. Regjom analysis is followed by path
analysis, results of which are givenkigure 7.17. Similar to pre-investment cash flow
model in Figure 7.16, customer focus makes a saamif difference on pre-investment
cash flow trend but quality management, processagement and Cl have indirect
effect on pre-investment cash flow trend.
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Figure 7.17: Path analysis of process managementhrcustomer focus quality
management factors, and cash flow trend

Customer satisfaction model is statistically significant (p<0,01) and 10,1% of
innovative customer satisfaction is accounted fgr gfrocess management and

continuous, and customer focus factors’=R101). However, when the process
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management and Cl and customer factors are analysed multiple linear regression,
only process management and @+@,211; p=,088) makes a significant difference on
customer satisfaction. Regression analysis isv@bhby path analysis, results of which
are presented iRigure 7.18. According to path analysis results, customer satiin is
directly affected by process management and ClliQuaanagement and customer
focus make a significant difference on process mament and Cl and hence, an

indirect effect on customer satisfaction.

46
Process Mgmt

,DQAy & Cont Improv.
Customer 48
atisfaction Quality

Management

50

25

Customer
Focus

Figure 7.18: Path analysis of process managementircustomer focus, quality
management factors and customer satisfaction

Employee satisfaction model is statistically significant (p<0,01) and 19% of
employee satisfaction variability is accounted lbgrprocess management and CI, and
customer focus factors {R0,190). However, when the factors are analyzedgusi
multiple linear regression, only quality managemépt0,305; p=,007) makes a
significant difference on employee satisfaction. the next step, path analysis is
performed, results of which are displayedrigure 7.19. Both quality management and
customer focus have a significant effect on empm@ogatisfaction. Process management
and CIl supports them. Customer focus also has dimeat effect on employee

satisfaction through quality management.
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Figure 7.19: Path analysis of process managementircustomer focus, quality
management factors and employee satisfaction
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Employee satisfaction trend model is statistically very significant (p<0.01) and
8,9% of employee satisfaction trend variabilitaccounted for by process management
and CI, and customer focus factor$£®,089). However, when the factors are analyzed
using multiple linear regression, only quality mgement §=0,247; p=,037) makes a
significant difference on employee satisfactionndte In the following step, path
analysis is performed to discover hidden relatioesults of which are displayed in
Figure 7.20. Quality management makes a significant differeroe employee
satisfaction trend. Both process management and@uStomer focus supports quality

management.
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Figure 7.20: Path analysis of process managementhrcustomer focus factors
and employee satisfaction trend

7.2.3 Human Resources, Planning, and Leadership

The factors human resources, planning and leaigeash considered jointly to
explore their effects on firm performance. In ortteanalyze effects of these factors on
firm performance, multiple linear regression methedused. Significant regression
models are presented Trable 7.4 andTable 7.5.

Pre-
Innovative ivi . Pre- investment
Productivit .
Performance Y| Quality |investment| cash Flow
Cash Flow Trend
R?=,170 | P=,000 |R>=177|P=,000 | R’=,117p= 004 R’=240| p= 9og R’=,241|P=,000
Standart| P Stand P |stand P [ p
Beta |Value tg:t: " Value tg';t: " Value Stg:;i:r Value Stg';?:rt Vaile_
Human 211 | 184 | 178 |,637 | ,066 [,700 | ,513 [,002| 413 | 009
Resources
Planning ,198 | 116 | ,144 | ,011 | ,040 |,765]| -,097 (444 _274 | 029
Leadership ,045 |,738 | ,159 |,630 | ,261 [,069| ,054 |689| 274 |,037

Table 7.5 Regression models of effects of humaouregs, planning, and leadership
factors on firm performance indicators
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Innovative performance mode is statistically significant (p<0,01) and 17% of
innovative performance variability is accounted lbigrhuman resources, planning, and
leadership factors @&0,170). However, when the factors are analyzedgusiultiple
linear regressions, none of them has significaieicebn innovative performance. For a
deeper research of relations, path analysis iopedd, results of which are shown in
Figure 7.21. In this case, human resources has a direct effectinoovative
performance. Planning factor has an indirect eff@ctinnovative performance via

human resources. Leadership factor supports battahuesources and planning.
32
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Figure 7.21: Path analysis of human resourcesnpignand leadership factors
and innovative performance

Productivity model is statistically significant (p<0,01) and 17,7%pybductivity
variability is accounted for by human resourcesnping, and leadership factors
(R°=0,177). However, when the factors are analyzedgusiultiple linear regressions,
only planning §=0,144; p=,011) makes a significant difference @adpctivity. In
order to reveal hidden relations, path analysigeidormed, results of which are shown
in Figure 7.22. According to path analysis, leadership factor c@ffdhuman resources
factor; human resources factor affects planningpfaand finally planning factor has a
direct effect on productivity. We can conclude thmathis model planning factor is the
most important factor for productivity.
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Figure 7.22: Path analysis of human resourcesnpignand leadership factors
and productivity

Quality model is statistically very significant (p<0,01) and 1% of quality
variability is accounted for by human resourcesnping, and leadership factors
(R=0,117). However, when the human resources, plgnaimd leadership factors are
analyzed in the multiple linear regressions, nohé¢hem has s significant effect on
quality. In order to discover hidden interactiorethpanalysis is performed which is
shown inFigure 7.23. According to analysis, planning affects human reses; human
resources affect leadership and it has a direetetin quality. Here, we can summarize
that leadership is the most effective factor foalgu
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Figure 7.23: Path analysis of human resourcesnpignand leadership factors
and quality

Pre-investment cash flow model is statistically very significant (p<0,01) and 24%
of pre-investment cash flow variability is accaeshfor by human resources, planning,
and leadership factors t80,240). However, when the factors are analyzeshgusi
multiple linear regression, only human resour@e€(513; p=,002) makes a significant
difference on pre-investment cash flow because ediating effect. In order to explore
the relations deeply, path analysis is performedults of which are shown figure

7.24. Human resources factor is the most importanbfadt has a direct effect on cash
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flow. Planning factor supports human resourcesddeship supports both human

resources and planning factors.
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Figure 7.24: Path analysis of human resourcesnpignand leadership factors
and pre-investment cash flow
Pre-investment cash flow trend model is statistically very significant (p<0,01)
and 24,1% of pre-investment cash flow trend valitghis accounted for by human
resources, planning, and leadership factors&=@R241). However, when factors are
analyzed using multiple linear regressions, humasources =0,413; p=,009),
planning = - 0,274; p=,029) and leadershjp=0,274; p=,037) have significant effect
on pre-investment cash flow trend. Regression amalg followed by path analysis,
results of which are given ifrigure 7.25. Here, planning factor affects human
resources; human resources affect leadership drag ia direct effect on pre-investment
cash flow trend. We can say that leadership fasttine most important factor for cash

flow trend.
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Figure 7.25: Path analysis of human resourcesnpignand leadership factors
and pre-investment cash flow trend
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I Customer Employee
Flexibility | Flexibility | Customer igqsiscaction| Employee| o c ction
Trend Satisfaction| t..,q |Satisfactior Trend
R’=,285|P=,000 [R*=,087 [P=,016 | R2=,095|P=,009|R’=,068 P=,048|R*=,272]P=,000R*=,2 15| P=,000
Standart PVaIueSta"dart P |Standart P [Standart p |Standar|{ P |Standart] P
Beta Beta | Value| Beta | value| Beta |yaye | Beta [Value| Beta | Value
Human
Resources 380 |,010 |,300 {068 | ,195 |227 |,140 [,100 | 321 | 028 245 | ,103
Planning 118 | ,312 [-,054 [675 | 160 |213 [,112 [,046| 010 | 934 -,205| 088
Leadership 079 |[,523 |,042 (763 |-029 830,123 |,394| 228 | 064 ,366 | ,005

Table 7.6 Regression models of effects of humapuregs, planning, and leadership
factors on firm performance indicators

A second set of regression models of effects of drumesources, planning, and

leadership factors on firm performance indicatoesgiven inTable 7.6.

Flexibility model is statistically very significant (p<0,01) and 2& of flexibility

variability is accounted for by human resourcesanping, and leadership factors

(R°=0,285). However, when the factors are analyzedgusiultiple linear regressions,

human resource$£0,380; p=,010) has a significant effect on fiebtly. In order to

discover hidden interactions path analysis is paréal, results of which are shown in

Figure 7.26. Here, human resources factor is the most efkedactor for flexibility.

Planning supports human resources; leadership taffecth human resources and

planning factors so they don'’t affect flexibilityreictly.

Flexibility
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Figure 7.26: Path analysis of human resourcesnpignand leadership factors
and flexibility

Flexibility trend model is statistically significant (p<0,05) and 8,7% téxibility

trend variability is accounted for by human resesrglanning, and leadership factors

(R°=0,087). However, when factors are analyzed usindtipte linear regressions,
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human resource$£0,300; p=,068) have significant effect on flexiyiltrend. In order

to discover hidden interactions path analysis rfopeed, results of which are shown in
Figure 7.27. Similar to flexibility model, human resources factor is thesmeffective
factor for flexibility trend. Leadership and plangifactors support human resources so

they don’t affect flexibility trend directly.
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Figure 7.27: Path analysis of human resourcesnplgnand leadership factors
and flexibility trend
Customer satisfaction model is statistically very significant (p<0,01) and %5of
customer satisfaction variability is accounted lbigr human resources, planning, and
leadership factors @R0,095). However, when human resources, plannind an
leadership factors are analyzed using multiplealineegressions, none of them has
significant effect on customer satisfaction. Regj@s analysis is followed by path
analysis, results of which are presentedrigure 7.28. Human resources is the most
effective factor for customer satisfaction. Leatlgrsand planning factors support

human resources factor so they don't affect cust@atesfaction directly.
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Figure 7.28: Path analysis of human resourcesnpignand leadership factors
and customer satisfaction
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Customer satisfaction trend model is statistically significant (p<0,05) and 6,8% of
customer satisfaction variability is accounted lbigr human resources, planning, and
leadership factors @&0,068). However, when the factors are analyzedgusiultiple
linear regressions, only plannin§=0,112; p=,046) makes a significant difference on
customer satisfaction trend. In the following steath analysis is performed to discover
hidden relations, results of which are displayeé&igure 7.29. Human resources is the
most effective factor for customer satisfactionntte Leadership affects customer
satisfaction trend via human resources and planriftgnning also affects customer

satisfaction trend
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Figure 7.29: Path analysis of human resourcesnpignand leadership factors
and customer satisfaction trend

Employee satisfaction model is statistically very significant (p<0.01) and 2%
of employee satisfaction variability is accountedby human resources, planning, and
leadership factors (R0,272). However, when the factors are analyzethénmultiple
linear regression, human resourdés(,321; p=,028) and leadershjp=0,228; p=,064)
have significant positive effect on employee satigbn. In the next step, path analysis
is performed, results of which are displayedFigure 7.30. Leadership and human
resources are the most important factors for eng@asatisfaction. Planning does not
have a direct effect on employee satisfaction ppsuts human resources. Human
resources both effect leadership and employedaation.
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Figure 7.30: Path analysis of human resourcesnpignand leadership factors
and employee satisfaction

Employee satisfaction trend model is statistically very significant (p<0,01) and
21,5% of employee satisfaction trend variabilgyaccounted for by human resources,
planning, and leadership factors’R,215). However, when the factors are analyzed in
the multiple linear regression, planning=(-0,205; p=,088) and leadership=0,366;
p=,005) have significant effect on employee satisbn trend. In the following step,
path analysis is performed to discover hidden igglat results of which are displayed in
Figure 7.31. Here, leadership factor is the most importanttdiador employee
satisfaction trend. Planning factor does not hade&ext affect on employee satisfaction

trend. It supports human resources and human e=oaffect leadership.
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Figure 7.31 Path analysis of human resources, pignand leadership factors and
employee satisfaction trend

7.2.4 Quality Management, Planning, and Leadership

Here, we have selected quality management, plaramogleadership factors for
checkinginventory management model. This model is statistically significant (p<0,05)
and 8,4% of inventory management variability isamted for by quality management,
planning, and leadership factors’ variability’&R,084). However, when the factors are

analyzed in the multiple linear regression, onlglgy managemeng -0,374; p=,007)
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and planning = 0,279; p=,045) have effect on inventory managen(iable 7.7) In

the following step, path analysis is performed tscadver hidden relations which is
displayed inFigure 7.32. According to path analysis, quality management aas
negative effect on inventory management. This imlatmay be interpreted that
producing more qualified products causes high le¥eitocks in the firm. On the other
hand, planning makes a significant positive diffee on inventory management.

Additionally, leadership supports both quality mg@ment and planning in a positive

way.
32
] 5 Quality
Inventory 06 / Management
Management 57
R*=,084 [P=,034 etAry Mgt
Swnaart |-y Leadership
Heta P Walue y46
Quality
Management | 374 | 007 30 31
Leadership 123 | 356 .
Planning 270|045 P|anning

Table 7.7: Regression analysic Figure 7.32: Path analysis of
of inventory management inventory management model
model

7.2.5 Manufacturing Structure and Operations

This group consists of three factors namely opmrattructure, operation
diversity and manufacturing capabilities. For tagtihe effects of these factors on firm

performance, multiple linear regression methodsesduwvhich is presented Trable 7.8.

Pre-
. Pre- . Customer | Employee | Employee
Innovative i ; S| investment . . . .
Productivity| Qualit i i
Performance y Y | Flexibility 12::?23:: Cash Flow Satisfaction| Satisfaction Sat.lriia:élon
Trend

R'=,170 | P=,000 | R*=166 | P=,000 | R’=,070 [p=,048 R'=,132|P=,001]R*=,097|p= 013 R'=,120| P=,003 R’=,100 [P=,008|R’=,117 | P=,002| R'=092 | P=,011

Standart| P |standart| P |standart| P [Standart{ p [Standarf P |[Standarf p [Standart [ P [Standart p |Standart | P
Beta |Value | peta | Value| geta |Value| Beta |yaue | Beta [Value | Beta |vaiue| Beta | Value| Beta | value| Beta |Value

Operation
Diversity 023 | 814 | 070 |,473 | -211(,048 | ,046 |,645| 1173(,108| 088 |410|.193 |057 |-151 | 132 | -145 164
Operation 268 | ,014 | ,294,007 | 012 |920( 241 |,031| 150 |,206 | ,165 (154 | 1105 [345 | 215 |,052 | 146 | 194
Structure

g:::;:f:;""g 79 |18 | 113 [ ,323 | 286 |,023| 136 |,246[,061 [628|,163 |186 | ,288 |015| 216 | 064 | 241 | 044

Table 7.8: Regression models of effects of manufaxy structure and operations
factors on firm performance indicators

I nnovative performance model is statistically very significant (p<0,01) and 17%

of innovative performance variability is accounfed by manufacturing structure and
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operations factors (R0,170). However, when the factors are analyzeagushe

multiple linear regressions, only operation stroet3= 0,268; p=,014) has significant
effect on innovative performance. For a deeperarebeof relations, path analysis is
performed, results of which are shownFigure 7.33. Here, operation structure is the
most important factor for innovative performanceperation diversity supports

manufacturing capabilities; manufacturing capabsitsupports operation structure.
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Figure 7.33: Path analysis of manufacturing stmeéctuind operations factors and
innovative performance

Productivity model is statistically very significant (p<0,01) and 6% of
productivity variability is accounted for by manafaring structure and operations
factors (R=0,166). However, when the factors are analyzedgushultiple linear
regressions, only operation structupe@,294; p=,007) makes a significant difference
on productivity. In order to reveal hidden relagppath analysis is performed, results
of which are shown ifrigure 7.34. In this model, operation structure is the vitdtbr
for productivity, operation diversity supports méamiuring capabilities; manufacturing
capabilities supports operation structure.
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Figure 7.34: Path analysis of manufacturing stméctuind operations factors and
productivity

Quality model is statistically significant (p<0,05) and 7% ofadjty variability is

accounted for by manufacturing structure and ojmerstfactors (R=0,070). However,
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when the manufacturing structure and operationtoifacare analyzed using multiple
linear regressions, operation diversit$={0,211; p=,048) and manufacturing
capabilities = 0,286; p=,023) has significant effect on quality.order to discover
hidden interactions path analysis is performed ltexaf which are shown ifrigure
7.35. Unsurprisingly, operation diversity has a negateffect on quality because
focusing on producing high number of different protd affects quality in a negative
way; it is better to focus on core manufacturinghtelogy for the firm. On the other
hand, manufacturing capabilities makes a signifigasitive difference on both quality
and operation diversity and additionally operatgiructure’s effect on quality comes
through manufacturing capabilities.
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Figure 7.35: Path analysis of manufacturing stmgctund operations factors and
quality
Flexibility model is statistically very significant (p<0,01) and 2%, of flexibility

variability is accounted for by manufacturing stiwe and operations factors
(R?=0,132). However, when manufacturing structure amkrations factors are
analyzed using multiple linear regression, onlyrapen structure{= 0,241; p=,031)
has significant effect on flexibility. In order tmvestigate the relations in a more
detailed way, path analysis is performed Accordm&igure 7.36, operation structure
is the most important factor for flexibility; maradturing capabilities supports

operation structure and finally operation diversitiects manufacturing capabilities.
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Figure 7.36: Path analysis of manufacturing stmgctund operations factors and
flexibility

Pre-investment cash flow model is statistically significant (p<0,05) and 9,7% of
pre-investment cash flow variability is accounted by manufacturing structure and
operations factors R0,097). However, when the factors are analyzedgusiultiple
linear regressions, none of them has significafécefon pre-investment cash flow
because of mediating effect. In order to explor rblations deeply, path analysis is
performed. InFigure 7.37, operation diversity has a direct effect on pneestment
cash flow; manufacturing capabilities supports apen diversity and operation

structure supports manufacturing capabilities.
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Figure 7.37: Path analysis of manufacturing stméctuind operations factors and
pre-investment cash flow

Pre-investment cash flow trend model is statistically very significant (p<0,01)
and 12% of pre-investment cash flow trend varigbilis accounted for by
manufacturing structure and operations factors’=QR20). However, when
manufacturing structure and operations factors aralyzed using multiple linear
regressions, none of them has significant effectpminvestment cash flow trend.
Regression analysis is followed by path analysms.Figure 7.38, manufacturing

capabilities is the most important factor for clislwv trend; operation structure supports
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manufacturing capabilities. Operation diversity effective on both manufacturing

capabilities and operation structure.
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Figure 7.38: Path analysis of manufacturing stméctuind operations factors and
pre-investment cash flow trend

Customer satisfaction model is statistically very significant (p<0,01) and 1@
customer satisfaction variability is accounted fmoy manufacturing structure and
operations factors #R0,100). However, when the factors are analyzedgusiultiple
linear regression, only operation diversity={0,193; p=,057) and manufacturing
capabilities =0,288; p=,015) has significant effect on custorsatisfaction. In the
following step, path analysis is performed to disgorelations. InFigure 7.39,
manufacturing capabilities is the most importanttda for customer satisfaction;
operation structure supports both manufacturingaloéiies and operation diversity.

Operation diversity supports manufacturing capaédi
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Figure 7.39: Path analysis of manufacturing stméctuind operations factors and
customer satisfaction

Employee satisfaction model is statistically very significant (p<0,01) and 1%
of employee satisfaction variability is accounted by manufacturing structure and
operations factors (R0,117). However, when manufacturing structure aperations

factors are analyzed using multiple linear regmssioperation structure£0,215;
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p=,052) and manufacturing capabilitigs=0,216; p=,064) have significant positive
effect on employee satisfaction. In the next spgth analysis is performeth Figure

7.40, operation structure has the most important eff@tt employee satisfaction;
operation diversity supports manufacturing captédiand manufacturing capabilities

supports operation structure.
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Figure 7.40: Path analysis of manufacturing stmgctund operations factors and
employee satisfaction

Employee satisfaction trend model is statistically significant (p<0,05) and 9,2%
of employee satisfaction trend variability is acetad for by manufacturing structure
and operations factors {80,092). However, when the factors are analyzeagusi
multiple linear regression, manufacturing capabsit3=0,241; p=,044) has significant
effect on employee satisfaction trend. In the fwlltg step, path analysis is performed
to discover hidden relations, results of which @igen in Figure 7.41. Here,
manufacturing capabilities is the vital factor Employee satisfaction trend; operation
diversity supports both manufacturing capabiliteesl operation structure. Operation

structure affects manufacturing capabilities.
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Figure 7.41: Path analysis of manufacturing stmeéctuind operations factors and
employee satisfaction trend

7.2.6 Manufacturing Strategy

Manufacturing strategy covers manufacturing castanufacturing quality,
manufacturing flexibility and delivery reliabilitand speed factors. For testing the
effects of these factors on firm performance, midtiinear regression method is used.
Significant regression models that investigateatfiects are presented Trable 7.9.

Pre- Pre-
investment | iInvestment
Cash Flow Cash Flow

Trend
Ri- o0l |p=pad [RE-0se | P=020| pl= g 32P=003 (RI- 161 [P=001) R- 080 P= 046 |31~ 104] P=021

Standart| P [Standart] P |Standart P plandar| p  (Standar] P |Standar] P
Beta | Value | Bota | Value | Beta value| Beta

Productivity Pm_?:;t:w Flexibility FI:.’:::SW

Value | Beta |Value| Beta | Valua

Delivery Rellabllity| _ n44 -
044 1,726 | . 327 | ooo | oes |581 |.202 |095| 044 |738| 028 | 828

Manufacturing
Flexibllity J4T7 | 230 ) 095 | 433 | 3283 007 |.070 [548| p1a | B86| 015 | apa
Manuf (
Manufacturing | _os7 | 620 | 275 |020 |-082 |77 | 267 |.020| 224 | .o70| 200 | 008
anufacturi
F;:'Tl'::un"g 272 | 015 | 096 | 384 | 065 | 546 (-131 218 061 | 593 140 | 214

Table 7.9: Regression models of effects of manufaxg strategy factors on firm
performance indicators
Productivity model is statistically significant (p<0,05) and 9,1% mductivity
variability is accounted for by manufacturing st (R=0,091). However, when the
factors are analyzed using multiple linear regmessi only manufacturing quality factor
(B=0,272; p=,015) makes a significant difference oadpctivity. In order to reveal

hidden relations, path analysis is performed, tesefl which are given ifrigure 7.42.
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Here, manufacturing quality factor has the mostartamt effect on productivity. Other

performance factors have indirect effect on proiigt

Man. Quality
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Figure 7.42: Path analysis of manufacturing styafagtors and productivity

Productivity trend model is statistically significant (p<0,5) and 16,6% of
productivity trend variability is accounted for bganufacturing strategy (RO,166).
However, when the factors are analyzed using meltimear regressions, delivery
reliability (=-0,327; p=,009) and manufacturing cost objectp=0(275; p=,020) have
significant effect on productivity trend. In orderreveal hidden relations, path analysis
is performed, results of which are given Figure 7.43. Here, manufacturing cost
objective and delivery reliability objective are ethmost important factors for
productivity trend. Manufacturing flexibility objage and manufacturing quality

objective supports them; they not have a dire&caff
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Figure 7.43: Path analysis of manufacturing styafagtors and productivity trend

Flexibility model is statistically very significant (p<0,01) and 2%, of flexibility
variability is accounted for by manufacturing stgyt (R=0,132). However, when the
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factors are analyzed using multiple linear regmssi only manufacturing flexibility
(B= 0,328; p=,007) has significant effect on flekiipi In order to investigate the
relations in a more detailed way, path analysigeisormed, results of which are given
in Figure 7.44. According to path analysis, manufacturing flekipiobjective has the
most important effect on flexibility. Manufacturirmgst and delivery reliability supports
manufacturing flexibility and finally, manufactugn quality factor supports

manufacturing cost and delivery reliability factors
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Figure 7.44: Path analysis of manufacturing stsafagtors and flexibility

Flexibility trend model is statistically very significant (p<0,01) and 1% of
flexibility trend variability is accounted for by anufacturing strategy (R0,161).
However, when the factors are analyzed using meltimear regressions, delivery
reliability (B=0,202; p=,095) and manufacturing cost objectp=0(267; p=,020) have
significant positive effect on flexibility. In ordeto investigate relations in a more
detailed way, path analysis is performed, resultsvluch are given inFigure 7.45.
According to analysis, manufacturing cost objectias the most important effect on
flexibility trend; delivery reliability, manufacturg quality and manufacturing

flexibility have an indirect effect on flexibilitirend via manufacturing cost factor.
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Figure 7.45: Path analysis of manufacturing stsafagtors and flexibility trend

Pre-investment cash flow model is statistically significant (p<0,05) and of pre-
investment cash flow variability is accounted foy manufacturing strategy 8,9%
(R°=0,089). However, when the factors are analyzedgusiultiple linear regressions,
only manufacturing cost objectivf<0,224; p=,070) makes a significant difference on
pre-investment cash flow because of mediating effacorder to explore the relations
deeply, path analysis is performed, results of twhare given inFigure 7.46.
Manufacturing cost objective is the most effectiaetor for pre-investment cash flow.
Other performance objectives support manufacturogt; they don’t affect pre-

investment cash flow directly.
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Figure 7.46: Path analysis of manufacturing stsafagtors and cash flow

Pre-investment cash flow trend model is statistically significant (p<0,05) and
10,4% of pre-investment cash flow trend variabilgyaccounted for by manufacturing
strategy (R=0,104). However, when factors are analyzed usingtipfe linear
regressions, manufacturing cost objectie(200; p=,098) has significant effect on
pre-investment cash flow trend. Regression anaigdslowed by path analysis, results
of which are given irFigure 7.47. Similar to previous cash flow model, manufactgrin
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cost objective is the most effective factor for-preestment cash flow trend. Other
performance factors support manufacturing cosbfact

27

Man. Quality
Objective
30 92
27
09 42 22 Delivery
Cash Flow | g o~ | Reliability Obj.
Trend 422 1 Man. Cost
Objective
.61
29
Man. Flexibility
Objective

Figure 7.47: Path analysis of manufacturing styatagtors and cash flow trend
7.2.7 Supplier Relations

Supplier relations include three factors: supplieformation accumulation,
information sharing and supplier quality managemémtorder to analyze effects of
these factors on firm performance, multiple linesgression method is used. Significant
regression models that investigate the effectsippker relations are presentedTiable
7.10.

Pre-
: Pre- :
Innovative Productivit . e L investment | Employee Inventory
Performance Y| Quality | Flexibility fnvestment | cagh Flow |Satisfaction |Management

Cash Flow Trend
R’=,071| P=,039 | R’=,093| P=,011 | R?=,095p=,012| R’=,129|P=,001R?=,180(P=,000| R=,096 |P=,013 R’=,l4ﬂ P=,000 [R’=,067| P=,074

) Stand. Stand Standart | P

Standart P |standart| P |standart| P t| p P P Standart| P
Beta |Value | Beta | Value| Beta | Value| Beta [yaue | Beta Value Beta | value | Beta Value| Beta | Value

Supplier Inf.|_ 027 | 798 | ,094 |377 | -,072 (502 | ,048 |,644|-,116|,274|-113 |,307 | ,143 |160 | 279 | .018
Accum.

Information
130
Sharing 81

-,067 | 571 | ,203 |,099] 254 | 029|,095 |422 | ,053 |663 | ,183 (107 |- 178 | 174

Supplier 129 |,291|,288 |,018| 171 |,169| ,107 |,364| 408 [,001 | ;318 [013 | ,130 |,261
Quality Mgmt’ 291 |, : 171 | 169| 107 | 364 408 {,001 [ 318 |, : : 045 | 736

Table 7.10: Regression models of effects of seppédlations factors on firm
performance indicators

Innovative performance model is statistically significant (p<0,05) and 7,1% of
innovative performance variability is accounted Eyr supplier relations (0,071).
However, when the factors are analyzed using neltipear regressions, none of the
factors makes a significant difference on innowvaerformance. For a deeper research
of relations path analysis is performed, resultswbich are given inFigure 7.48.

Information sharing with supplier factor is the madfective factor for innovative
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performance, supplier quality management factopstp information sharing; supplier
information accumulation factor supports both infation sharing and supplier quality
management factors.
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Figure 7.48: Path analysis of supplier relations iamovative performance

Productivity model is statistically significant (p<0,05) and 9,3% mductivity
variability is accounted for by supplier relatiofi®=0,093). However, when the factors
are analyzed using multiple linear regressionsy aupplier quality management
(B=0,288; p=,018) makes a significant difference oadpctivity. In order to reveal
hidden relations, path analysis is performed, tesafl which are given ifrigure 7.49.
Supplier quality management is the most effectaatdr for productivity. On the other
hand, information sharing supports supplier infarora accumulation and supplier
guality management. Supplier information accumalds effect on productivity comes

through supplier quality management.
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Figure 7.49: Path analysis of supplier relatiort$édies and productivity

Quality model is statistically significant (p<0,05) and 9,5 %apfality variability
is accounted for by supplier relations’#R,095). However, when supplier relations are
analyzed in the multiple linear regressions, onfgimation sharingf= 0,203; p=,099)
makes a significant difference on quality. In thexinstep, path analysis is performed
which is displayed inFigure 7.50. Information sharing with supplier is the most
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effective factor for quality. On the other handpglier quality management supports
information sharing; supplier information accumigdat supports both information

sharing and supplier quality management.

40

Information

07 ‘y Sharing
23
Supplier Inf.

Accumulation

Quality

22

Supplier Quality|
Mgmt

Figure 7.50: Path analysis of supplier relatiortt¢dies and quality

Flexibility model is statistically very significant (p<0,01) and 9% of flexibility
variability is accounted for by supplier relatiof®?=0,129). However, when the
supplier relations factors are analyzed using ipleltilinear regressions, only
information sharingf{= 0,254; p=,029) has significant effect on flektii In order to
research relations in a more detailed way, pathysisais performed, results of which
are given inFigure 7.51. Information sharing with supplier has the mospariant
effect on flexibility. On the other hand, suppliguality management supports
information sharing; supplier information accumigdat supports both information
sharing and supplier quality management.
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Figure 7.51: Path analysis of supplier relatiortsdies and flexibility

Pre-investment cash flow model is statistically very significant (p<0,01) and 18%
of pre-investment cash flow variability is accouhfer by supplier relations @0,180).
However, when the factors are analyzed using naltipear regressions, only supplier
quality managemenf3€ 0,408; p=,001) has significant effect on pre-stweent cash
flow because of mediating effect. In order to explthe relations deeply path analysis
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is performed, results of which are givenRigure 7.52. Supplier quality management
affects pre-investment cash flow directly. On thbeo hand, supplier information
accumulation supports supplier quality managemenpplier information sharing
supports both supplier information accumulation angplier quality management.
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Figure 7.52: Path analysis of supplier relatiortsdies and cash flow

Pre-investment cash flow trend model is statistically significant (p<0,05) and
9,6% of pre-investment cash flow trend variabilgyaccounted for by supplier relations
(R°=0,096). However, when supplier relations factaesanalyzed using multiple linear
regressions, only supplier quality managem@st@,318; p=,013) has significant effect
on pre-investment cash flow trend. Regression arsalg followed by path analysis,
results of which are given figure 7.53. Supplier quality management has direct effect
on pre-investment cash flow trend. On the other dhasupplier information
accumulation supports supplier quality managemeapplier information sharing
supports both supplier information accumulation an@plier quality management. It

does not have a direct effect on pre-investmerit tlas trend.
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Figure 7.53: Path analysis of supplier relatiort¢dies and cash flow trend

Employee satisfaction model is statistically very significant (p<0,01) and 2%
of employee satisfaction variability is accounted by supplier relations @R0,142).

However, when supplier relations are analyzed usidfiple linear regressions, none
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of them have significant positive effect on empkeyatisfaction. In the next step, path
analysis is performed, results of which are giverrigure 7.54. Information sharing

has a direct effect on employee satisfaction. Gndther hand, supplier information
accumulation supports information sharing; suppiieality management supports both
supplier information sharing and supplier inforroatiaccumulation. It does not have a

direct effect on pre-investment cash flow
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Figure 7.54: Path analysis of supplier relatiortédes and employee satisfaction

I nventory management model is statistically significant (p<0,05) and 6,7% of
inventory management variability is accounted fgr dupplier relations (®0,067).
However, when supplier relations are analyzed enrttultiple linear regressions, only
supplier information accumulatiof£ 0,279; p=,018) makes a significant difference on
inventory management. In the next step, path amsaiygperformed which is displayed
in Figure 7.55. Supplier information accumulation is the mosteefive factor for
inventory management. On the other hand, informatsharing affects supplier
information accumulation; supplier quality managemesupports both supplier
information sharing and supplier information acclatian factors. It does not have a

direct effect on inventory management.
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Figure 7.55: Path analysis of supplier relatiortsdies and inventory management
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In this chapter, path analysis of relationship le&tw Business Excellence
determinants and performance indicators are peddrniable 7.11 summarizes
expressed indicators. According to results, athef current performance indicators are
expressed by Business Excellence determinants dedlun our research model

presented earlier in this chapter.

. Fre-
Innovative oo etivity | Quality | Flesaiitiyy | SUSIOMeT | EMPIOYER o ment|  IMventory
Perfarmance Satisfaction |Satisfaction Management
Casgh Flow
Innovative Customer | Employee Pre- Invento
Productivity| Quality | Flexibilty | 550 MR OVEE e strent 4
Perfarmance Satisfaction |Satisfaction Management
Trand Trand Trend Cash Flow
Trend Trend Trend Trend
Trend
Technology and X X ] X ® X %
Innovation Tendency
» %
Manufacturing - - - . - .
Structure and
Operations H %
Human Resources, .
; X X 9 X 1 9 % 1
Planning,
Leadership % " " %
Process Mgmt and
Continuous X X X X x X H
Improverment,
Customer Fqcus L H ]
Manufacturing & & &
Ferformance
Ohjectives X X »
Supplier Relations ® ® ® ® ® X ®
%
*Fartesting inventory management model quality management factor is used instead of human resources

Table 7.11: Summary of path analyses
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8 SECTOR ANALYSIS

In this section we will analyze firm performancg thaking comparisons among
different sectors. For obtaining a consistent sanfpl the analysis, target sample
number and distribution of firms into business secmust be homogeneous enough to
obtain an appropriate representation (Nardi, 2003)order to have representative
results we have eliminated some sectors in our kaenm selected the following three

sectors for comparison: automotive, chemical, aetairand machinery.
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Figure 8.1: Percentage of 3years old or youngedlymts in total sales

According to the bar chart presented Fiigure 8.1, 65% of firms in the
automotive sector receive 30% or more of their nexefrom 3 years or younger
products. Also, percentage of firms receiving 30%nore of their revenue from 3
years or younger products is 29 % in the chemiwalistry and 41% in the metal

and machinery industry.
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Figure 8.2: Percentage of 3 years old or youngadymts in the existing product
portfolio
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In the automotive sector, in 70% of firms 3 yearyaunger products constitute
25% or more of the existing product portfolio, weas the percentage of 3 years or
younger products within the existing product pditfas found to be in the same
range in 39% of firms in the chemical industry am@6% of firms in the metal and

machinery industry.
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Figure 8.3: Percentage of R&D expenditure in tetdés

The percentage of R&D expenditures in total s@ekess than 1% for 43% of
firms in the automotive sector, in 36% of firmstime chemical industry, and in 50% of
firms in the metal and machinery sector. It is iesting to note that firms with the
percentage of R&D expenditures in total sales greltan 5% exist only in automotive
sector reaching 17% of the firms in the sample. péeentage of firms allocating 2%
or more of their total sales to R&D is 39% in thetcanotive sector, 27% in the
chemical industry, and 25% in the metal and mackisector. We can conclude that

the automotive sector allocates relatively gresdsource for R&D activities.
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Figure 8.4: Percentage of quality cost in totaésal
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In 74% of firms in the automotive sector, 75 % finms in the chemical sector,
and 54% of the firms in the metal and machinerymsebe percentage of quality cost is

less than 5% in total sales. We can conclude tinality cost is lesser in chemical sector.

100%-

80% -

60%

40% -

20%

0%

Automotive Chemical Metal and
Machinery

@<0.10% mO0.10%-0.49% [ 0.5%-1.99% 02%-5% m>5%
Figure 8.5: Percentage of defective products ial fmtoduction volume

As shown inFigure 8.5, the percentage of firms with a percentage of
defects less than 5% is 59% in the automotive 8e6&% in the chemical sector, and
42% in the metal and machinery sector. At the odéxtreme, the percentage of firms
with a percentage of defects equal to or greater % is 27% in the automotive sector,
8% in the chemical sector, and 27% in the metdl m@achinery sector. Among the
sectors considered here, the metal and machinetgrss the one that produces highest
level of defective products. On the other handnubal sector appears to provide the
lowest level of defective products. This resulinsaccordance with the percentage of
quality cost in total sales dataknigure 8.4. This is an indication of the consistency of

these two sets of data.
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Figure 8.6: Percentage of production workers ingdlin quality activities in total
production workers
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The percentage of production workers involvedqirality activities in
total production workers is less than 10% for 3%®4irms in the automotive sector,
55 % of firms in the chemical sector and 44% ah#rin the metal and machinery
sector Figure 8.6). On the other hand, this percentage is equal toave than 20%
for 35% of firms in the automotive sector, 46 %fiahs in the chemical sector and

39% of firms in the metal and machinery sector.
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Figure 8.7: Percentage of quality control persoimmabtal production workers

The percentage of quality control personnel iltproduction workers
less than 1% in 14% of firms in the automotive sect5%of firms in the chemical
sector, and 29% of metal and machinery sedtogure 8.7), At the other extreme,
54% of firms in chemical sector have more than 8% uality control personnel in
total production workers, which is far greater petage of firms than the

corresponding values for the other two sectors.
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Figure 8.8: Percentage of incoming material qua&introl personnel in total
production workers
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In 52% of automotive sector, percentage of incgmmaterial quality control
personnel in total production workers is less th#m

On the other hand, only in 8% of chemical sectrcentage of input material
quality control personnel in total production warkeés workers is less than 1%ifure
8.8).
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Figure 8.9: Percentage of average annual leveltaf stocks in annual total sales

According toFigure 8.9 72 % of the automotive sector has more than 10% of
average annual level of total stocks in annual g&kes.

Additionally, 39 % of metal and machinery sect@s average level of total
stocks in annual total sales more than 10 percestdye can conclude that average

annual stock level in total sales is greater imeuative sector.
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Figure 8.10: Percentage of average annual leviekcoiming material stocks in
annual total sales.
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Percentage of average annual level of incomingen@tstocks in annual total
sales is more than 5% in only 9% of metal and nmalyi sector but it is more than 5%
in 46% of automotive sectorF{gure 8.10). Therefore, automotive sector has the
greatest percentage of average annual level ofmimgpmaterial stocks in annual total

sales among the sectors considered here.

100%-+

80% -

30,8%

60% -

40% -

20%-

0%

Automotive Chemical Metal and

Machinery
m@97%-100% m 90%-96.99% 0O 80%-89.99% ©0O60%-79.99% m <60%

Figure 8.11: Percentage of on time delivery

It is shown inFigure 8.11, that 57% of firms in the automotive sector makeirt
deliveries on time in the range of 97-100%. Ondteer hand, in the chemical sector
46% of the firms and in the metal and machinerymseanly 25% of the firms achieve
the same range. Additionally, in the chemical secto time delivery percentage is
greater than 80% for all firms in the sample. Adiog to Ulusoy’s (2003) research
about delivery performance in Turkey, cement isrttost successful sector. Appliances
p&c suppliers, automotive and electronics sectollew cement in that order.

100% -
80% 4
60%
40% 1 21,7%

20% -

17,49

0% . :
Automotive Chemical Metal and

Machinery
0 >5.00% m 3.50%-5.00% 0O 2.50%-3.49% 0O 1.50%-2.49% m <1.50%

Figure 8.12: Percentage of employee training exip@mes in gross total personal wage
and salary.
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Based on the results displayedFgure 8.12, one can state that the firms in the
automotive sector allocate the biggest resourcesrfployee training relative to their

gross total personal wage and salary expenditures.
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9 SUMMARY AND IMPLICATIONS

In this thesis, we performed a wide ranging researdhe Turkish manufacturing
industry on Business Excellence covering both @eaninants and its effects on firm
performance. The main objective is to discover phecess through which Business
Excellence affects firm performance. The reseasdiased on the results obtained from
a survey including various subjects from firm sttaés to operational details. Firms
completed the survey through a website, where #igtyed up using a username and
password assigned to them. The questionnaires asiexl to be filled in by the upper
level managers. In several rounds lasting 6 montt®) manufacturing firms
participated in our empirical study.

After the data collection phase, the data has breesferred to SPSS v.13 software
and arranged for upcoming statistical analysestoFaanalyses, T-tests, correlation
analyses and regression analyses are performedder to test our research model
(Figure 7.1), which displays the relationships between Busindsxcellence
determinants and firm performance indicators. Th&tion between performance
indicators and financial performance is also exgdoand the results obtained are
summarized in the section on managerial implicatigkdditionally, path analyses are
conducted employing AMOS v.4.0 software revealireyesal latent relationships
between the variables. As a result, we validated @search model, since the
determinants of Business Excellence are shown tdireetly linked to increased firm
performance and performance indicators can be sgpdeby the Business Excellence
determinants.

In the remainder of this Chapter, we will try tonsmarize the main managerial
insights gained. According to our research, 83%mefcompanies in our sample provide
a high level of customer satisfaction. 74% of thewicate that their innovative
performance is ahead of their competitors. SinyiJaBl2% of the firms evaluate their
productivity better than their competitors in tharket. 55% of the firms claim to own a
high level of flexible production system and 45%tloé firms provide high production
quality. On the other hand, only 25% of the comeanprovide a high employee

satisfaction level and 30% of them provide less leyge satisfaction than their
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competitors. Finally, 52% of the companies reporave positive pre-investment cash
flow.

In family businesses, average time of productioocgss change and time to
market are significantly longer; technological lewe significantly lower and finally,
percentage of total average incoming material itmgnin annual sales is relatively
lower. Also family businesses provide relativelyvér level of employee satisfaction
than other firms. We can summarize that family besses in our sample provide less
successful performance than others.

We have also investigated the effects of foreigpital on firm performance.
Foreign capitalized firms provide higher customatis$action, higher productivity,
higher technological level, bigger pre-investmeastc flow and higher percentage of
production workers involved in quality activitiesAlso, percentage of quality
expenditure is significantly lower in these firmg/e can conclude that foreign
capitalized firms achieve better results in manthefperformance indicators.

When we analyze the effects of firm age on perforoe, we have determined
that percentage of 3 years old or younger produrctexisting product portfolio is
significantly lower in older companies. We can dade that younger firms are more
innovative than old ones. On the other hand, ofulers have significantly better on
time delivery performance.

When we investigate the effects of firm size orfggenance we can conclude that
firm size is an important determinant because ldirges demonstrate better results in
many of the performance indicators. They providghlr customer satisfaction and
higher productivity than middle and small sizednfst Average time of production
process change, time to market, technological lanel also pre-investment cash flow
are also better in large companies.

We have also analyzed the effects of Business|iExce determinants on firm
performance indicators. Human resources, qualitynagament, leadership and
technology and innovation management factors hageifisant positive effect on
current firm performance and improvement of thdqrerance in the last 3 years.

Especially innovation management factor has aifsiggnt positive effect on
improvement of firm performance indicators in thstl3 years compared to technology
management and core manufacturing technology factlso, planning factor and
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manufacturing quality factor have been a very ingdrdeterminants for improvement
of firm performance in the last 3 years.

Information sharing with suppliers factor has ayvenportant effect on firm’s
current performance. It is more effective than sigpxnowledge accumulation factor.

Companies working with suppliers, which have higgvel of knowledge
accumulation, keep significantly lower percentadgeawerage total stocks in annual
sales and lower level of incoming material stocksannual sales. But supplier
knowledge accumulation does not have a signifiedfgct on new product or service
development.

Companies providing on time delivery higher tha®®obtain higher employee
satisfaction, higher pre-investment cash flow amalelr percentage of defects in total
production volume in the last 3 years.

We have also analyzed the relationship betweem erformance indicators and
financial results. Companies providing high empysatisfaction gain significantly
higher total sales per employee and higher exparemployee.

High level of productivity implies a significantlyigher total sales per employee,
higher export per employee and higher added vakreegmployee.This indeed is
another demonstration that subjective evaluatior@ncade with quantitative
observations. Also, high technological level pd®s significantly higher total sales per
employee and higher export per employee.

Companies with average total stocks in annualss#eger than 10% have
significantly lower total sales per employee. Oa tither hand, companies having lower
than 0,1% of defects in total production volumeyehaignificantly higher total sales per
employee trend and higher added value per emploged.

The main conclusion of this study is that giveagar environment is provided by
top management leadership to promote Business IErcel determinants, their
improvement will lead to better operational perfamoe and consequently to better

financial performance.
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APPENDIX: Questionnaire Form

Company Information

Company Name:
Sectort:
Address:

Phone Number: Fax: E-mail:

Respondents’ Information

Name-Surname: Position:

GENERAL FIRM CHARACTERISTICS

G1. Starting year of production:

G2. Is your company a family business? Yes [] No []

G3. Legal status

[1Joi nt - st ock [Limited Company [ ] Commandite Company [ ] Collective Company

] Sole Proprietorship [ ]Other

G4. Ts your company foreign capitalized? Yes [ No []

Gb5. Percentage of foreign capital? %

GO6. What are the fields that top managers in the company had experience mostly through their business life?

[Production/Purchasing [ ]JAccounting /Finance [ ]Personnel [ JR&D [ ]Marketing/ Sales
[ ]Other:

TECHNOLOGY AND INNOVATION TENDENCY
Please state your company’s current status clearly

| 1- Strongly Disagree | 2- Disagree | 3- Neither Agree Nor Disagree | 4- Agree | 5- Strongly Agree |
Technology Tendency

1 2 3 4 5
TY1. Our core manufacturing technology is appropriate for our requirements C1 1 OO
TY2. Our core manufacturing technology allows us to compete in the market OdQ0Oogog
TY3. We use all the potential of our manufacturing technology O] OO0
Our procedures are well defined for monitoring and developing
TY4. technology ooooo
TY5. The function for tracking technological developments and gathering
information is well defined and is added to the related employee’s job OO0 O M
description
Technology absorption process is managed by a team consisting of
TYO. personnel coming from different functions. Ooodd
TY7. Employees receive sufficient training for using new technologies O>0d>0OQgn
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Innovation Tendency

TYS. Our firm tries to implement new ideas frequently
TYO. It is important to have an appropriate environment for innovation in

our firm.
TY10. Our firm always searches for new methods for managing business.
TY11. Our firm puts emphasis on new product and service development.

TY12.  Enough resource is allocated for developing new products and services

OO 0doddg-
OO0 0Ododdge
Od ooooog-
OO0 0Ododdgs
OO0 0O0O0ddde

TY13. R&D collaboration with universities and/or research centers is

performed.
TY14. Open innovation sources are utilized.
TY15. R&D collaboration is performed with other firms in the same or

different sectors.

HUMAN RESOURCES
Please state your company’s current status clearly
| 1- Strongly Disagree | 2- Disagree | 3- Neither Agree Nor Disagree | 4- Agree | 5- Strongly Agree |
1 2 3 45

Hrl. There is a development process including career plans of all employees in O 0do0Ogg
the firm.
Hr2. There is an efficient “upwards” and “downwards” communication in the

company. ooooo

Hr3. Employee satisfaction is measured regularly in our company. [ [] [ [ [

Hr4. Workplace security and health applications are excellent in our firm. O 0do0Ogg
Work analysis and design are made for contributing to employee

Ht5. satisfaction. ooooo

Hro. Employee work performance is measured regularly and evaluated OO0 0O M
Hr7. Our employment process is based on selecting the right employee to the

right position approach. ooooo

Hz8. Employees are trained to improve their capability to adjust and perform O 0do0Ogg
different jobs easily.

Hr9. We have a human resources policy for developing required basic capabilities [ [] [] [] [
for producing competitive products.

Hr10. We support and encourage social activities in the company. OO0 0O M

PROCESS MANAGEMENT AND CONTINUOUS IMPROVEMENT
Please state your company’s current status clearly
| 1- Strongly Disagree | 2- Disagree | 3- Neither Agree Nor Disagree | 4- Agree | 5- Strongly Agree |
1 2 3 4 5

Prol All employees in the company understand and apply “internal customer” n
notion.
Pro2. Evetyone in the company should believe that quality is his/her own
responsibility.
Pro3. We have well established techniques for measuring the quality of our

products and services.

Prod. We use activity based costing widely.
Pro5. We have a written standard benchmarking procedure in order to compare

our performance with our rivals.
Pro6.

Self-assessment is performed regulatly.

Pro7.  We have written standard procedures for defining and applying continuous
improvement projects.

O 0000 d
O 0O00004d4d
O 0O00004d4d
O 00000 d
O 0O00004d04d
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Pro8.

Pro9.

Pro10.

We have written standard procedures to review some of the completed or
terminated continuous improvement projects for learning purposes.

We share continuous improvement projects and their results with all
employees.

We have written standard working procedures for the entire company.

O O

O0Odno
O o0dno

O o0dno

MANUFACTURING STRUCTURE AND OPERATIONS
Please state your company’s current status clearly
| 1- Strongly Disagree | 2- Disagree | 3- Neither Agree Nor Disagree | 4- Agree | 5- Strongly Agree |

1 2 3 4 5

Msol. We focus on producing high number of different products. O] 1 OO

Mso2. We manage several innovation projects simultaneously. 1 OO0

Mso3. We operate in markets that have different competitive priorities. Odon0ogog

Mso4. There are a large number of different technologies we need to develop and OO0 O M
support.

Mso5. We manage several improvement activities simultaneously. 1 OO0

Mso6.  Our manufacturing activities are in accordance with our business mission. 1 OO0

Mso7. The capability we demonstrate in our manufacturing activities constitutes Odon0ogog
the basis of our success in the market..

Mso8.  We pay attention to the design of our new products to be in line with our 1 OO0
manufacturing and other capabilities.

Mso9. We pay attention to accept only those production orders fromour  [] [] [] [ []
customers such that their design is in harmony with our manufacturing and
other capabilities.

Msol0  We apply Total Productive Maintenance extensively in our manufacturing Odon0ogog
. facility.

Msol1l There is an agreement in the company about the company’s existing core OO0 O M
. competencies and what they should be.

Msol2 We develop our core competencies based on a plan and with the necessary 1 OO0
funds secured.

Mso13 We make our production plans in order to secure JIT production. 1 OO0

Msol4 Recycling ratio is a primary criterion for us when designing new products Odon0ogog
or modifying existing ones.

Msol5 We perform collaboration for production and complementary OO0 O M
collaboration.

PLANNING

Please state your company’s current status clearly
| 1- Strongly Disagree | 2- Disagree | 3- Neither Agree Nor Disagree | 4- Agree |

5- Strongly Agree |

2 3 4 5

P1.

P2.

P3.

P4.

P5.

We have a well known and supported mission statement all over the
company.

We use our benchmarking and self-assessment results in developing our
plans.

We have a well established planning process which determines short and
long termed objectives and audits all process.

When developing our plans, policies and objectives we take into
consideration the customers’ requests, suppliers’ resources, and the
requirements of society at large and other stakeholders’.

We have a clearly expressed strategy document approved by top managers
encompassing all our manufacturing structure.

O O O g al”

0Oogdaog
0Oogdaog
0Oogdaog

O oo

0Oogdaog

221



MANUFACTURING STRATEGIES
Identify importance level of success criteria for your company
| 1- Not important | 2- Slightly important | 3- Important | 4- Very important | 5-Exteremely important ‘

—_
)
(SN}
~
&}

Manufacturing Quality

Po. Improving product and service quality as perceived by
customers. oootn

P7. Improving product and service quality relative to our
competitors. ooooo
P8. Reducing customer complaints. OO0 00
Po. Reducing the number of defects. OO0 00

P10.

0Oo0o0ddd

Reducing product return rates from customets.

Manufacturing Cost 1 2 3 4 5
P11. Reducing input costs 1000 O
P12. Reducing personnel cost OO 00O
Improving personnel productivity
P13, p gp p ty OO0 00
P14. Reducing operation costs 1000 O
P15. Reducing waste, scrap, and rework costs OQd0gognd
P16. Reducing cost of incoming and outgoing logistic processes OO0 n0n
P17. Reducing total cost in manufacturing process 1000 O
Manufacturing Flexibility
P18. Improving flexibility in manufacturing systems

P19.  Increasing the flexibility of changing task priorities according to
customer orders
P20. Changing the assignment of equipments according to priority of

tasks

P21. Increasing the ability of producing non-standard products
according to different customer orders

P22. Improving the ability of the manufacturing workers to handle
diversified tasks

P23. Reducing the frequency of rejecting non-standard product
orders

Increasing the ability of using existing equipment and employees
in a flexible way for the production of non-standard products

O Oo0O0od oOoog-
O O0O00od O0ge
O O0o0od O0Qge.
O Oo0Oo0d Oo0ge.
O Oo0Oo0od oOofge.

P24.

—_
)
(SN}
~
&}

Delivery Reliability and Speed

P25.  Shortening the time between receiving the order and making the

delivery oo
P26. Shortening manufacturing time OdQOogg
p27. Increasing the delivery speed of finished goods 1000 O
P28. Increasing the ability of keeping delivery promises O40d0Ogdad
P29. Increasing just in time delivery OO0 00
P30. Reducing the difficulties about distribution and delivery 1000 O
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CUSTOMER FOCUS

Please state your company’s current status clearly
| 1- Strongly Disagree | 2- Disagree | 3- Neither Agree Nor Disagree | 4- Agree | 5- Strongly Agree ‘

2 3 4
Cf1. We know our customers’ current and future requirements
Cf2. Customer requirements are communicated throughout the organization
and every employee is made to understand them.
Cf3. We make use of customer expectations, ideas, and suggestions during our

new product and service design processes

O O o o odug-
O O o O oOoddg
O O o O oOoddg
0O O o oo odgdg
O O O o oOoOog”

Ct4. We have an efficient problem solving process for handling customer
complaints
Cf5. We make use of the customer complaints to initiate process
improvements
Cfo. We measure customer satisfaction regularly and systematically
Cft7. We believe that our relations with our customers will strengthen in due
time

SUPPLIER RELATIONS

Please state your company’s current status clearly

| 1- Strongly Disagree | 2- Disagree | 3- Neither Agree Nor Disagree | 4- Agree | 5- Strongly Agree |
1 2 3 4 5

Srl. We aspire to have more extensive and efficient supplier development
programs. oooo

Sr2. We make use of our suppliers’ knowledge stock for developing our
production and service processes ooooo

Sr3. We make use of our suppliers’ knowledge stock for developing our
product and service designs. oooon

Sr4. We share our production planning and control information with our
main suppliers oooon

St5. Our main suppliers share their production planning and control
information with us ooooo
Sr6. We exercise quality audit to our main suppliers regularly OO0 0O O
St7. Our suppliers have a quality assurance system in place OO0 O M
St8. We require our main suppliers to have an“environmental protection 1 OO0 M

certificate”
Sr9. We request just in time delivery from our main suppliers OO0 Q0Q0n
Sr10. We cooperate with our main suppliers in the form of strategic OdQ0goOod

collaboration

LEADERSHIP

Please state your company’s current status clearly
| 1- Strongly Disagree | 2- Disagree | 3- Neither Agree Nor Disagree | 4- Agree | 5- Strongly Agree ‘
2 3 4 5

L1. The top management of the company has adopted the culture of trust, 0000
active participation and self devotion in seeking Business Excellence
1.2. Top management supports continuous change effectively for achieving the

O oOdd
O oOdd

OO og

Business Excellence objective and motivates the employees accordingly

L3. A unity of goals is achieved among the employees in the company

L4, Top management executes effective plans and policies for securing
continuous development of communication among the individuals and
among functions within the company

O Oo -
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L5.

Lo.

L7.

LS.

Top management uses team spirit and motivation approaches in an
effective way in order to reach best practices

Top management adopts a management style based on interactive
continuous improvement rather than one exercised through momentary
interventions and crisis management
Environmental protection issues are managed by top management in a
proactive manner
Top management exerts effort effectively to establish corporate
governance in the company

Oddogn

0O oOoon

oo
Oooon

PERFORMANCE INDICATORS

Please indicate your company’s current performance level from the characteristics listed below in
colon “A”

|Measurement scale for evaluation of performance indicators

PI1 | 1- Very Low 2- Low 3- Satisfactory 4- High 5- Very High
PI2 | 1- Very Low 2- Low 3- Satisfactory 4- High 5- Very High
PI3 | 1- Very High | 2- High 3- Satisfactory 4- Low 5- Very Low
1- Behind 2- On the point 3- Some strengths 4-Better than .5_ Le.admg company
PI4 . can be developed . in this field.
competitors of catch competitors .
further Competitors follow
1- Behind 2- On the point 3- Some strengths 4- Better than .5_ Léadlng company
PI5 . can be developed . in this field.
competitors of catch competitors .
further Competitors follow
1- Behind 2- On the point 3- Some strengths 4- Better than .5_ Léadmg company
PI6 . can be developed . in this field.
competitors of catch competitors .
further Competitors follow
1- Behind 2-Onthepoint |2 Somesuengths |y p  than | o Leading company
PI7 . can be developed . in this field.
competitors of catch competitors .
more Competitors follow
1- Behind 2- On the point 3- Some strengths 4- Better than .5_ Le.admg company
PI8. . can be developed . in this field.
competitors of catch competitors .
further Competitors follow
. 3- Slightly . o
PI9 | 1- Negative 2- Balanced L 4- Positive 5- Extremely positive
positive

Please indicate your company’s petformance trend in the last 3years in column “B” from the
characteristics listed below

1- Strongly Decreased

2- Decreased

3- Similar

4- Increased

5- Strongly
Increased

1 2

3 4 5

1 2 3 4 5

Characteristics

PI1.

PI2.

PI3.

PI4.

Customer satisfaction
Employee satisfaction
Production process setup time

Productivity

OO d
O O o o
O OO0 d|»
OO d
O O o o
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PI5.

PI6.

PI7.

PIS.

PI9.

Time to market
Technological level

Level of meeting unexpected increases in
production or order plans

Level of adaptation to unexpected due date
changes in production or order plans
Pre-investment cash flow

I N I O R
OO do o
I N I O R
I N I O R
OO do o
I N I O R
I N I O R
I N I O R

Please indicate your company’s current performance level from the characteristics listed below in
colon “A”

|Measurement scale for evaluation of performance indicators |

PI10 |1-10%> 2-10% —19.99% 3-20% -9.99% 4- %30 — %50.00 5- 50%<
PI11 | 1-5 %> 2- 5% —14.99% 3- 15%— 24.99% 4- 25% - 40.00% 5- 40%<
PI12 | 1-5.00 %< 2-2.00% - 5.00% 3-0.50% - 1.99% 4- 0.10% - 0.49% | 5- 0.10%>
PI13 | 1- 20.00%< 2- 10.00% - 20.00% | 3- 5.00% — 9.99% 4-2.00%—4.99 % | 5- 2.00%>
PI14 | 1- 5.00%< 2- 3.50% - 5.00% 3-2.50% — 3.49% 4- 1.00 %—2.49% | 5- 1.00%>
PI15 | 1-15.0 % < 2- 10.0 %- 15.0% 3- 5.0%- 9.9% 4- 1.0% - 4.9% 5- 1.0%>
PI16 | 1- 0.50%> 2- 0.50 %- 0.99% 3- 1.00% - 1.99% 4- 2.00% - 5.00% | 5- 5.00%<
PI17 | 1-5.0 % > 2- 5.0 %—9.99% 3- 10.0%— 19.99% 4-20.0% —50.0% |5- 50.0%<
PI18 | 1- 60%> 2- 60% — 79.99% 3- 80% — 89.99% 4- 90% —96.99% | 5- 97%— 100%
PI19 | 1- 15.0%< 2- 8.0 %— 15.0% 3- 3.0 %—7.99% 4- 1.0 %— 2.99% 5- 1.0%>
PI20 | 1- 8.0%< 2- 6.0 %- 8.0% 3- 3.0% — 5.99% 4- 1.0% — 2.99% 5- 1.0%>
PI21 | 1- 1.50%> 2- 1.50% - 2.49% 3-2.50 %- 3.49% 4- 3.50%- 5.00% | 5- 5.00%<

Please indicate your company’s petformance trend in the last 3years in column “B” from the
characteristics listed below

1- Strongly Decreased | 2- Decreased 3- Similar 4- Increased Slhii(:sleg(liy
Performance Indicator
A B
PI10. Percentage of 3 years or younger products’
revenue in total sales O ooooooon o
PI11. Percentage of 3 yeats or younger products in
existing product portfolio O oooooooo o
PI12. Percentage of defective products in total
production volume O oooooooo o
PI13. Percentage of average total in annual sales O 0o0Oo0O00Ooooo o
PI14.  Percentage of average incoming material inventory in
annual sales oooooooon
PI15. Percentage of quality cost in annual sales OO0O000oooo O
PI16. Percentage of R&D expenditure in annual sales OOo0OoO0Ooooo O
PI17. Percentage of production workers involved in
quality activities in the last 3 years O ooooooon o
PI18. Percentage of on time delivery O 0o0Oo0O00Ooooo o
PI19. Percentage of quality control personnel in
production workers O oooooooo o
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PI20. Percentage of incoming material quality control

workers in production workers oooooooon o
PI21. Percentage of training expenditute in gross total OO00O000oooo O

wage and salary.

FINANCIAL RESULTS

Please specify your total sales from production,
export and added value at the end of the given 2004 2005 2006
years

FR1. (1-2-3). Total sales revenue from production

FR2. (1-2-3). Total export revenue

FR3. (1-2-3). Added value

Please specify total number of employees and
blue collar employees for the given years in full 2004 2005 2006
time equivalent.

IFR4. (1-2-3). Total number of employees (Full time
equivalent)

FR5. (1-2-3). Total number of blue collar employees
(Full time equivalent)
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