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ABSTRACT
Quality management has had considerable success in 

terms of its acceptance in organizations worldwide. 

Quality management is one of the most talked about areas 

for research and teaching. Due to its short history, 

however, there is still much confusion surrounding the 

effects of ISO 9000 registration efforts on the Total 

Quality Management (TQM) practices and business 

performance. A priori model is constructed on the basis 

of established beliefs, propositions, and findings of 

previous empirical studies in quality management, and 

several hypotheses are proposed and tested. In this 

study, Structural Equation Modeling (SEM) is applied to 

assist m  explaining and predicting the relationships 

which have not been examined before in the operations 

management literature, between and among ISO 9000 

registration efforts, TQM practices, organizational 

competitiveness, customer satisfaction, and business 

performance. Data is collected from 441 ISO 9000 

registered manufacturing companies in the United States.

This study is developed from a theoretical 

foundation and provides a deeper insight into 

fundamental theories in quality management. The results
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of this study raise as many questions as they answer.

One important result is the strong evidence that the ISO 

9000 registration efforts enhance organizational 

competitiveness, which in turn enhances customer 

satisfaction as well as business performance. Also, ISO 

9000 registration efforts and TQM practices have a 

significant, positive relationship when the model is 

tested based on all 441 responses. However, TQM 

practices do not have a significant, positive 

relationship with customer satisfaction as the 

literature suggests. As ISO 9000 registration efforts, 

TQM practices enhance competitiveness, which in turn 

enhances customer satisfaction as well as business 

performance.

Multiple group analyses are performed by splitting 

the data set by industry type, U.S. owned and foreign 

owned firms, firm size in terms of the number of 

employees, as well as by firm's quality orientation to 

test exactly what effects these groupings have on the 

relationships among different constructs.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

DEDICATION

To My Parents

Mr. & Mrs. Byung Chil Han

IV

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

ACKNOWLEDGEMENT
This dissertation is a result of not only my own 

work but also of several wonderful individuals. 1 would 

like to express my sincere thanks to the following 

people.

- Dr. Shaw K. Chen, the chairperson of my dissertation 

committee. His deep concern for me and his invaluable 

guidance over the years have been instrumental to my 

completion of this dissertation. He has been my major 

professor, friend, and 'big brother.'

- Dr. Maiing Ebrahimpour, a member of my dissertation 

committee. His expertise in quality management has 

enhanced the quality of this research tremendously. He 

has shewn me not only how to conduct quality research 

but also how to excel as an academic.

- Dr. Lisa L. Harlow, a member of my dissertation 

committee. Her insightful suggestions and continued 

encouragement have improved this dissertation 

significantly. She not only taught me SEM and other 

multivariate statistical methods that I used in this 

research but also inspired me to become a scholar and 

teacher. Dr. Harlow exemplifies a 'world-class 

professor.'

V

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

- Dr. Paul Mangiameli, a member of my dissertation, 

examination committee. His wide knowledge and humor 

enabled me to broaden my perspective on research.

- Dr. Manbir S. Sodhi, a member of my dissertation 

examination committee. His professionalism, kindness, 

and willingness to help contributed greatly to my 

efforts toward the completion of this dissertation.

The whole process of getting through the Ph.D. 

program would not have been as enjoyable without the 

support and friendship of my fellow URI graduates, 

namely, Dr. David West, Dr. Alan Olinsky, Dr. James 

Curran, and Dr. Neset Hikmet.

I would like to acknowledge Merrimack College for 

providing me with financial support throughout my Ph.D. 

program. Particularly, I wish to express my genuine 

gratitude to Dr. Susan Pariseau, Dean James Stewart, Dr. 

Kathleen FitzPatrick, and Dr. Thomas Dukes for the 

enthusiasm, cor.fidence, encouragement, and support they 

provided.

I would like to dedicate this dissertation to my 

parents for their unselfish love, enormous courage and 

commitment to their children's education. I would also 

like to express my special appreciation to my brothers,

vi

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

sister, and in-laws for their constant prayers and 

endless support.

- To my wife, Unae, and daughters, Christina and 

Michelle. You are the best thing that ever happened to 

me. Thanks for putting up with me for the last few 

years. You have always reminded me what is truly most 

important in life. Without your understanding, 

patience, love, and faith, I would not have made it.

Praise God!

vu

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Table of Contents

Chapter 1 Introduction I

Research Objective 8

Chapter 2 Literature Review 11

ISO 9000__________________________  11

TQM 16

Chapter 3 Model Development____________________  22

Hypotheses......................  23

Chapter 4 Methodology___________________________ 27

Model Constructs and Variables

Research Design________________

Other Considerations

Chapter 5 Results 53

Descriptive Statistics__________  53

Scales_____________________________ 55

Model Assessment___________________71

Testing the Hypotheses   75

vui

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

Cross-Validation Analyses_______  77

Multiple Group Analyses_________  78

Chapter 6 Discussion _ . . .  -14

Chapter 7 Summary and Conclusions   122

Limitations .................... 122

Future Directions_______  124

Conclusions 125

Appendix A Survey Questions ..............  128

Appendix 3 Confirmatory Factor Analyses ... 132

Appendix C Correlation Matrix____________________136

Bibliography _______________________________________ 137

IX

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

List of Tables
Table Topic Page

4-1 ISO 9000 Registration Efforts 49

4-2 TQM Practices   _ 50

4-3 Competitiveness _ 51

4-4 Customer Satisfaction 52

4-5 Business Performance  ̂ 52

5-1 Demographicsw   ̂ 81

5-2 ISO 9000 Registration - Construct 32

5-3 Competitiveness - Pattern Matrix 83

5-4 Competitiveness - Cost 34

2 —i Competitiveness — Quality 8o

5-6 Competitiveness - Delivery^ _ 3 6

5-~ Competitiveness - Flexibility 37

5-3 Competitiveness - Construct 3 8

5-9 Customer Satisfaction - Construct __39

5-10 Performance - Pattern Matrix ____ ...30

5-11 Performance - Profit  91

5-12 TQM Practices - Pattern Matrix^_______92

5-13 Supplier Relationship_________________ 93

5-14 Customer Involvement__________________ 94

5-15 Top Management Commitment_____________95

5-16 TQM Practices - Construct 96

x

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

5-17 Construct - Pattern Matrix____________97

5-18 Three Component Pattern Matrix I____98

5-19 Three Component Pattern Matrix II___ 99

5-20 Three Component Pattern Matrix II1^100

5-21 Three Factor Pattern Matrix_________ 101

5-22 Correlation Matrix - Constructs_____ 102

5-23 Mesced Models_________________________ 103

5-24 Multiple Group Analyses______________ 104

XI

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

List of Figures
Figure Topic Page

3-1 Full Model_____________________________ 26

5-1 Unconstrained Model__________________ 105

5-2 Constrained Model #1_________________106

5-3 Constrained Model $2_________________107

5-4 Constrained Model #3_________________108

5-5 Constrained Model £4_________________109

5-6 Constrained Model #5___________ _____ 110

5-7 Parsimonious Model__________ _________111

5-8 First-Half ........................ 112

5-9 Second-Half 113

xii

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

CHAPTER ONE 
INTRODUCTION

Today, consumers seek quality in the products and 

services they buy more than ever before. To attract and 

keep customers, organizations are under increasing 

pressure to provide high quality products or services on 

time and at reasonable prices. Increases in global 

competition, intensified by deregulation, have motivated 

organizations to adopt Total Quality Management (TQM) as 

a strategy to meet customers' requirements. TQM is a 

management philosophy of seeking excellence in all 

aspects of business through organization-wide continuous 

improvement. It is believed that TQM contributes to 

competitiveness which in turn helps to gain greater 

market share and profitability (Reirr.ann and Hertz, 1994; 

Schonberger and Hnod, Jr., 1997). To promote Total 

Quality Management practices in the united States, 

several awards such as the Malcolm Saldrige National 

Quality Award, the President's Award, IIE's Award for 

Excellence in Productivity Improvement, and NASA's 

George M. Low Trophy have been established. In 

addition, almost all fifty states have now developed 

their own versions of the Malcolm Baldrige National

I
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Quality Award. Internationally, awards such as the 

Deming Prize of Japan and the European Quality Award 

have also been established to bring attention to the 

importance of quality issues.

Growing volume of international trade, higher 

requirements for improved quality, and customer 

pressures have led to another international quality 

thrust. In 1987, the International Organization for 

Standardization in Geneva, Switzerland developed a 

series of quality assurance standards known as ISO 9000. 

Since then, ISO 9000 standards have become the accepted 

basis for quality systems requirements for product 

conformity and assessment in the global market place. 

These standards require that companies document their 

practices and procedures with a uniform documented 

process that ail employees must follow consistently. 

Having earned registration under ISO 9000 indicates that 

a firm has met the minimum standard for quality systems 

set forth by these standards.

In 1992, companies within the 12 nations that 

comprise the European Community (EC) - Belgium, Denmark, 

France, Germany, Greece, Ireland, Italy, Luxembourg, the 

Netherlands, Portugal, Spain, and the United Kingdom -

?
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began to require their suppliers to be registered under 

ISO 9000. Soon after, the countries of the European 

Free Trade Association (EFTA), including Austria,

Finland, Iceland, Liechtenstein, Norway, Sweden, and 

Switzerland followed suit. As a result, companies doing 

business in Europe now consider ISO 9000 registration to 

be imperative. In 1994, approximately 70,500 companies 

had been registered in 70 countries (Steeples, 1994).

By the end of 1997, over 225,000 ISO 9000 certificates 

had been awarded in more than 129 countries, including 

the members of the EC, Canada, Japan, Australia, and the 

United States (ISO, 1997). Worldwide, the number of ISO 

9000 certificates grew by nearly 40% in 1997 alone; the 

vast majority was within the EC (ISO, 1997). According 

to Duffy (2000), by the end of 199S, 271,966 

registration certificates had been issued in 143 

countries, an increase of 22% over 1997. In the United 

States, many companies and government agencies such as 

AT&T, Department of Defense, and NASA have also adopted 

ISO 9000 and have made ISO 9000 compliance a 

requirement.

The demand for ISO 9000 registration is increasing 

rapidly, as many companies require that their suppliers

3
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obtain it. ISO 9000 registration requires the existence 

of proper quality plans, programs, documentation, and 

procedures. However, being registered to the standard 

does not guarantee quality or necessarily help to 

improve it. It only means that the company's processes 

follow documented procedures and therefore, should be 

consistent. Compliance with ISO 9000 indicates 

consistent use of documented, standardized procedures to 

produce the products for which the buyer contracts. The 

ISO 9000 standards are comprised of 20 quality system 

elements that range from assessments of management 

involvement to proper use of statistical process 

controls (see Appendix A: Part 2). ISO 900 0 

certificates are issued for individual production sites.

The goal of TQM is to improve overall quality in an 

organization in order to meet customer satisfaction, 

whereas the goal of ISO 9000 is to ensure that a basic 

quality system is in place to enhance and facilitate 

trade. TQM focuses on enhancing organizational 

competitiveness as opposed to ISO 9000, which focuses on 

providing customers with assurances that a documented 

quality system is in place and ensuring that those 

products are made in accordance with documented

4
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procedures. Even chough companies can use che ISO 9000 

standards to help to determine what is needed to 

maintain an efficient quality conformance system, ISO 

9000 registration does not require that a firm 

demonstrate product quality or continuous quality 

improvement. As a matter of fact, ISO 9000 registration 

does not even guarantee that the product quality of 

registered firms is better than that of unregistered 

firms. ISO 9000 registration covers less than 10% of 

the scope of the Baldridge Award criteria (Reimann and 

Hertz, 1994), which measures TQM practices. The 

Baldridge Award Criteria address continuous improvement 

and competitiveness factors in seven categories: 

Leadership, Information and Analysis, Strategic Quality 

Planning, Human Resource Development and Management, 

Management of Process Quality, Quality and Operational 

Results, and Customer Focus and Satisfaction.

A revision took place in 1994 that shifted the 

balance of the ISO 9000 standards more towards a total 

quality approach. Changes included more emphasis on the 

need for an implemented quality policy and the addition 

of preventive action to complement corrective action. 

Sometime in the latter part of the year 2000, revised

5
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ISO 9000 requirements will be launched. The updated 

requirements will include three major changes (West, 

Cianfrani, and Tsiakals, 1999). First, the emphasis has 

been shifted to continuous improvement in performance 

using information and data. Second, the emphasis has 

been underscored to achieving customer satisfaction 

through appropriate measurement. Third, statistical 

techniques need to be applied not only to the product 

realization activities but also to measurement of 

processes as well. This type of revision on ISO 9000 

series of standards is expected to continue in the 

future.

ISO 9000 and TQM are often misunderstood as being 

equivalent and addressing the same requirements (Reimann 

and Hertz, 1994; Steeples, 1994). As a result, much 

confusion has arisen over the relationship between TQM 

and ISO 9000 registration. The term ISO 9000 has become 

more widely used than TQM in discussions of quality 

improvement and global competitiveness, primarily 

because ISO 9000 has become the most prevalent global 

quality initiative (Tsiotras and Gotsamani, 1996).

There is an increasing awareness that TQM and ISO 9000 

can compliment each other (Tsiotras and Gotsamani, 1996,*

6
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Vloeberghs and Bellens, 1996). Some claim that ISO 9000 

is a good start on the road to total quality management 

(Corrigan, 1994; Merrill, 1995; Porter and Tanner, 1996; 

Frehr, 1997). Arter (1992) states that even though the 

ISO 9000 standards do not represent a total quality 

management system, they can form the base on which to 

build such a system.

Recently there has been an explosion of published 

work on issues associated with ISO 9000 certification in 

quality management journals. However, many of these 

works are prescriptive, descriptive, speculative, or 

anecdotal and lack rigorous statistical support. They 

focus on how to obtain ISO 9000 certification and do not 

generally address, with any statistical rigor, the 

business value of ISO 9000 certification and its 

relationship to TQM. Despite its overwhelming 

popularity, there is still considerable confusion 

surrounding the effects of ISO 9000 registration efforts 

on the TQM practices and organizational performance. A 

review of the literature identified a major gap in 

research in this area of quality management.

7
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Research Objective
The research abjective of this dissertation is to 

conduct an empirical study based on real data to better 

understand the relationships between ISO 9000 

registration efforts and TQM practices, as well as their 

effects on customer satisfaction, organizational 

competitiveness and performance. Thus, a model will be 

developed and proposed based on the literature, and 

several hypotheses will be posed and tested. In this 

study, Structural Equation Modeling (SEM) will be 

applied to help explain and predict the relationships, 

which have not been examined before in the literature, 

between and among ISO 9000 registration efforts, TQM 

practices, competitiveness, customer satisfaction and 

business performance.

This study will contribute in several ways. First, 

it will identify significant research issues and offer 

promising new directions for further research. Second, 

it will evaluate current operations management theories 

by applying existing constructs to real problem settings 

and will provide new research insights. Third, a 

comprehensive model will be formulated and introduced 

based on the existing literature. Fourth, this

8
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empirical study will support or refute existing beliefs 

and propositions and will foster development of new 

theories and concepts in quality and operations 

management. Fifth, this research will extend the 

boundaries of the quality management literature. Sixth, 

the research will extend beyond the mere reporting of 

survey results by demonstrating original and meaningful 

conclusions.

After extensive literature review in Chapter Two, 

several research questions are specified to investigate 

the interrelationships among ISO 9000 registration 

efforts, TQM practices, competitiveness, customer 

satisfaction, and business performance. The need of a 

priori theory using SEM is articulated in Chapter Three, 

followed by discussions of various issues in research 

methodology in Chapter Four. Within the research 

methodology section, model constructs and variables are 

identified and research design and data considerations 

are then outlined. The results of the research are 

summarized in Chapter Five. Findings of the results and 

their implications for researchers and managers are 

discussed in Chapter Six. Summary and limitations of 

the study as well as suggestions for future research are

9
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provided in Chapter Seven.

10
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CHAPTER TWO 
LITERATURE REVIEW

There is a growing body of literature relating to 

quality management. This chapter begins with a review 

of existing research on ISO 9000 and TQM. The chapter 

examines the extent to which authors of the extant 

literature support or do not support the relations among 

five constructs discussed in the previous chapter. Each 

section concludes with a set of research questions to be 

invescigated.

ISO 9000

By 1997, more than ISO articles on various issues 

associaced with ISO 9000 registration have been 

published in quality management related journals 

(Terziovsici, Samson, and Dow, 1997) . However, almost 

all of these articles are prescriptive or descriptive 

and lack statistical and theoretical support. Porter 

and Tanner (1996) claim that, for many organizations, 

introduction to quality has been via ISO 9000 

registration efforts. Zhu and Scheuermann (1999) argue 

that when used correctly, quality standards such as ISO 

9000 can make a significant contribution to business

11
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improvement. Used incorrectly, it can result in a 

bureaucratic constraint of organizations.

A revision took place in 1994 that shifted the 

balance of standards more towards a total quality 

approach. Changes include more emphasis on the need for 

an implemented quality policy and the addition of 

preventative action to complement corrective action. 

Zuckerman (2000) indicates that the Year 2000 revision 

of the ISO 9000 series focus far more on continuous 

improvement and customer satisfaction. Conti (1999) 

believes that the new requirements are a big improvement 

from that of 1994 since they aim at customer 

satisfaction assurance, not just product quality 

assurance.

Proponents of ISO 9000 certification claim that ISO 

900 0 is the first step towards total quality and is a 

meaningful component of TQM (Askey and Dale, 1994;

Frehr, 1997; Anderson, Dale, and Johnson, 1999) .

Critics claim that ISO 9000 has little relation to TQM 

and is a bureaucratic procedure for international trade 

(Brecka, 1994; Stratton, 1994). They argue that ISO 

9000 is a barrier to market entry in countries that have 

used it as a regulatory standard. They view

12
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certification as a tariff on international trade. Askey 

and Dale (1994) found that managers tended to revert to 

their traditional practices after gaining certification. 

A large empirical study conducted by Anderson, Dale, and 

Johnson (1999) supports the view of proponents of ISO 

9000. There seems to be wide support in the literature 

that ISO 9000 certification is a potential path to TQM. 

Anderson et al. (1999) found from their study that 

customer and regulatory compliance are not the major 

reasons for the widespread adoption of ISO 9000 in North 

American manufacturing companies. Their study indicates 

that managers adopt ISO 900 0 as a way of acquiring 

recognition of quality assurance from their customers 

and external parties and achieving competitive advantage 

through quality management. The empirical question 

addressed here is whether managers obtain certification 

primarily in compliance with requirements of major 

customers or regulators, or whether ISO 9000 is a 

component of TQM.

Although there seems to be consensus in the 

literature that ISO 9000 is a potential path to TQM, the 

fundamental problem is that some managers perceive the 

ISO 9000 certificate as an end in itself, rather than a

13
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means Co an end. For example, McAdam and McKeown (1999) 

found chat although many small businesses in Northern 

Ireland are benefiting from ISO 9000, the majority of 

businesses are not progressing towards TQM. The 

businesses that were gaining most from TQM started with 

ISO 9000. ISO 9000 was seen as a starting point for TQM 

and as an ongoing integral part of TQM.

Even though ISO 9000 registration does not address 

what should be improved in order to gain a company's 

competitive position, Sisseil (1996) reports that, based 

on a survey of 1880 respondents, some of the benefits of 

certification are higher perceived quality, competitive 

advantage, improved customer demand, and increased 

market share. Overall, the survey found that ISO 900 0 

registration produces favorable results.

Some studies found that the primary business value 

of ISO 9000 certificacion was to open doors to markets 

chat were previously closed (Miller, 1993; Brecka,

1994). Although, increasing market share is one of the 

major reasons for achieving ISO 9000 certification, 

there is low expectation that ISO 9000 registration will 

lead to improvements in productivity or market share 

(Mann and Kehoe, 1994; Ebrahimpour, Withers, and EEikmet,

14

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

1997). Ebrahimpour et al. (1997), however, found that

ISO 9000 registered companies expect a high degree of 

improvement in product design, process design, product 

quality, communication, and supplier relations. 

Terziovski et al. (1997) found in their study that ISO 

9000 certification does not have a significant positive 

relationship with organizational performance by itself. 

Terziovski et al. (1997) failed to find a significant

effect of ISO 9000 on organizational performance. They 

found that the benefits attributable to certification 

were mainly for procedural efficiency and error rates, 

and less likely for market share, employee motivation 

and costs. Powell (1995) also found that the key to 

performance does not lie in the tools and techniques 

such as ISO 900 0 certification and benchmarking. Powell

(1995) found that the intangible factors, such as 

employee empowerment and senior management commitment, 

had a greater influence on performance. Zhang (2000) 

believes that ISO 9000 has much lower effects on overall 

business performance than TQM.

ISO 9000 is one of the fastest growing quality 

systems in the world. Despite its overwhelming 

popularity, there is considerable confusion regarding

15
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Che business value of ISO 9000 certificaCion. ISO 9000 

is abouc qualicy systems and about consistency. It aims 

to give customers confidence in their suppliers by 

assuring them that the suppliers have in place 

management processes that deliver consistency. It 

encourages but does not in and of itself directly assure 

product quality.

The review of the literature revealed a gap in 

research in this area of quality management. The 

following research questions will be empirically 

investigated in this study.

1. Do ISO 9000 registration efforts have a significantly 

positive effect on business performance?

2. Do ISO 9000 registration efforts have a significantly 

positive effect on customer satisfaction?

3. Do ISO 9000 registration efforts have a significantly 

positive effect on organizational competitiveness?

4. Is there a significantly positive relationship 

between ISO 9000 registration efforts and TQM 

practices?

TQM

A. substantial portion of the quality management

16
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literature is prescriptive, suggesting how managers 

should manage quality. In an extensive review of 226 

articles, Ahire, Landeros, and Golhar (1995) identified 

only 29 empirical studies of quality management 

practices. Of these, not one focused on the operational 

results of quality management programs.

TQM focuses on improving the organization's 

effectiveness and the responsiveness to customers' 

needs. In other words, the goals of TQM are 

organizational excellence and customer satisfaction.

The focus is to improve a firm's competitiveness which 

in turn improves the overall business performance 

(Kendricks and Singhal, 1996,- Hendricks and Singhal,

1997). Many studies have suggested a strong link 

between a TQM approach and superior financial 

performance (Porter and Tanner, 1996).

Saston and Jarrell (1998) examined the impact of 

Total Quality Management (TQM) on financial performance 

for a sample of 108 firms that began TQM implementation 

between 1981 and 1991. The study indicates that 

corporate performance, measured by publicly available 

financial and accounting data, has improved for the 

firms adopting TQM. They consistently found stronger

17
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financial performance for firms with more advanced TQM 

systems.

Hendricks and Singhal (1997) found that firms that 

have won quality awards have a stronger sales growth 

than a sample of firms that have not. Also, another 

study shows that the market value of firms responds 

positively to quality award announcements (Hendricks and 

Singhal, 1996) . Previous recipients of Malcolm 

Baldridge National Quality Award, such as Motorola and 

Lucent Technologies, have demonstrated strong financial 

performances, with earning rates and growth rates well 

above their industry sector averages (Hendricks and 

Singhal, 1996).

Dow, Samson, and Ford (1999) showed that quality 

practices can be categorized into nine dimensions. 

However, they found that not all of them contribute to 

superior quality outcomes. Powell (1995) settled on 12 

variables. Powell (1995) found the correlation between 

quality practices and firm performance to be positive 

and statistically significant.

McKinsey and Company found two-thirds of the TQM 

programs they examined were terminated due to the lack 

of improvement in financial performance (Economist,
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1992). Conflicting results have been reported regarding 

the effectiveness of TQM programs.

Waldman (1994) and Madu et al. (1995) have 

acknowledged organizational performance as another key 

construct of the TQM model. Flynn et al. (1995) found a

positive relationship between TQM practices and plant 

operation. Adam (1994) found a positive relationship 

between quality improvement approaches and performance.

Forza and Filippini (1998) suggest that TQM 

practices have a positive influence on customer 

satisfaction. Anderson et al. (1994) also found in

their study that TQM practices lead to customer 

satisfaction. Rust and Zahorik (1993) and Babich (1992) 

claim customer satisfaction is an important element of a 

firm's overall performance. Customer satisfaction will 

increase a firm's market share and profits.

Zairi, Letza, and Oakland (1994) suggested that TQM 

practices enhance firm's business performance, although 

mediated through customer satisfaction. Choi and Eboch 

(1998) found that TQM practices have a strong impact on 

customer satisfaction. Choi and Eboch (1998) suggested 

future research to consider the organizational dynamics 

of other institutionally driven quality initiatives such
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as ISO 9000.

Even though Berquisc and Ramsing (1999) could not 

determine whether quality award winning companies 

perform better than others financially, they found 

implementing quality management practices does seem to 

have a positive impact on employees in terms of their 

perception towards the organization's competitiveness 

and overall business performance.

Anderson, Fomell, and Lehmann (1994) found that 

their study supports that there is a positive impact of 

quality on customer satisfaction, and, in turn, 

profitability. Madu, Kuei, and Jacob (1996) indicate 

that practicing managers in manufacturing firms tend to 

think more widely that there is a positive correlation 

between quality dimensions, such as customer 

satisfaction and product and service quality, and 

organizational performance than managers in service 

firms.

Success of a firm depends on the firm's competitive 

position, and competitiveness depends on many important 

factors such as product and service quality, price, 

responsiveness, and variety (Reimann and Hertz, 1994; 

Steeples, 1994; Flynn, Schroeder, and Sakakibara, 1995;
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Schonberger and Knod, Jr., 1997).

A review of the literature led to the following

research questions which will be empirically

investigated in this study.

5. Do TQM practices have a significantly positive effect 

on business performance?

6. Do TQM practices have a significantly positive effect 

on customer satisfaction?

7. Do TQM practices have a significantly positive effect 

on organizational competitiveness?

S. Is there a significantly positive relationship

between organizational competitiveness and business 

performance?

9. Is there a significantly positive relationship 

between organizational competitiveness and customer 

satisfaction?

10. Is there a significantly positive relationship 

between customer satisfaction and business 

performance?
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CHAPTER THREE 
MODEL DEVELOPMENT

The first step in conducting empirical research is 

to establish the theoretical foundation for the study on 

hand. It is also important to determine initially 

whether the problem under examination involves theory 

verification (confirmatory in nature) or theory building 

(exploratory in nature) (Flynn, Sakakibara, Schroeder, 

Bates, and Flynn, 1990) .

Theory verification is the most widely used 

approach and is based on the scientific method. 

Hypotheses are generated from prior studies or from the 

literature, and they are tested by the data collected. 

Inferential statistics and significance tests are used 

either to accept or not accept the hypotheses based 

within specified confidence levels (Flynn et a l ., 1990).

Theory building is the less widely used approach. 

However, even in theory building, a priori model 

provides the underlying theoretical foundation. The 

origin for a theory building study is some assumptions, 

frameworks, or a perceived problem. The goal of theory 

development is to gain an understanding of the observed 

effects in terms of the proposed theory (Flynn et al.,
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1990; Handfield and Melnyk, 1998; Malhotra and Grover,

1998) .

The second seep is Co select an appropriate 

research design and data collection method. The survey 

design is the most commonly used methodology in 

empirical research. The questionnaire is most widely 

used in survey research. The foundation for 

questionnaire construction is the theory chat underlies 

it (Flynn et al., 1990; Malhotra and Grover, 1998) .

This study being conducted is confirmatory in 

nature and the model being proposed to test the research 

questions identified in Chapter Two is built on the 

basis of established beliefs, propositions, and findings 

of previous empirical studies conducted in quality 

management (See Figure 3-1). The review of the 

literature in the previous chapter identified five 

constructs: ISO 9000 registration efforts, TQM 

practices, competitiveness, customer satisfaction, and 

business performance. The proposed model will be tested 

using Structural Equation Modeling (SEM).

Hypotheses
This study investigates ten hypotheses concerning

23

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

the relationships among ISO 9000 registration efforts, 

TQM practices, competitiveness, customer satisfaction, 

and performance. Ten hypotheses to be tested are as 

follows:

HI: ISO 9000 registration efforts enhance TQM

practices.

H 2 : ISO 9000 registration efforts enhance

organizational competitiveness.

H 3 : ISO 9000 registration efforts enhance customer

satisfaction.

H 4 : ISO 9000 registration efforts enhance business

performance.

K 5 : TQM practices enhance organizational

competitiveness.

H 6 : TQM practices enhance customer satisfaction.

H 7 : TQM practices enhance business performance.

24
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H 8 : Organizational competitiveness enhances

customer satisfaction.

H 9 : Organizational competitiveness enhances

business performance.

H10: Customer satisfaction enhances business 

performance.

25
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CHAPTER FOUR 
METHODOLOGY 

Model Constructs and Variables
Structural Equation Modeling (SEM) not only 

estimates multiple interrelated relationships but also 

has the ability to incorporate latent constructs into an 

analysis. A latent construct cannot be measured 

directly but can be approximated by observed or measured 

variables. The measured variables, which are also known 

as manifest variables or indicators, are obtained from 

respondents in response to questions in a questionnaire. 

The proposed model has five latent constructs: ISO 9000 

registration efforts, TQM practices, competitiveness, 

customer satisfaction, and business performance.

Wherever possible, empirically validated scales and 

items have been identified and adapted. Ail five 

constructs and their measured variables are summarized 

in Tables 4-1 through 4-5.

ISO 9000 registration, efforts
The quality system requirements for ISO 9000 

registration are well documented in the literature 

(e.g., Arter, 1992; Durand, Marquardt, Peach, and Pyle,
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1993; Ebrahimpour et al., 1997). Please see Appendix A: 

Part 2 for the twenty quality system requirements for 

ISO 9000 registration. Ebrahimpour et al. (1997) found

that internal quality audits, document and data control, 

corrective and preventive action, training, and quality 

records were perceived to be some of the most demanding 

elements in the ISO 9000 registration process. Those 

five elements received high scores in this survey. Two 

other elements. Quality Systems and Process Control, 

also received high scores in this survey. Thus, these 

seven elements are chosen as measured variables to 

represent the ISO 9000 registration efforts (see Table 

4-1) .

TQM practices
Operations Management literature provides the list 

of critical factors or criteria for measuring and 

evaluating TQM practices (Saraph, Benson, and Schroeder, 

1989; Flynn, Schroeder, and Sakakibara, 1994; Ahire, 

Golhar, and Waller, 1996; Black and Porter, 1996).

The above mentioned studies have published empirically 

validated scales for integrated quality management.

Saraph et al. (1989) derived an eight-factor
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framework for quality management. Flynn et al. (1994) 

identified seven major dimensions of TQM. Their focus 

was more on the manufacturing sector. Black and Porter

(1996) extracted a series of items from the Baldrige 

model and established literature. Ahire et al. (1996) 

identified twelve constructs of TQM.

Among the identified critical factors of TQM, 

supplier relationship, customer involvement, training, 

information and analysis, top management commitment, 

product design, process design, and employee involvement 

are chosen as measured variables to describe TQM 

practices. Items for the respective measured variables 

are provided in Table 4-2 (Ahire et a l ., 1996; Black and 

Porter, 1996; Flynn et al., 1994; Flynn et al., 1995;

Saraph et al., 1989; Powell, 1995; Choi and Eboch,

1998) .

Competitiveness
Competitiveness refers to the firm's ability to 

grow and prosper among other firms in the marketplace. 

Skinner (1995) identified cost, quality, dependability, 

and flexibility as four major performance capabilities. 

Dependability is the ability of a firm to provide its
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goods or services on schedule. Flexibility is the 

ability of a firm to offer a wide variety of products to 

its customers. Adam and Swamidass (1989) found that 

cost, quality, delivery, and flexibility were most often 

mentioned in the manufacturing strategy literature. 

Manufacturing strategy refers to how operations function 

can contribute to a firm's ability in achieving a 

competitive advantage. Marucheck, Pannnesi, and 

Anderson (1990) also found that many firms consider 

cost, quality, delivery, and flexibility as four 

strategic advantages a business might want to achieve.

Wheelwright and Kayes (1985) argued that there are 

five manufacturing competitive advantages: cost, 

quality, dependability, flexibility, and innovation.

Even though, Leong, Snyder, and Ward (1990) also 

suggested innovation as a fifth competitive advantage, 

innovation has not been operational as a competitive 

priority in the literature.

Jasinowski (1995) indicates that businesses need to 

be restructured in order to achieve competitive 

advantage(s) in the areas of quality, price (cost), 

flexibility, and availability (dependability) . Even 

though organizations can pursue in one or more of these
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competitive priorities, quality initiatives have 

captured the greatest attention (Yusof, 1995).

Flynn, Schroeder, and Flynn (1999) also found that 

the world-class manufacturing practices leads to 

improvement in the following performance 

characteristics: cost, quality, dependability and 

flexibility. Hayes and Wheelwright (1984) first 

introduced the term 'world-class manufacturing' and 

described world-class manufacturing as a set of best 

practices that would lead to superior business 

performance.

Ward, McCreery, Ritzman, and Sharma (1998) believe 

that manufacturing competitive advantages can be 

expressed in terms of four basic elements: cost, 

quality, delivery, and flexibility. They developed 

scales for cost importance, quality importance, delivery 

time importance, and flexibility importance. They 

assessed how well the scales capture the constructs that 

they represent using data collected from 114 

manufacturing plants in the United States, and found 

that the instrument developed is reliable and valid.

These four manifest variables (cost, quality, 

delivery, and flexibility) are chosen to assess a firm's
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competitiveness. Items for the respective measured 

variables are provided in Table 4-3 (Narasimhan and 

Jayaram, 1998; Ward et al .f 1998; Flynn, Schroeder, and 

Flynn, 1999; Ward and Duray, 2000).

Customer Satisfaction
Customer satisfaction is an often-mentioned 

construct in the quality management literature.

Anderson et al. (1994) found that there are positive 

relationships between quality and customer satisfaction, 

and customer satisfaction and profitability. Rust and 

Zaharik (1993) also demonstrated that the relationship 

between customer satisfaction and profitability is 

significantly positive for a health care organization. 

Fomeli (1992) argues that high customer satisfaction 

increases loyalty for current customers which in turn, 

influences the firm's economic returns. Babich (1992) 

suggests that TQM practices lead to customer 

satisfaction. Woodruff and Gardial (1996) discuss the 

complex task of measuring customer satisfaction. Even 

though there are many different ways organizations learn 

about their customers' satisfaction, the following 

methods are used by companies in the hospitality
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industry:

1. Verbal/Written Complaints or Compliments

2. The Number of Repeat Customers

3. Customer Retention Rate

4. Level of Perceived Customer Satisfaction

Customer Satisfaction is measured by the following 

four indicators: number of customer compliments, number 

of repeat customers, customer retention rate, and the 

level of customer satisfaction as shown in Table 4-4 

(Babich, 1992; Fomell, 1992; Rust and Zahorik, 1993; 

Anderson, Fomell, and Lehmann, 1994; Woodruff and 

Gardial 1996).

Performance

Two indicators often used to measure a firm's 

performance are profit and market share. Thus, they are 

chosen to measure organizational performance in the 

current study (Reimann and Hertz, 1994; Zairi et al., 

1994; Flynn et al., 1995; Madu, Kuei, and Jacob, 1996; 

Scnonberger and Knod, Jr., 1997; Easton and Jarrell, 

1998; Smith and Reece, 1999; Ward and Duray, 2000).

Items for the respective measured variables are provided 

in Table 4-5 (Flynn, et al., 1995; Smith and Reece,
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1999).

Zairi et al (1994) and Reimann and Hertz (1994) 

claim that TQM practices improve the firm's market share 

and profits, although mediated through competitiveness. 

Schonberger and Knod, Jr. (1997) suggest that higher 

customer satisfaction leads to higher customer retention 

rate which in turn, increases market share and 

profitability. Smith and Reece (1999) applied return on 

capital employed and sales growth rate to measure 

business performance. Ward and Duray (20 00) indicate 

that business performance is often measured by market 

share and sales growth. Easton and Jarrell (1998) 

studied the effects of TQM on corporate performance.

The study provides evidence that there is a positive 

association with an improvement in financial performance 

and the adaptation of TQM. Their findings further 

indicate that the improvement in performance is even 

stronger for firms with more advanced TQM systems. Madu 

et al. (199S) used components such as profitability, 

market share, sales growth, and earnings growth to 

measure organizational performance.
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Research. Design
Variable measurement issues and sample selection 

process are discussed in this section.

Questionnaire Development
Pilot testing is an integral part of questionnaire 

construction. It provides feedback on how easy the 

questionnaire is to complete and which concepts are 

unclear. The first draft of the questionnaire was 

developed based on a comprehensive literature review. 

Once compiled, the survey form was refined through a 

series of reviews by external judges. First, the 

director of ISO 9000 Collaborative Program at Merrimack 

College in Massachusetts was contacted to test the 

instrument for clarity, relevance, and technical 

accuracy. Comments were solicited regarding all aspects 

of the survey. Suggestions made to improve the survey 

were incorporated making the questionnaire more clear 

and less redundant. Operations Management, Marketing, 

Finance, and Accounting faculty members at two different 

institutions were then consulted as expert judges for 

content validation to determine how well the chosen 

items represent the defined constructs. Finally,
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quality managers at two ISO 9000 registered companies 

were interviewed while they reviewed the questionnaire 

to identify any language ambiguities and perceived 

omissions of other quality management practices used in 

manufacturing plants but not included in the survey.

The discrepancies and comments were used to further 

refine the instrument in order to help ensure the 

validity and reliability of the measures, as well as 

making it more user-friendly.

All suggested clarifications, revisions, and 

deletions were carefully reviewed and the final 

questionnaire established. A copy of the final 

questionnaire is provided in Appendix 1.

Survey Instrument
Conducting empirical research without considering 

its reliability and validity is useless since the 

results can not be generalized (Flynn et ai., 1990) .

The data collected by surveys is of little use unless 

its reliability and validity can be demonstrated.

Reliability is an evaluation of measurement 

consistency (Cook and Campbell, 1979). Reliability 

measures whether a questionnaire repeatedly administered
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Co Che same people will yield Che same resulCs. Thus, 

ic measures Che abiliCy Co replicaCe Che scudy. 

ReliabiliCy is a prerequisiCe Co esCablishing validiCy 

(Schwab, 1980). If a measure yields inconsisCenC 

resulCs, even very highly valid resulCs are meaningless. 

There are a number of mechods for measuring various 

aspecCs of reliabiliCy.

However, for research chac uCilizes quescionnaires 

as Che case of chis sCudy, incemal consiscency is 

imporcanc since chere is only one form of a measure 

available. There should be a high degree of correlacion 

among che icems chac comprise che measure. The mcsc 

widely accepced index of a measure's incemal 

consiscency is Cronbach's Coefficienc Alpha (Cronbach, 

1951). Coefficienc Alpha is roughly che average of che 

correlacion of each icem wich each ocher icem. ic is 

popular because ic incorporaces every possible splic of 

che scale in ics calculacion, racher chan one arbicrary 

splic, such as che splic-half measure. Cronbach's 

Coefficienc Alpha is pare of che scandard reliabiliCy 

package in sofcware packages such as SPSSX. In chis 

sCudy, Conbach's Alpha will be used Co assess 

reliabiliCy. The minimum generally accepCable Alpha
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value is .70 (Nunnally, 1967).

In general, validity measures two things (Cook and 

Campbell, 1979). First, does the item or scale truly 

measure what it is supposed to measure? Second, does it 

measure nothing else? If either of these questions can 

be answered "no," the item or scale should not be used 

(Cook and Campbell, 1979). Content validity is a 

judgement by experts of the extent to which a scale 

truly measures the concept that it is intended to 

measure based on the content of the items (Nunnally, 

1967). It can only be determined by experts and by 

reference to the literature (Flynn et a l ., 1990). The 

Delphi method is a very useful means for establishing 

the concent validity of items. Content validity is very 

critical. If the content of a construct or theory is 

faulty, no amount of reliability or construct validity 

will suffice.

Construct validity measures whether a scale is an 

appropriate operational definition of a construct 

(Nunnally, 1967). In other words, the construct 

validity quantitatively checks whether the scale is 

measuring what it supposed to measure. To demonstrate 

construct validity, the scale should correlate highly
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with those variables with which it should theoretically 

correlate and should not correlate significantly with 

those variables with which it should differ (Anastasi, 

1968; Rosenthal and Rosnow, 1991).

Factor analysis will be used in two ways. First, 

factor analysis will help to identify tentative 

dimensions, as well as suggest items for deletion and 

places where items should be added. Conducting a factor 

analysis on a single summated scale will show whether 

all items within the summated scale load on the same 

construct or whether the summated scale actually 

measures more than one construct. A second use for 

factor analysis is in testing hypotheses in an already- 

developed scale. In this case, the confirmatory factor 

analysis (CFA) is conducted on che scales that comprise 

several summated scales simultaneously. Confirmatory 

factor analysis is che most comprehensive method for 

assessing construct validity since it provides 

statistical tests (e.g. Chi-square test for the overall 

fit of the model and t-tests of the significance of the 

factor loadings). It allows for a more objective means 

of establishing construct validity (O'Leary-Kelly and 

Vokurka, 1998) . Comparing this with the dimensions and
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loading from factor analysis will help in establishing 

construct validity of a previously developed summated 

scale.

Sample
For empirical studies, it is important to plan the 

sample sizes so that needed protection against both Type 

I and Type II errors can be obtained and so that the 

estimates of interest have sufficient precision to be 

useful (Hair, Anderson, Tatham, and Black, 1998). This 

planning is necessary to ensure that the sample sizes 

are large enough to detect important differences with 

high probability. Planning of sample sizes is therefore 

an integral part of the research design.

Sample size can impact the statistical test by 

either making it insensitive (at small sample sizes) or 

overly sensitive (at very large sample sizes) (Marsh, 

Balia, and McDonald, 1988; Bearden, Sharma, and Teel, 

1982). In other words, an increase in the size of the 

sample chosen would result in an increase in power; a 

decrease in the size of the sample selected would result 

in a decrease in power.

Structural Equation Modeling requires large sample
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sizes due to the large number of estimations that take 

place (Hair et al., 1998). The critical question in SEM 

is how large a sample is needed? As the sample size 

becomes large (exceeding 400 to 500), the method becomes 

too sensitive and any difference between the proposed 

model and the actual pattern of relationships is almost 

always detected, making all goodness-of-fit measures 

indicate a poor fit (Tanaka, 1987; Marsh, Balia, and 

McDonald, 1988). While there is no correct sample size, 

a reasonable recommendation is to test a model with a 

sample size of about 200 (Bentler, 1995; Hoelter, 1983).

Two major industries were surveyed. The population 

for this study consisted of ISO 9000 registered 

manufacturing companies of electronic and other 

electrical equipment and components and chemicals and 

allied products in the United States. This included all 

ISO 9000 registered firms operating in the United States 

with Standard Industrial Classification codes 3600 and 

2800. These two industries were selected because 

electronic/electrical industry was the first industry 

that embraced ISO 9000 and is best represented in terms 

of number of companies registered in che United States. 

The chemical industry was chosen because it is
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sufficiently different from electronic/electrical 

industry and is also well represented in terms of number 

of companies registered in the United States. It is 

also one of the major industries often mentioned in 

empirical studies done in the area of quality management 

(e.g. Withers, Ebrahimpour, and Hikmet, 1997).

The mailing list was obtained from the 1999 ISO 

9000 Registered Company Directory which was compiled by 

the McGraw-Hill Companies. A. total of 213 0 firms were 

surveyed. Of these, 1600 belonged to the 

electronic/electrical industry and 53 0 belong to the 

chemical industry. These include all of the firms with 

their ISO 9000 champions identified. An effort was made 

so that no one person would receive more than one 

questionnaire. The survey forms were sent to the ISO 

9000 champions of these firms. ISO 9000 champions are 

determined as the most appropriate respondents since 

they are most familiar with their firm's quality 

practices and its impact on firm's performances.

Analytical Methods
Structural Equation Modeling is a highly 

sophisticated multivariate technique that combines the
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best features of factor analysis, multiple regression, 

and path analysis into a single, more powerful method 

(Hair et al ., 1998; Mueller, 1996). SEM is used to 

study complex relationships among a series of variables, 

some of which can be directly measured and some of which 

cannot be measured. This ability to deal with complex 

latent variables is what separates SEM from other 

multivariate analytical methods. In many cases, the 

most interesting theoretical constructs are those which 

cannot be measured directly, or have been limited in the 

past to single item measurement. The use of structural 

modeling allows for a more full representation of the 

constructs of interest.

SEM allows for estimation of multiple and 

interrelated relationships while including unobservable 

concepts in these relationships and accounting for 

measurement error in the estimation process (Hair et 

al., 1998). Multiple regression allows only one 

dependent variable and accepts only one measurement for 

each independent variable. Factor analysis examines the 

relationship between measured variables and individual 

latent constructs, but does not allow for study of 

directional relationships among latent constructs. Path
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analysis allows only one measure for each latent 

construct. The combination of all of these methods into 

SEM allows for a versatile method that considers 

multiple measurements and directional relationships in 

hypothetical models (Hair et al., 1998; Mueller, 1996).

SEM is well suited for this study. It provides a 

straightforward method of dealing with multiple 

relationships simultaneously while providing statistical 

efficiency. However, there has been growing concern for 

the correct use of, and the conclusions that can be 

legitimately drawn from, multivariate procedures. No 

statistical methodology, including SEM, can establish 

causal relations (Bullock, Harlow, and Mulaik, 1994) . 

This is a design issue and not a statistical issue. 

Although SEM can not in and of itself determine 

causality, it can be argued that SEM methods may offer 

potential for tentative causal inferences to be drawn 

when used with a carefully specified and controlled 

design supported with theory (Bullock, Harlow, and 

Mulaik, 1994) .

SEM allows us to examine the relationships based on 

a solid theory. If the theoretical foundation on which 

the model is based is flawed, the results of the
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analysis using SEM will also contain those flaws. SEM 

cannot overcome the inherent problems of the situations 

in which it is used; it is a method to analyze the fit 

of a model to the data collected.

Several sets of analyses will be conducted. First, 

general factor analyses with oblique rotation will be 

conducted for each of the latent constructs. Measured 

variables that load poorly or complexly will be either 

dropped or combined with other variables. Then, 

confirmatory factor analysis will be conducted for each 

of the latent constructs to establish construct 

validity. Next, descriptive statistics will be computed 

for all retained variables for each construct. Lastly, 

several sets of structural equation models will be 

conducted to support the selection of the most 

appropriate model in order to explain the relationships 

found in the data collected. This includes testing 

variations of the model with alternate paths deleted to 

assess the importance of model aspects.

SEM will be used to test the fit between a 

theoretical model and empirical data. In SEM 

applications, because the specified model represents the 

theoretical expectations about the data structure, the
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null hypothesis is that model fits the data (Fan and 

Wang, 1998). Contrary to most hypotheses testing 

situations, the name of the game is not to reject the 

null hypothesis. SEM requires a relatively large sample 

size for the results of the chi-square test to be valid 

(Bentler, 1995). However, a large sample size inflates 

the power of the chi-square test and makes it easy to 

reject the null hypothesis. Thus, a variety of 

alternative descriptive indices will also be used for 

assessing model fit. Structural Equation Models will be 

evaluated by chi-square significance tests supplemented 

with adjunctive fit indices such as the Comparative Fit 

Index (CFI: Bentler, 1990) and the root mean square 

error of approximation (RMSEA) as an index to quantify 

the amount of model misfit. The minimum threshold p- 

vaiue is .05, a value required for an adequate fit of 

the overall model (Bagozzi and Yi, 1988; Bentler, 1995). 

Another way of assessing the fit of the overall model is 

by computing the ratio of chi-squared to the degrees of 

freedom. According to Matsueda (1982), a ratio of no 

more than four is considered a good fit. Bentler (1995) 

suggests that the CFI index value be at least 0.95 for 

confirmed models. Browne and Cudek (1993) suggest that
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RMSEA values less than 0.08 imply adequate model fit and 

values less than 0.05 imply a good model fit. Fan and 

Wang (1998) found that sample size had little influence 

on the CFI and RMSEA indices.

To assess the local fit of specific parts of a 

model, z-ratios of unstandardized parameter estimates 

over standard errors and R-Square values for each 

dependent variable will also be examined.

Multiple group analyses will also be performed by 

splitting the data set by industry, U.S. owned and 

foreign owned firms, TQM and non-TQM firms as well as by 

firm sizes in terms of number of employees. These 

findings will be compared to the original study. These 

comparisons would show interesting and meaningful 

insights as to whether industry, firm type and firm size 

have any effect on the hypotheses that we are testing.

Other Considerations
Careful examination of completed questionnaires, 

prior to data entry, can prevent subsequent data 

analysis problems. Things to look for include incomplete 

or missing data and written comments. In this study, if 

less than 5% of the data is missing, the missing data
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will be filled in with the mean (Tabachnich and Fidell, 

1996). Otherwise, if more than 5% of the data is 

missing, the information will be dropped from the study.
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Table 4-1
ISO 9000 Registration Efforts

Measured Variables
Quality System

Document and Data Control
Process Control

Corrective and Preventive Action

Quality Records

i  Internal Quality Auditing

j Training
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Table 4-2 
TQM Practices

Measured Variables Items
Supplier Relationship long-term relationship,

small number of suppliers, 
suppliers are certified, 
supplier involvement

Customer Involvement seek customers' input,
involve customers in design, 
customers' feedback encouraged, 
customers visit our plant

Employee Involvement quality circle programs,
employee suggestions evaluated, 
feedback is provided, 
employees are held responsible

I Training training in problem-solving,
training in basic statistics, 
employee training, 
management training

. Information and Analysis quality information displayed,
progress report displayed, 
cost of quality 
data available, 
benchmarking available,|

| Top Mgmt Commitment effective communication,
adequate resources available, 
clear goals identified,

I managers serve as champions,
: promotes quality tools usage

Process Design SPC is used extensively.
Preventive program in place

Product Design product designs are reviewed,
customer requirements analyzed
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Table 4-3 
Competitiveness

Measured Variables Items
Cost unit production cost,

inventory level, 
capacity utilization, 
productivity, 
waste

Quality conformance to design
specification, 
product performance, 
product durability, 
product reliability, 
perceived product quality,

Delivery delivery speed,
delivery reliability, 
on-time delivery

Flexibility technical innovation
customization, 
rapid capacity adjustment 
product design time 
set up time
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Table 4-4 
Customer Satisfaction.

Measured Var-iahlga

Number of Customer Compliments 

Number of Repeat Customers 

Customer Retention Rate 

Level of Customer Satisfaction

Table 4-5
Business Performance

iMeasured Variables Items
Profit

!Market Share

return on investment, 
net income, 
revenue,
financial performance, 
total sales,

sales growth rate, 
export growth rate, 
number of new customers
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CHAPTER FIVE 
RESULTS

This chapter will first discuss the descriptive 

statistics of the sample population. Second, the 

performance of the scales used to measure constructs 

will be discussed followed by the assessment of the 

proposed model. Finally, the test results of ten 

hypotheses will be discussed.

Descriptive Statistics
Of the 2130 mailed surveys, 187 were returned as 

un.deliverable. The most frequently mentioned reason for 

undeliverable surveys was that the addressee was no 

longer (at this address) with the company. Within two 

months of mailing, 445 completed surveys were returned 

giving a 23% response rate. Upon review, the responses 

of 4 surveys were deemed to be unusable due to missing 

or invalid information resulting in 441 usable 

responses. Four surveys were regarded unusable because 

the respondents either left Part 3 and/or Part 4 of the 

questionnaire blank or described why they could not 

answer them.

Table 5-1 summarizes the sample demographics.
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Approximately 25% of the questionnaires were sent to 

firms in the chemical industry and 75% of the 

questionnaires were sent to firms in the electronics 

industry. Among the usable returned responses, 

approximately 29% were from firms in the chemical 

industry and 71% were from firms in the electronics 

industry. It is evident in this table that the response 

distribution relating to the industry type matches 

fairly well with the population distribution. Even 

though the respondents did very well in answering 

questions regarding the industry type and firm size, 

about 3 0% of them chose not to answer questions 

regarding the firm type.

Other interesting findings were that 193 

respondents (44%) said that TQM has not been implemented 

in their plants. 236 respondents (54%) answered that 

TQM has been implemented or has been in process of being 

implemented- 353 responses (80%) indicated that ISO 

9000 registration was either very important or required. 

None of the respondents replied that ISO 9000 

registration was not important to their plant. Only 30 

respondents (7%) indicated that their competition has 

not been registered to the ISO 9000 standard.
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Investigation of these differences, however, was 

not part of the study. The exploration of any group 

differences will be discussed as part of the future 

directions in the next chapter.

Scales
Even though many scales employed in this study have 

been empirically tested for reliability and validity, it 

was necessary to review their performance under the 

actual conditions of the study. In this section, scales 

were examined to see if they met the accepted 

reliability and validity measurement standards.

Summated scales have been used wherever possible to 

enhance the reliability of the measurement. In order to 

have construct validity, a set of items must represent 

one and only one concept. Thus, the factor analysis 

must highlight only one significant factor. Also, a 

set of items should not only correlate highly with each 

other, but should also have lower correlation with other 

constructs in the model.

Confirmatory factor analysis was also performed 

since it contains inferential statistics that allow for 

hypothesis testing regarding the unidimensionality of a
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set. of measures. Each of the five constructs was 

assessed separately, and then they were analyzed 

together.

ISO 9000 Registration Efforts

The seven indicators meant to measure ISO 9000 

registration efforts did, in fact, load together on an 

individual factor. A scree plot further supports this 

result. As can be seen in Table 5-2, all seven 

indicators correlate highly with each other and each was 

significantly associated with the underlying latent 

variable. 51.7% of the total variance can be explained 

by the first factor. In other words, the resulting 

factor explains 51.7% of the information yielded by the 

seven indicators. The seven indicators were Xl=Quality 

System, X2=Document and Data Control, X3=Process 

Control, X4=Ccrrective and Preventive Action, X5=Quality 

Records, X6=Intemai Quality Auditing, and X7=Training. 

The reliability for the scale containing these measures 

was calculated with an alpha value of .34.

Competitiveness

Conducting a principal component analysis with
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oblique rotation and four designated factors resulted in 

a pattern matrix shown in Table 5-3. Variables V33-V37 

were loaded together. These five items were used to 

measure cost. The five items were V33=Unit Production 

Cost, V34=Inventory Level, V35=Capacity Utilization, 

V36=Productivity, and V37=Waste.

Variables V38-V42 were loaded together onto a 

different component. These five items were used to 

measure quality. The five items were V38=Conformance to 

Design Specification, V39=Prcduct Performance, 

V40=Product Durability, V41=Product Reliability, and 

V42=Perceived Product Quality.

Variables V44-V46 were loaded together onto another 

component. These three items were used to measure 

delivery. The three items were V44=Delivery Speed, 

V45=Delivery Reliability, and V45=0n-Time Delivery.

Finally, variables V43 and V47-V49 were loaded 

together onto a different component. These four items 

were used to measure flexibility. The four items were 

V43=Technical Innovation, V47=Customization, V48=Rapid 

Capacity Adjustment, and V49=Product Design Time.

V50=Set Up Time, which loaded complexly, was 

dropped from further analysis.
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Cost
The five items meant to measure cost did, in fact, load 

together. As can be seen in Table 5-4, all five items 

correlate highly with each other. Each of them was 

significantly associated with the underlying variable. 

70.7% of the total variance can be explained by the 

extracted factor. In other words, the measured 

variable, cost, explains 70.7% of the information 

yielded by the five items. The reliability for the 

scale containing these items was calculated with an 

alpha value of .39.

Quality
The five items meant to measure quality loaded 

together. As can be seen in Table 5-5, all five items 

correlate highly with each other and each was 

significantly associated with the underlying variable. 

70.4% of the total variance can be explained by the 

extracted factor. In other words, the measured 

variable, quality, explains 70.4% of the information 

yielded by the five items. The reliability for the 

scale containing these items was calculated with an
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alpha value of .89.

Delivery
The three items meant to measure delivery loaded 

together. As can be seen in Table 5-6, all three items 

correlate highly with each other and each was 

significantly associated with the underlying variable.

89.4% of the total variance can be explained by the 

extracted factor. In other words, the measured 

variable, delivery, explains 89.4% of the information 

yielded by the three items. The reliability for the 

scale containing these items was calculated with an 

alpha value of .94.

Flexibility
The four items meant to measure flexibility did 

load together. As can seen in Table 5-7, all four items 

correlate highly with each other and each was 

significantly associated with the underlying variable. 

68.1% of the total variance can be explained by the 

extracted factor. In other words, the measured 

variable, flexibility, explains 68.1% of the information
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yielded by the four items. The reliability for the 

scale containing these items was calculated with an 

alpha value of .84.

Competi tiveness

The four measured variables meant to measure 

competitiveness did, in fact, load together on an 

individual factor. A scree plot further supports their 

loading on a single factor. As can be seen in Table 5- 

8, all four indicators correlate highly with each other 

and each was significantly associated with the 

underlying latent variable. 73.1% of the total variance 

can be explained by the first factor. In other words, 

the resulting factor, competitiveness, explains 73.1% of 

the information yielded by the four indicators. The 

four indicators are Yl=Cost, Y2=Quality, Y3=Delivery, 

and Y4=Flexibility. The reliability for the scale 

containing these measures was calculated with an alpha 

value of .97.

Customer Satisfaction

The four indicators meant to measure customer 

satisfaction did, in fact, load together on an
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individual factor. These results can be further 

supported with a scree plot. As can be seen in Table 5- 

9, all four indicators correlate highly with each other 

and each was significantly associated with the 

underlying latent variable. 80.3% of the total variance 

can be explained by the first factor. In other words, 

the resulting factor, customer satisfaction, explains 

80.3% of the information yielded by the four indicators. 

The four indicators were SI=Number of Customer 

Compliments, S2=Number of Repeat Customers, S3=Customer 

Retention Rate, and S4=Level of Customer satisfaction. 

The reliability for the scale containing these measures 

was calculated with an alpha value of .32.

Business Performance

Conducting a principal component analysis with 

oblique rotation with two designated factors resulted in 

the pattern matrix shown in Table 5-10. Variables V57- 

V60 were loaded together. These four items were chosen 

to measure profit. The four items are V57=Retum on 

Investment, V58=Net Income, V59=Revenue, and 

V60=Financial Performance.

Variables V53-V64 were loaded together onto a
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different component. They were used to measure market 

share. These two items were V63=Export Growth Rate and 

V64=Number of New Customers.

V61=Total Sales and V62=Sales Growth Rate loaded 

complexly and were dropped from further analysis.

Profit
The four items meant to measure profit did load

together. As can be seen in Table 5-11, all four items

correlate highly with each other and each was 

significantly associated with the underlying variable. 

86.9% of the total variance is explained by the 

extracted factor. In other words, the measured 

variable, profit, explains 36.9% of the information 

yielded by the four items. The reliability for the 

scale containing these items was calculated with an 

alpha value of .95.

Market Share
The reliability for the scale containing the two

items was calculated with an alpha value of .79.
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Business Performance

The two measured variables were used to measure 

business performance. The cwo indicators were Pl=Profit 

and P2=Market Share. The reliability for the scale 

containing these two indicators was calculated with an 

alpha value of .71.

TOM Practices

Process design was dropped from further analysis 

because the reliability for the scale containing the two 

items, SPC is used extensively and preventive program is 

in place, was calculated with an alpha value of .45. 

Conducting a principal component analysis using oblique 

rotation with six designated factors resulted in a 

pattern matrix shown in Table 5-12. Variables V65-V68 

were loaded together. These items were chosen to 

measure supplier relationship. The four items were 

V65=Long-Term Relationship, V66=Small Number of 

Suppliers, V67=Suppliers Are Certified, and V68=Supplier 

Involvement.

Variables V69-V72 loaded together onto a different 

component. These four items were to measure customer 

involvement. They were V69=Seek Customers' Input,
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V70=Involve Customers in Design, V71=Encourage 

Customers' Feedback, and V72=Encourage Customers' Visit.

Variables V79-V8Q also loaded together onto another 

component. These two items were chosen to measure 

training. The two items were V79=Employee Training and 

VS0=Management Training.

Variables V82-V83 were loaded together onto another 

component. These items were chosen to measure 

information and analysis. The two items were 

V82=Quality-Related Goals Displayed and V83=Cost of 

Quality Data Available.

Variables V85-V88 and V91 were loaded together onto 

a different component. These five items were chosen to 

measure top management commitment. They were 

V85=Effective Employee/Management Communication System, 

V8S=Aaequate Resources Available, V87=Clear Quality 

Goals Identified, V88=Top managers Serve as Champions, 

and V91=Management Promotes Quality Tool and Methods. 

Finally, variables V92-V93 were loaded together onto 

another component. These two items were chosen to 

measure product design. Items included were V92=Product 

Design Reviewed and V93=Customer Requirements Analyzed.

Other items which loaded complexly or theoretically
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unjustified were dropped from further analysis.

Supplier Relationship
The four items meant to measure supplier 

relationship did load together. As can be seen in Table 

5-13, all four items correlate highly with each other 

and each item was significantly associated with the 

underlying variable. 59.8% of the total variance was 

explained by the extracted factor. In other words, the 

measured variable, supplier relationship, explains 59.8% 

of the information yielded by the four items. The 

reliability for the scale containing these four items 

was calculated with an alpha value of .78.

Customer Involvement
One of the four items, V72, did not load well and 

thus was dropped. The remaining three items meant to 

measure customer involvement did, in fact, load 

together. As can be seen in Table 5-14, all three items 

correlate highly with each other and each was 

significantly associated with the underlying variable.

71.9% of the total variance was explained by the 

extracted factor. In other words, the measured
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variable, customer involvement;, explains 71.9% of Che 

information yielded by che Chree items. The reliability 

for the scale containing these items was calculated with 

an alpha value of .80.

Training
The reliability for the scale containing the two 

items was calculated with an alpha value of .93.

Information and Analysis
The reliability for che scale containing the two 

items was calculated with an alpha value of .57. Thus, 

this indicator was dropped from further analysis.

Top Management Commitment
The five items meant to measure top management 

commitment did load together. As can be seen in Table 

5-15, all five items correlate highly with each other 

and each is significantly associated with the underlying 

variable. 68% of the total variance was explained by 

the extracted factor. In other words, the measured 

variable, top management commitment explains 68% of the 

information yielded by the five items. The reliability
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for Che scale containing Chese iCems was calculated with 

an alpha value of .88.

Product Design
The reliability for the scale containing the two 

items was calculated with an alpha value of .79.

TQM Practices

The five indicators meant to measure TQM Practices 

did, in fact, load together on an individual factor. A 

scree plot further supports their loading on a single 

factor. As can be seen in Table 5-16, all five 

indicators correlate highly with each other and each was 

significantly associated with che underlying latent 

variable. 56.5% of the total variance was explained by 

the first factor. In other words, the resulting factor, 

TQM practices, explains 56.6% of the information yielded 

by the five indicators. The five indicators were 

Tl=Supplier Relationship, T2=Customer Involvement, 

T3=Training, T4=Top Management Commitment, and 

T5=Proauct Design. The reliability for the scale 

containing these measures was calculated with an alpha 

value of .78.
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Constructs

Conducting a principal component analysis with 

oblique rotation resulted in a pattern matrix shown in 

Table 5-17. Measured variables XI-X7 were loaded 

together. These indicators were chosen to measure ISO 

9000 registration efforts.

Measured variables T1-T5 were loaded together onto 

a different component. These five were chosen to 

measure TQM practices.

However, measured variables Y1-Y4 which were chosen 

to measure competitiveness, measured variables S1-S4 

which were chosen to measure customer satisfaction, and 

measured variables P1-P2 which were chosen to measure 

business performance were all loaded onto the same 

component.

Conducting a principal component analysis using 

oblique rotation on indicators XI-X7, T1-T5, and Y1-Y4 

resulted in a pattern matrix as shown in Table 5-18.

The analysis revealed that the three constructs, ISO 

9000 registration efforts, TQM practices and 

competitiveness are distinct factors.

Similarly, conducting a principal component
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analysis using oblique rotation on indicators X1-X7, TI­

TS, and S1-S4 resulted in a pattern matrix as shown in 

Table 5-19. The analysis revealed that the three 

constructs, ISO 9000 registration efforts, TQM 

practices, and customer satisfaction are distinct 

factors.

Also, conducting a principal component analysis 

using oblique rotation on indicators XI-X7, T1-T5, and 

P1-P2 resulted in a pattern matrix as shown in Table 5- 

20 indicating that the constructs, ISO 9000 registration 

efforts, TQM practices and business performance are 

distinct factors.

Conducting a principal component analysis with 

oblique rotation and three designated factors on 

indicators Y1-Y4, SI-34, and P1-P2 resulted in a pattern 

matrix shown in Table 5-21. Measured variables Y1-Y4 

were loaded together. Even though Y2=Quaiity loaded 

complexly, it was not dropped since it is theoretically 

justified as an essential element to measure 

competitiveness. These four indicators were chosen to 

measure competitiveness.

Measured variables S1-S4 were loaded together onto
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a different component. These four indicators were 

chosen to measure customer satisfaction.

Measured variables P1-P2, which were chosen to 

measure business performance, were loaded onto another 

component. Although Pl=Profit loaded complexly, it was 

not dropped since it is theoretically justified as an 

essential element to measure business performance.

These findings support convergent and discriminant 

validity.

The correlation matrix of five constructs is shown 

in Table 5-22. As expected, the correlations between 

competitiveness and customer satisfaction, 

competitiveness and business performance, and customer 

satisfaction and business performance are very high.

Confirmatory factor analysis was also conducted. 

First, the convergent validity of ail scales to their 

respective constructs was examined. The results were 

similar to what was previously discussed. All scales 

showed significant loading at the .001 level. Then, the 

convergent validity of the constructs was addressed. 

Again, all indicators showed significant loading at the 

.001 level (see Appendix B) . The correlation matrix of 

measured variables is also given in Appendix C.
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Model Assessment:
To address the discriminant validity, the 

unconstrained model and the constrained models were 

compared. Each model has five constructs. However, the 

unconstrained model allows the correlation between all 

ten pairs of the five constructs to vary, and the 

constrained models eliminate the structural paths for 

each one of the constructs, separately, allowing a test 

of each construct's importance to the model (see Figures 

5-1 to 5-5).

Figure 5-1 shows the unconstrained full model. For 

this model, the chi-square value is 411.5 and the 

degrees of freedom are 199. The result is an acceptable 

ratio of 2.07. The CFI for this model is .993 which 

certainly satisfies the criterion that the CFI index 

value be at least .95. Also, the RMSEA value of .049 

implies a good model fit. The proportion of the 

variance that is explained m  the dependent variable, 

business performance, is .83.

Figure 5-2 shows the constrained model that leaves 

out paths linked with ISO 9000 registration efforts.

For this model, the chi-square value is 484.1 and the
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degrees of freedom are 203 resulting in an acceptable 

ratio of 2.38. The CFI for this model is .990 which 

again satisfies the criterion that the CFI index value 

be at least .95. Also, the RMSEA value of .056 implies 

a good model fit. However, the proportion of the 

variance that is explained in the dependent variable, 

competitiveness, is reduced to .32 from .42. The 

substantial drop in the R-square value suggests that ISO 

9000 registration is an important construct in 

explaining competitiveness. The R-square value for 

business performance does not change (.33), indicating 

that ISO 9000 is not directly linked with performance.

Figure 5-3 shows the constrained model without the 

structural paths linked to TQM practices. For this 

model, the chi-square value is 531.0 and the degrees of 

freedom are 203 resulting m  a ratio of 2.62. The CFI 

for this model is .988, which again satisfies the CFI 

index criterion that the value be at least .95. Also, 

the RMSEA value of .061 implies an adequate model fit. 

However, the proportion of the variance that is 

explained in the dependent variable, competitiveness, is 

reduced to .20 from .42. Such a drastic drop in the R- 

square value suggests that TQM is an important construct
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co explain competitiveness.

Figure 5-4 shows che constrained model leaving out 

paths linked with competitiveness. For this model, the 

chi-square value is 943.3 and the degrees of freedom are 

203, resulting in a ratio of 4.66 which is not a good 

fit. The CFI for this model is .974 which satisfies the 

criterion that the CFI index value be at least .95. 

However, the RMSEA value of .091 is higher than the 

suggested value of .08. The proportion of the variance 

chat is explained in the dependent variable, business 

performance, is reduced co .69 which is substantially 

smaller than .83. Also, the proportion of the variance 

chat is explained in the dependent variable, customer 

satisfaction, is reduced to .27 from .65. Such a large 

drop in the R-square values suggests that 

competitiveness is a vital construct to explain both 

customer satisfaction and business performance.

Figure 5-5 shows che constrained model leaving out 

paths linked with customer satisfaction. For this 

model, the chi-square value is 801.1 and the degrees of 

freedom are 203, resulting in a ratio of 3.95 which is 

not considered a good fit. The CFI for this model is 

.979 which satisfies the criterion that the CFI index
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value be at least .95. However, the RMSEA value of .082 

is higher than the suggested value of being less than 

.08 to be considered an adequate model fit. The 

proportion of the variance that is explained in the 

dependent variable, business performance, is reduced to 

.79 from .83.

The chi-square value for the unconstrained model is 

compared to the chi-square values for the other four 

constrained models. In this case, the chi-square value 

for the unconstrained model was significantly less (at 

.001 level) than che chi-square values for each of the 

four constrained models as shown in Table 5-23. This 

implies that each construct is a necessary component of 

the ful1 model.

However, to examine the discriminant validity, 

particularly for Competitiveness, Customer Satisfaction, 

and Business Performance, which are highly correlated, 

another constrained model is introduced. This 

constrained model fixes three of the ten pairs to 1.0 as 

shown in Figure 5-S. If the chi-square value for the 

unconstrained model is significantly lower than the chi- 

square value for the constrained model, then, each 

correlation between three pairs is less than 1.0
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(Bagozzi et a l ., 1991). This implies Chat the three 

constructs are empirically distinct, rendering support 

for the discriminant validity of constructs.

For this model, the chi-square value is 747.3 and 

the degrees of freedom are 202 resulting in a ratio of 

3.70. The CFI for this model is .981 which satisfies 

the criterion that the CFI index value be at least .95. 

However, the RMSEA value of .078 is much higher than 

RMSEA value of the unconstrained model. The proportion 

of che variance that is explained in che dependent 

variable, business performance, is reduced to .79 from 

.83 .

The chi-square value for the unconstrained model 

(Figure 5-1) is compared to the chi-square value for the 

constrained model (Figure 5-5). The chi-square value 

for the unconstrained model is significantly less (at 

.001 level) than the chi-square value of the constrained 

model. The result supports that the three constructs, 

competitiveness, customer satisfaction, and business 

performance, are empirically distinct.

Testing the Hypotheses
Taking out the paths that are not significant leads
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to a model shown in Figure 5-7. For this model, the 

chi-square value is 413.6 and the degrees of freedom are 

202 resulting in a ratio of 2.05 which is considered 

acceptable. The CFI for this model is .993 which again 

satisfies the criterion that the CFI index value be at 

least .95. Also, the RMSEA value of .049 implies a good 

model fit. The proportion of the variance that is 

explained in the dependent variable, business 

performance, is .83 indicating a large effect size.

Comparing this parsimonious model to the 

unconstrained model indicates that the difference in 

chi-square values between the two models is not 

significant. Since there is no difference between the 

two models, the parsimonious model is chosen.

The analysis supports six out of the ten hypotheses 

being tested. This empirical study supports the 

following hypotheses:

HI: ISO 9000 registration efforts enhance TQM

practices.

H2: ISO 9000 registration efforts enhance

competitiveness.

H 5 : TQM practices enhance competitiveness.

H 8 : Competitiveness enhances customer satisfaction.
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H 9 : Competitiveness enhances business performance.

KiO: Customer satisfaction enhances business 

performance.

It does not, however, support the following 

hypotheses:

H 3 : ISO 9000 registration efforts enhance customer

satisfaction.

H4: ISO 9000 registration efforts enhance business

performance.

H6: TQM practices enhance customer satisfaction.

H 7 : TQM practices enhance business performance.

Cross-Validation. Analyses
Follow up with a detailed non-response analysis as 

a means of testing for biased results was not possible 

due to the anonymity and confidentiality aspect of the 

survey. It can be argued that the respondents who 

answer less readily to a questionnaire are more like 

non-respondents than those who answer more readily. 

Cross-validation is performed by splitting the sample 

into the first half and second half of responses. The
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goodness of fit indices relative to the full model 

proved co be equivalent between the two sets of 

responses (see Figures 5-8 and 5-9). This shows an 

evidence of a lack of non-response bias. Moreover, the 

response distribution was consistent with their ISO 9000 

registration distribution by industry.

Multiple Group Analyses
Finally, multiple group analyses are performed on 

the full model (see Figure 3-1) by splitting the data 

set by industry type, U.S. owned and foreign owned 

firms, firm sizes in terms of the number of employees, 

as well as by firm's quality orientation (i.e. TQM vs 

nor.-TQM) . TQM firms are the companies that have 

implemented TQM in their plants. Non-TQM firms are the 

companies that have not yet implemented TQM in their 

plants. These findings are summarized in Table 5-24.

As can be seen from Table 5-24, all eight models 

indicate adequate model fit. Due to an encounter of a 

standardized coefficient exceeding 1.0 between 

competitiveness and business performance in chemical 

industry, the model fixes the offending estimate to 1.0. 

This results in an extra degree of freedom.
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Four hypotheses (H2, H5, H8, and H9) are 

consistently supported at the .01 significance level 

across industry, firm type, firm size, and quality 

orientation. Also, four hypotheses (H3, H4, H6, and H7) 

are consistently not supported. The comparisons show 

that industry type, firm type, firm size, and quality 

orientation have a significant effect on the hypotheses 

HI and H10 that are being tested. HI is supported by 

firms belong to the electronic industry, U.S. owned 

firms, large size firms, and non-TQM firms. In this 

study, large size firms are firms with one hundred or 

more employees and small size firms are firms with less 

than one hundred employees. HI is not, however, 

supported by firms in the chemical industry, foreign 

owned firms, small size firms, and TQM firms. HIO is 

supported by firms belong to the electronic industry, 

foreign owned firms, large size firms, and TQM firms and 

is not supported by firms in the chemical industry, U.S. 

owned firms, small size firms, and non-TQM firms.

The statistical results support the claim that a 

large sample size inflates the power of the chi-square 

test (Marsh, Balia, and McDonald, 1988; Bearden, Sharma, 

and Teel, 1982; Tanaka, 1987). The statistical findings
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agree with, the assertion of Bentler (1990) and Brown and 

Cudek (1993) that Structural Equation Models should be 

evaluated not only by chi-square significance tests but 

also with adjunctive fit indices such as Comparative Fit 

Index (CFI) and the root mean square error of 

approximation (RMSEA) . As can be seen from Table 5-24, 

sample size seems to have little influence on the CFI 

and RMSEA indices (Fan and Wang, 1998) even though it 

has a direct effect on the size of chi-square test 

statistic.
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Table 5-1 
Demographics

Industry Number Percentage
Chemicals (SIC 2800) 119 28.7

| Electronics (SIC 3600) 295 71.3
|

j Firm Size
I Small (< 100 employees) 142 32.4
j Medium (100 - 499) 205 46.8
| Large (> 500 employees) 91 20.8

! Firm Type
U.S. owned 206 66.5
Foreign owned 104 33.5

; Quality Orientation
TQM 193 43.3
Non-TQM 236 53.5

SI
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Table 5-2
ISO 9000 registration efforts - Construct 

Correlation Matrix

X1 X2 X3 X4 X5 Xti X7
correlation x i " ’ TODD" .440 .432 .400 .460 .320

X2 .440 1.000 ,407 .440 .516 .486 .355
X3 426 407 1.000 .520 387 .393 .349
X4 .432 .440 .520 1 000 .413 .446 .444
X5 .436 .516 .387 .413 1.000 .524 ,432
XB 460 .466 .393 446 .524 1.000 .459
X7 .329 .355 .349 .444 .432 .459 1.000

Factor Matrix*

Factor
1

"XT' ,650
X2 .675
X3 .616
X4 .670
X5 .709
X6 .707
X7 .591

Extraction Method: Maximum Likelihood.
a- 1 factors extracted. A iterations required.

   Cronbach's  Alpha =• .8434
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Table 5-3 
Competitiveness

Pattern Matrix?

ComDonent
t 2 3 4

V33 4.708E-02 9.250E-03 .870 7.698E-02
V34 3.656E-02 -.101 .767 -.135
V35 2.175E-02 -6.14E-02 .818 -.119
V36 4.504E-02 .122 .772 2.031 E-02
V37 -8.91 E-02 .204 .757 -2.19E-03
V38 -3.09E-02 .832 -5.39E-03 1.248E-02
V39 -4.36E-02 .856 1.266E-02 -.149
V40 .178 .687 2.090E-02 -.130
V41 5.781 E-02 .741 5.915E-02 -.158
V42 .172 .586 .185 .155
V43 .677 .247 2.234E-02 -4.10E-03
V44 .117 1.889E-02 9.776E-02 -.796
V45 4.906E-02 146 -8.00E-03 -858
V46 5.252E-03 4.506E-02 7.962E-02 -.859
V47 .764 2.843E-02 -8.39E-02 -.120
V48 .786 -7.86E-02 .119 -9.14E-02
V49 .797 2.741 E-02 2.275E-02 7.100E-02
V50 .417 -9.41 E-02 .305 -.261
Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization.

a. Rotation converged in 13 iterations.
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Table 5-4
Competitiveness

Cost
Correlation Matrix

V33 V34 V35 V36 V37
Correlation V33 1.000 .600 .645 .686 .634

V34 .600 1.000 .722 .575 .542
V35 .645 .722 1.000 .694 .584
V36 .686 .575 .694 1.000 .65C
V37 .634 .542 .584 .650 1.000

Sig. (1-tailed) V33 .000 .000 .000 .000
V34 .000 .000 .000 .000
V35 .000 .000 .000 .000
V36 .000 .000 .000 .000
V37 .000 .000 .000 .000

Factor Matron

Factor
1

V33 .804
V34 .765
V35 .841
V36 .826
V37 .744
Extraction Method: Maximum Likelihood. 1

a. 1 factors extracted. 4 iterations required.

iI
Cronbach's Alpha = .3 946 j
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Table 5-5
Competitiveness
 Quality____

Correlation Matrix

V38 V39 V40 V41 V42
Correlation V38 1.000 .659 .532 .560 -52C

V39 .659 1.000 .761 .779 .536
V40 .532 .761 1.000 .840 .526
V41 .560 .779 .840 1.000 .536
V42 .520 .536 .525 .536 1.00C

Sig. (1-tailed) V38 .000 .000 .000 -00C
V39 .000 .000 .000 .ooc
V40 .000 .000 .000 .ooc
V41 .000 .000 .000 OOC
V42 .000 .000 .000 .000

Factor Matrix?

Factor
1

V38 .653
V39 .864
V40 .896
V41 .914
V42 .606
Extraction Method: Maximum Likelihood, 

a. 1 factors extracted. 5 iterations required.

Cronbach's Alpha = .3 942
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Table 5-6
Competitiven.es s

Delivery
Correlation Matrix

V44 V45 V46
Correlation V44 1.000 .857 .819

V45 .857 1.000 .845
V46 .819 .845 1.000

Sig. (1-tailed) V44 .000 .000
V45 .000 .000
V46 .000 .000

Factor Matrix1
Factor

1
V44 .911
V45 .940
V46 .899
Extraction Method: Maximum Likelihood, 

a .1 factors extracted. 5 iterations required.

Cronbach's Alpha = .2403
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Table 5-7
Competitiveness

Flexibility
Correlation Matrix

V43 V47 V48 V49
Correlation V43 1.000 .595 .628 .553

V47 .595 1.000 .690 .413
V48 .628 .690 1.000 .554
V49 .553 .413 .554 1.000

Sig. (1-tailed) V43 .000 .000 .000
V47 .000 .000 .000
V48 .000 .000 .000
V49 .000 .000 .000

Factor Matrix1
Factor

1
V43 .759
V47 .775
V48 .864
V49 .634
Extraction Method: Maximum Likelihood.

a. 1 factors extracted. 5 iterations required. jiitCronbach's Alpha = .8416 j
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Table 5-8 
Competitiveness - Construct

Correlation Matrix

Y1 Y2 Y3 Y4
Correlation Y1 1.000 .632 .660 .665

Y2 .632 1.000 .566 .639
Y3 .660 .566 1.000 .684
Y4 .665 .639 .684 1.000

Sig. (1-tailed) Y1 .000 .000 .000
Y2 .000 .000 .000
Y3 .000 .000 .000
Y4 .000 .000 .000

Factor Matrix

Factor
1

Y1 .815
Y2 .751
Y3 .799
Y4 .839
Extraction Method: Maximum Likelihood. 

a- 1 factors extracted. 5 iterations required.

I
j
j

Goodness-of-fit Test j

Chi-Squa
re df Sig.
7.578 2 .023

Cronbach's Alpha = .3678
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Table 5-9
Customer Satisfaction. - Construct

Correlation MatrixI
S1 S2 S3 S4

Correlation S1 1.000 .683 .681 .684
S2 .683 1.000 .844 .750
S3 .681 .844 1.000 .776
S4 .684 .750 .776 1.000

Sig. (1-tailed) S1 .000 .000 .000
S2 .000 .000 .000
S3 .000 .000 .000
S4 .000 .000 .000

Factor Matrix*

Factor
1

S1 .758
S2 .906
S3 .923
S4 .843
Extraction Method: Maximum Likelihood, 

a- 1 factors extracted. 5 iterations required.

Goodness-of-fit Test

Chi-Squa
re df Sig.
12.311 2 .002

Cronbach's Alpha = .9176
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Table 5-10 
Business Performance

Pattern Matrix3
Component

1 2
V57 .883 -4.62E-02
V58 1.000 -6.91 E-02
V59 .906 7.224E-02
V60 .944 4.405E-03
V61 .606 .387
V62 .505 .491
V63 -7.49E-02 .965
V64 .119 .791
Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization, 

a. Rotation converged in 6 iterations.
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Table 5-11
Business Performance

Profit
Correlation Matrix

i

i
Factor Matrix*

Factor
1

V57 .794
V58 .952
V59 .954
V60 .934
Extraction Method: Maximum Likelihood, 

a. 1 factors extracted. 5 iterations required.

Cronbach's Alpha = .9492

V57 V58 V59 V60
Correlation V57 1.000 .777 .739 .740

V58 .777 1.000 .908 .884
V59 .739 .908 1.000 .897
V60 .740 .884 .897 1.000

Sig. (1-tailed) V57 .000 .000 .000
V58 .000 .000 .000
V59 .000 .000 .000
V60 .000 .000 .000
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Table 5-12
TQM Practices

Pattern Matrix3
Component

1 2 3 4 5 6
V65 .176 .153 .645 -.151 3.172E-02 4.892E-02
V66 4.606E-02 -9.92E-02 .881 -5.77E-02 -3.61 E-02 1.337E-02
V67 2.005E-02 -9.63E-03 .731 1.034E-02 9.555E-02 -3.60E-02
V68 -.135 .137 .619 .387 1.293E-02 4.930E-02
V69 .158 .755 5.291 E-02 -.201 2.053E-02 .103
V70 .108 .758 3.921 E-02 -.101 2.341 E-02 .158
V71 -7.42E-02 .733 3.358E-02 3.879E-02 5.450E-02 8.054E-02
V72 7.623E-04 .695 -3.48E-02 .261 1.931 E-02 -.215
V79 -3.84E-02 -6.59E-03 1.804E-02 -4.80E-03 .977 1.991 E-02
V80 3.506E-02 -8.37E-03 5.606E-03 -3.55E-02 .946 9.417E-03
V82 .257 .142 1.312E-02 .575 .165 -.124
V83 .107 -4.40 E-02 1.228E-02 .784 -3.46E-02 .186
V85 .739 8.523E-03 .126 5.542E-02 -6.38E-02 1.000E-04
V86 .786 3.379E-02 4.232E-02 -8.10E-02 1.285E-02 3.264E-02
V87 .830 6.165E-02 -1.49E-02 3.659E-02 5.167E-02 -6.43 E-02
V88 832 -2.47E-02 -5.46E-02 5.138E-02 3.216E-02 4.356E-02
V91 .656 -3.67E-02 3.586E-03 .108 .129 .137
V92 9.276E-02 -7.85E-02 2.726E-03 9.280E-02 8.800E-02 .841
V93 2.841 E-02 .311 4.887E-02 5.215E-02 3.411 E-02 .735
Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization.

a. Rotation converged in 8 iterations.
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Table 5-13
TQM Practices

Supplier Relationship
Correlation Matrix

V65 V66 V67 V68
Correlation V65 1.000 .576 .443 .404

V66 .576 1.000 .471 .458
V67 .443 .471 1.000 .426
V68 .404 .458 .426 1.000

Sig. (1-tailed) V65 .000 .000 .000
V66 .000 .000 .000
V67 .000 .000 .000
V68 .000 .000 .000

I
Factor Matrix

Factor
1

V65 .719
V66 .778
V67 .628
V68 .598
Extraction Method: Maximum Likelihood. 

a- 1 factors extracted. 5 iterations required.

Cronbach's Alpha = .7755
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Table 5-14
TQM Practices

Customer Involvement
Correlation Matrix

V69 V70 V71
Correlation V69 1.000 .755 .478

V70 .755 1.000 .486
V71 .478 .486 1.000

Sig. (1-tailed) V69 .000 .000
V70 .000 .000
V71 .000 .000

Factor Matrix

Factor
1

V69 .861
V70 .877
V71 .555
Extraction Method: Maximum Likelihood, 

a. 1 factors extracted. 5 iterations required.

Cronbach's Alpha = .3033
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Table 5-15
TQM Practices

Top Management Commitment
Correlation Matrix

V85 V86 V87 V88 V91
Correlation V85 1.000 .613 .517 .530 .542

V86 .613 1.000 .627 .573 .562
V87 .517 .627 1.000 .730 .635
V88 .530 .573 .730 1.000 .655
V91 .542 .562 .635 .656 1.000

Sig. (1-tailed) V85 .000 .000 .000 .OOC
V86 .000 .000 .000 ooc
V87 .000 .000 .000 OOC
V88 .000 .000 .000 OOC
V91 .000 .000 .000 .000

Factor Matrix3
Factor

1
V85 .675
V86 .743
V87 840
V88 832
V91 .773
Extraction Method: Maximum Likelihood, 

a. 1 factors extracted. 5 iterations required.

Cronbach's Alpha = .3811
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Table 5-16
TQM Practices - Construct

Correlation Matrix

!

I
j
IIii

T1 T2 T3 T4 T5
Correlation T1 1.000 .460 .466 .424 .352

T2 .460 1.000 .481 .483 .401
T3 .466 .481 1.000 .574 .552
T4 .424 .483 .574 1.000 .404
T5 .353 .401 .553 .404 1.000

Sig. (1-tailed) T1 .000 .000 .000 .ooc
T2 .000 .000 .000 ooc
T3 .000 .000 .000 OOC
T4 .000 .000 .000 OOC
T5 .000 .000 .000 .000

Factor Matrix

Factor
1

T1 .605
T2 .650
T3 .800
T4 .705
T5 .634
Extraction Method: Maximum Likelihood.

3- 1 factors extracted. 5 iterations required.

Goodness-of-fit Test

Chi-Squa
re df Sig.

18.315 5 .003

Cronbach's Aloha = .7793
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Table 5-17
Constructs - Pattern Matrix

Pattern Matrix

Component
1 2 3

X1 2.843E-02 .703 1.619E-02
X2 7.684E-03 .737 -3.93E-02
X3 4.128E-02 .686 -4.40E-02
X4 7.746E-02 .744 -.133
X5 -2.31 E-02 .765 -9.80E-03
X6 -9.88E-02 .765 .100
X7 3.173E-03 .628 .117
T1 .134 3.702E-02 .622
T2 1.252E-02 -2.44E-02 .748
T3 4.446E-02 -4.45E-02 807
T4 -8.19E-02 8.483E-04 .812
T5 2.747E-02 3.960E-02 .704
Y1 .736 2.392E-02 .147
Y2 .741 .178 -4.36E-03
Y3 .657 9.079E-02 8.169E-02
Y4 .721 6.894E-02 7.953E-02
S1 .797 -2.77E-02 -2.91 E-03
S2 .889 -2.89E-02 -6.73E-02
S3 .893 -5.76E-02 -4.93E-02
S4 .846 -2.34E-02 3.686E-02
PI .849 -5.35E-03 3.307E-02
P2 .786 -6.22E-02 -5.09E-02
Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization, 

a. Rotation converged in 4 iterations.
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Table 5-18
Three Component Pattern Matrix I

Pattern Matrix3

Component
1 2 3

X1 4.221 E-02 .694 1.257E-02
X2 -5.42E-04 .737 -3.40E-02
X3 9.258E-02 .661 -6.57E-02
X4 8.778E-02 .724 -.121
X5 6.155E-03 .759 -2.73E-02
X6 -.157 .792 .129
X7 -9.92E-03 .634 .127
T1 .174 3.335E-02 .595
T2 9.821 E-03 -1.94E-02 .746
T3 2.204E-02 -2.53E-02 .817
T4 -9.35E-02 1.344E-02 .817
T5 7.269E-02 3.134E-02 .676
Y1 .821 -3.55E-02 .119
Y2 .765 .139 2.331 E-03
Y3 .858 -8.39E-03 -1.39E-03
Y4 .878 -1.95E-02 1.568E-02
Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization. 

3- Rotation converged in 10 iterations.
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Table 5-19
Three Component Pattern Matrix XI

Pattern Matrix3

Component
1 2 3

X1 1.116E-02 .708 2.842E-02
X2 -4.36E-03 .741 -3.11 E-02
X3 2.097E-02 .692 -3.26E-02
X4 .107 .741 -.141
X5 -4.55E-02 .768 -1.89E-03
X6 -8.51 E-02 .761 9.321 E-02
X7 2.268E-02 .625 .108
T1 6.747E-02 5.806E-02 .658
T2 4.037E-02 -3.22E-02 .736
T3 4.107E-02 -4.05E-02 .813
T4 -7.37E-02 -7.35E-03 .807
T5 6.336E-03 4.399E-02 .712
S1 .836 4.845E-03 2.684E-02
S2 .927 1.056E-02 -2.85E-02
S3 .936 -2.00E-02 -1.23E-02
S4 .857 1.615E-02 7.938E-02
Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization. 

3- Rotation converged in 7 iterations.
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Table 5-20
Three Component Pattern Matrix XXX

Pattern Matrix3

ComDonent
A 2 2

X1 .696 2.963E-03 5.990E-02
X2 .732 -4.98E-02 2.566E-02
X3 .676 -5.55E-02 8.331 E-02
X4 .754 -7.69E-02 -4.46E-03
X5 .765 -2.37E-02 -1.92E-02
X6 .755 7.701 E-02 -6.63E-02
X7 .644 .148 -6.63E-02
T1 3.341 E-02 .563 .280
T2 -9.81 E-03 .775 -5.37E-02
T3 -3.55E-02 .800 7.049E-02
T4 -5.30E-03 .813 -9.06E-02
T5 4.658E-02 .699 3.014E-02
P1 6.100E-02 .102 .846
P2 -2.16E-02 -3.8 IE-02 .939
Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization. 

a- Rotation converged in 5 iterations.
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Table 5-21
Three Factor Pattern. Matrix

Pattern Matrix3

Component
t 2 3

Y1 8.306E-02 .695 .193
Y2 .374 .471 7.322E-02
Y3 3.263E-03 .966 -.142
Y4 -2.21 E-02 .809 .155
S1 .863 9.200E-02 -.130
S2 .911 -8.09E-02 .100
S3 .942 -6.60E-02 4.662E-02
S4 .811 8.316E-02 4.739E-02
P1 .161 .433 .472
P2 5.752E-02 3.189E-02 .912
Extraction Method: Principal Component Analysis. 
Rotation Method: Oblimin with Kaiser Normalization, 

a. Rotation converged in 8 iterations.
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Table 5-22
Correlation. Matrix - Constructs

C o m p B. P e r fI SO T O M C. S a t
1.000ISO
3 .253

0.448 0.566 1.000C o m p
0.329 0.471 0.805 1.000

B . P e r f 0.485 0.8990.331 0.801 1.000
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Table 5-23
Nested Models

1 Models! Chi -Scruare d.f. Ratio CFI RMSEA

| Unconstrained (Fig. 5-1) 411.5 199 2.07 .993 .049
j Constrained SI(Fig. 5-2) 484.1 203 2.38 .990 .056
j Constrained #2(Fig. 5-3) 531.0 203 2.62 .988 .061
! Constrained S3(Fig.1 5-4) 943 .3 203 4.66 .974 .091
I Constrained S4(Fig.I 5-5) 801.1 203 3 .95 .979 .082
; Constrained S5(Fig. 5-6) 747.3 202 3 .70 .981 .078
' Parsimonious (Fig. 5-7] 413 .6 202 2.05 .993 .049
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Table 5-24 
Multiple Group Analyses

INDUSTRY FIRM TYPE FIRM SIZE QUALITY

Hypotheses Chemical Electronic USA Foreign Small Large TOM Non-TOM

HI: .06NS .29*** .23** .IONS .14NS - ’2*** .15NS .45***

H2: .37*** .27*** .34*** .36*** .33*** .32*** .36*** .26**

H3: 04NS -02NS -.07NS .07NS -.02NS -.06NS -.12NS .05NS

H4: -.23** -03NS -.HNS -IONS -.HNS -.06NS -.IONS -06NS

H5: .51*** .49*** .44*** .50*** .49*** .49*** .44*** .51***

H6: 09NS .OONS OONS .07NS -04NS 06NS .08NS -.07NS

H7: -08NS 01NS -09NS -.06NS -.04NS -04NS -03NS -06NS

HS: .'6 *** .77*** .86*** .70*** .86*** .78*** .88***

H9: 1.00*** 66*** .89*** 79“** .83“** .74*** . t I .85***

HLO: -01NS .28*** 14NS .28** .I7NS .27*** 21** 17NS

Chi-Sq.: 221.1 396.6 314.3 282.3 256.2 349.9 300.2 317.4

df: 200 t99 199 199 199 199 199 199

Ratio: t . l l 1.99 1.58 1.42 1229 t.~6 1.51 1.60

CFl: 997 .990 .991 .988 .994 .992 .994 990

RMSEA: 030 .058 .053 .064 .045 .051 .047 .056

n: 119 295 206 104 142 296 226 193

Note: NS = Not Significant
*: p < .05; **: Dc.Ol; ***: pc.001 
n = Sample Size
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Figure 5-3
Constrained Model #2

TQM
Practices

Customer
Satisfaction 0.21

B u s i n e s s
Performance

0.82 R-square-0.20
0.76Competitiveness

-0.04
0 4 5 -0 08ISO 9000 

Efforts
Chi-square value « 531,0 
d.f. = 203 
Ratio = 2.62 
CFI = 0.988
RMSEA » 0.061

Note: \p < 0  05, **; p<0.01 p<0.001
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Figure 5-4
Constrained Model #3

TQM
Practices 0.41 0,13

R-square=0,69Customer
Satisfaction 0.74

Business
Performance

0.26 Competitiveness

0.06ISO 9000 
Efforts

Chi-square value « 943.3 
d.f. = 203 
Ratio ~ 4.66 
CFI = 0.974
RMSEA = 0.091

Note: *: p<0.05; **:p<0 01 ***: p<0.001
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Figure 5-5
Constrained Model #4

R-square=0.07

TQM
Practices -0.04

Customer
Satisfaction

Business
Performance0.48

0,26 0.78Compe ti tivenes

0.32 -0,08ISO 9000 
Efforts

Chi-square value = 801.1 
d.f.» 203 
Ratio = 3,95 
CFi = 0.979
RMSEA = 0.082

Note: *: p<0.05; **; p<0.01 *“ : p<0.001
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CHAPTER SIX 
DISCUSSION

This study was developed from a theoretical 

foundation and provides a deeper insight into 

fundamental theories in operations management. The 

results of this study raise as many questions as they 

answer. One important result in this research is that 

there is strong evidence that the ISO 9000 registration 

efforts enhance organizational competitiveness. This is 

a significant contribution due to the fact that there is 

substantial disagreement in the literature over the 

relationship between the two constructs (Miller, 1993; 

3recka, 1994; Stratton, 1994; Sissell, 1996; Tsiotras 

and Gotsamani, 1996; Terziovski et al., 1997; Anderson 

et a l ., 1999). It is also interesting co note, from 

Figure 5-1, chat at the same time, ISO 9000 registration 

efforts have a negative relationship with the business 

performance at the .05 significance Level. This finding 

seems contradictory at first and might be a source for 

confusion. It does make sense, however, since the 

organizations might perceive that the expenses outweigh 

the benefits at first. What the results indicate is 

that ISO 9000 registration efforts enhance
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competitiveness, which in turn enhances customer 

satisfaction as well as business performance.

This study supports the finding of Terziovski et 

al. (1997) that ISO 9000 certification does not have a 

significant positive relationship with organizational 

performance by itself. Furthermore, the R-square value 

for business performance does not change (.83) when the 

construct, ISO 9000 registration efforts, is left out

from the model (see Figure 5-2) . This shows that the

construct, ISO 9000 registration efforts, is not

directly linked with performance. However, the large 

amount of decrease (from .42 to .32) in the proportion 

of the variance that is explained in competitiveness 

suggests that ISO 9000 registration is an important 

construct m  explaining competitiveness. The results 

of this study also agree with Anderson et al. (1999) who 

indicated that customer and regulatory compliance are 

not the only reasons for the widespread adoption of ISO 

9000 in North American manufacturing companies. They 

found that managers adopt ISO 9000 as a means of 

achieving quality improvement and global 

competitiveness.

It is surprising to find that TQM practices do not
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have a direct positive relationship with customer 

satisfaction, as the literature suggests (Anderson et 

al., 1994; Reimann and Hertz, 1994; Forza and Filippini, 

1998) . It does, however, imply that TQM practices 

enhance competitiveness, which in turn enhances customer 

satisfaction. The study reveals that customer 

satisfaction can be enhanced through achieving the 

improvement in quality, reduction in cost, on-time 

delivery, and flexibility (customization) . In other 

words, organizational competitiveness is a mediating 

variable between TQM practices and customer 

satisfaction. The implementation of TQM will not by 

itself guarantee customer satisfaction. This study also 

suggests chat TQM practices do not enhance business 

performance directly. The R-square value for business 

performance does not change (.33) when the construct,

TQM practices, is left out from the model (see Figure 5- 

3) . This indicates chat the construct, TQM practices, 

is not directly linked with performance. Also, no 

change in the proportion of the variance that is 

explained in customer satisfaction suggests that the 

construct, TQM practices, is not critical in explaining 

customer satisfaction. This may explain why some
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companies chat did noc see Che expected results 

immediately, questioned the effectiveness of TQM 

programs, thus terminating them.

It is not surprising to find from the study that 

ISO 9000 registration efforts do not affect customer 

satisfaction directly. The literature was not very 

explanatory in regards to the relationship of these two 

constructs. The R-square value for customer 

satisfaction is reduced to .27 from .65 when the 

construct, competitiveness, is left out from the model 

(see Figure 5-4). This explains that competitiveness is 

critical in explaining customer satisfaction. The 

results indicate chat customer satisfaction can be 

achieved by attaining organizational competitiveness.

The results of the analysis support the belief that 

TQM contributes to competitiveness, which in turn helps 

to gain greater market share and profitability (Rexmann 

and Hertz, 1994,- Hendricks and Singhal, 1997;

Schonberger and Knod, Jr., 1997). It is also 

interesting to note that the results support the claim 

chat ISO 9000 registration covers less than ten percent 

of the scope of the Baidrige Award criteria, which 

measures TQM practices (Reimann and Hertz, 1994). This

117

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

is demonstrated in Figure 5-1 where R-square value is 

.07 for the dependent variable, TQM practices. This 

means that only 7% of the variances in TQM practices are 

explained by the independent variable, ISO 9000 

registration efforts.

ISO 9000 registration efforts and TQM practices 

have a significant, positive relationship when the model 

is tested based on all 441 responses. The overall 

result supports the claim that ISO 9000 might be a good 

first step to total quality and is a meaningful 

component of TQM. Conflicting conclusions, however, can 

be drawn, depending on the industry type, firm type, 

firm size, and quality orientation. Even though firms 

in the electronic industry suggest that there is a 

strong positive relationship between the two constructs, 

firms in the chemical industry do not support that 

claim. This could be one of the reasons why the 

electronic industry was the first industry to embrace 

ISO 9000 and was best represented in terms of number of 

companies registered in the United States. In addition, 

small firms, foreign owned firms, and TQM firms seem to 

side with critics who claim that ISO 9000 has little 

relation to TQM. As a matter of fact, our findings
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support the claim of McAdam and McKeown (1999) which 

states, although many small businesses in Northern 

Ireland are benefiting from ISO 9000, the majority of 

firms are not progressing towards TQM. On the other 

hand, larger firms, U.S. owned firms, and non-TQM firms 

tend to side with proponents who see ISO 9000 as a 

starting point for TQM and as an ongoing integral part 

of TQM.

Customer satisfaction and business performance have 

a significant, positive relationship when the model is 

cested based on all 441 responses. The overall result 

supports the findings of Anderson et al. (1994), Rust 

and Zahorik (1993), and Babich (1992) that customer 

satisfaction has a positive impact on a firm's market 

share and profitability. Conflicting conclusions, 

however, can be drawn depending on the industry type, 

firm type, firm size, and quality orientation. Firms in 

the electronic industry, large firms, foreign owned 

firms, and TQM firms do support this claim. On the 

other hand, firms in the chemical industry, small firms, 

U.S. owned firms, and non-TQM firms do not support that 

claim.

Four hypotheses (H2, H5, H8, and H9) are
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consistently supported and four hypotheses (H3, K4, H6, 

and H7) are consistently not supported across industry, 

firm type, firm size, and quality orientation.

Given these findings, it becomes clear why the term 

ISO 9000 has become more widely used than TQM in 

discussions of quality improvement and global 

competitiveness. Since ISO 9000 is much smaller in 

scale than TQM, it is more manageable and achievable, 

and yet, ISO 9000 registration efforts can give similar 

benefits to the organization even chough they are not in 

che same scale. This is why the automotive and 

telecommunications industries began on two new sets of 

quality systems requirements known as QS 9000 and TL 

9000 respectively. Both QS 9000 and TL 9000 are more 

comprehensive than ISO 9000, but not as extensive as 

TQM. The goal was to create a consistent, worldwide set 

of quality system requirements that would apply to their 

respective industries. It is evident that industries 

are already moving cowards the total quality.

Furthermore, companies that are ISO 9000 certified 

receive acknowledgement and recognition from a third 

party as well as their customers. However, this is not 

the case for TQM in general (exception: the recipients
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of Malcolm Baldridge National Quality Award).

The analysis indicates that each construct added 

significantly to the model. Simply, all constructs were 

important in explaining the model. Particularly, 

organizational competitiveness plays a critical role as 

a mediating variable between ISO 9000 registration 

efforts and business performance, as well as TQM 

practices and business performance. In addition, large 

R-square values for competitiveness, customer 

satisfaction, and business performance can be used as 

evidence that the observed data are consistent with the 

proposed model shown in Figure 5-7. As can be seen from 

Figure 5-7, 41% of the variances in competitiveness are 

explained by ISO 9000 registration efforts and TQM 

practices. It is also interesting to note that 65% of 

the variances in customer satisfaction are explained by 

competitiveness and 33% of the variances in business 

performance are explained by competitiveness and 

customer satisfaction.
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CHAPTER SEVEN 
SUMMARY AND CONCLUSIONS

In this study, SEM was applied to help explain and 

predict the relationships between and among ISO 9000 

registration efforts, TQM practices, competitiveness, 

customer satisfaction, and business performance- A 

model framework was formulated based on the existing 

literature. Ten hypotheses were proposed and tested 

based on the empirical data collected from ISO 9000 

registered companies in the United States. Findings 

show support for 6 of the 10 hypotheses. In spite of 

the positive methodological aspects of the study, there 

are still limitations that must be addressed.

Limitations
Due to the nature of this study, a number of 

limitations should be considered in interpreting the 

results presented and conclusions drawn from this work. 

This survey is based on a cross-sectional sample at one 

specific point in time. To establish causal 

relationships, a longitudinal research design is 

necessary. However, a longitudinal study would not only 

take a long time but also would be difficult to carry
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out with such a large sample. Another limitation is 

that ISO 9000 champions had answered all of the survey 

questions. Although, under the given circumstances, ISO 

9000 champions were the best available respondents, it 

would have been preferable to have multiple respondents 

and more objective sources for the question. Customer 

satisfaction data, for example, would have been more 

reliable if it had come from the customers rather than 

ISO 9000 champions. Another source of potential 

weakness of this paper is the perceptual measures of all 

the variables. This study lacks more objective measures 

from plants. Even with the stated limitations, this 

study provides a clearer understanding of the 

relationships among constructs that the current 

literature has failed to do.

The results of this study may not be used to 

explain the dynamics beyond the two manufacturing 

industries in the United States in which the survey was 

conducted. Although the findings may prove useful in 

other industries and in other parts of the world, that 

usefulness needs to be determined by future research and 

cannot be assessed here.
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Future Directions
The data obtained from the survey contains a wealth 

of information. The model developed here can be further 

evaluated by subgroups to test what effects these 

groupings have on the relationships among different 

constructs. For example, the data set can be divided 

into different regions in the U.S. to see whether the 

geographic location of the plants would have any effect 

on the hypotheses that are being tested. These 

comparisons would show interesting and meaningful 

insights.

Another interesting research question might be 

which elements of TQM practices contribute to superior 

quality outcomes and which elements of competitiveness 

have a greater influence on firm's profitability.

The data was collected exclusively from 

manufacturing companies in the United States. Similar 

studies can be extended to service organizations in the 

United States to test the proposition made by Madu et 

al. (1996). They claim that managers of manufacturing 

firms tend to think more widely that there is a positive 

relationship between quality dimensions, such as 

customer satisfaction and product quality, and business
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performance Chan managers in service firms. Today, Kaye 

(2000) estimates that 13,000 U.S. service organizations, 

law firms, health care providers, and insurance 

companies have ISO 9000 certification. Kaye (2000) 

expects this figure to grow to 40,000 in the next two 

years.

The sample used in this study represented only two

industries from the United States. One way to

strengthen this research is to repeat the survey in 

ocher industries in the United States or even in other 

countries. The inclusion of other countries might add

new insight and value to the research.

Conclusions
This study has contributed to the existing 

literature on quality management in several ways.

First, it identified significant research issues and 

addressed previously unanswered questions. Second, it 

evaluated current operations theories by applying 

existing constructs to real problem settings and 

provided new and significant research insights. Third, 

a comprehensive model was formulated and introduced 

based on the existing literature. Fourth, this
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empirical scudv supported or refuted existing beliefs 

and propositions, as well as fostered development of new 

theories and concepts in quality and operations 

management. For example, this study supports that there 

is a significant, positive relationship between ISO 9000 

registration efforts and organizational competitiveness. 

Furthermore, this study supports that ISO 9000 

registration efforts do not have a direct, significant, 

positive relationship with business performance.

However, this study does refute the claim that there is 

a direct, significant, positive relationship between TQM 

practices and customer satisfaction. Instead, this 

study suggests that TQM practices enhance organizational 

competitiveness which in turn enhances customer 

satisfaction. Fifth, this study extended the boundaries 

of the quality management literature. This study 

examined the relationships between and among five 

constructs, namely ISO 9000 registration efforts, TQM 

practices, organizational competitiveness, customer 

satisfaction, and business performance. Sixth, the 

study was forthright as to its methodology, its key 

measures and limitations, and included pertinent 

references and relationships to existing literature.
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Appropriate statistical methods were used to analyze 

survey data. Lastly, the findings were relevant and 

important to practicing managers as well as operations 

management researchers.
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A P P E N D IX  A

Quality Management Research Questionnaire

Please specify your title or position:

What is your Standard Industrial Classification (SIC) code or plant’s line of business?
 2800 Chemicals and Allied Products
 3600 Electronic and Other Electrical Equipment and Components

In which region in the IT. S. is your plant located?
East West  Mid-West  South  Other (specify)__________

Part 1
Please respond to the following questions by placing a check mark in the underlined area. 
Feel free to write comments at any point. Thank yon in advance for your help.

t) Is vour comDanv a multi-national corporation?
No'  ’ Yes_______

If yes. your parent company's headquarters is in:
 U S A   Asia  Europe ___Other (specify)_____________

2) Please estimate how much of your plant’s total annual (S) sales are from exporting goods.
 0 %  ___L to 4 9 %  ___50 to 99% ___100%  Don'tKnow

2) Please estimate die total number of full-time employees at your plan:?
 0-9 9   100 -499 ___Over 500

4) Has Total Quality Management (TQM) been implemented in your plant?
 No Yes  in process of being implemented  Don't Know

If ves, approximately how lone has T Q M  been implemented?  years

5) How important is ISO 9000 registration to yourplant?
Not important

 Moderateiv important
 Very important/Required

Approximately how long has your plant been registered to ISO 9000 standard?  years

6) Is your competition registered to ISO 9000 standard?
No Yes  In process of being implemented  Don't Know
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. Part 2
J Based oa your experience, please rate the level of effort that was needed in each of the foDowing 
• Quality System Requirements to achieve your plant's ISO 9000 registration.

Not Applicable/Low High

P Management Responsibility ■- . " - - I - 2 3
I- *, '

• 4 -

Quality System I 2 3 4 5"

Contract: Review - I 2 3 4 5

Design Control I 2 3 4 5

• Document and Data Control I 2 3 4 5 .•-*

Purchasing/Supplier Quality I 2 3 4 5

Control of Customer Supplied Product I 2 3 4 5

Product Identification and Traceability I 2 3 4 5

Process Control I 2 j 4 5

Inspection and Testing I 2 3 4 5

Calibration, Measuring.and Test Equipment I 2 3 4 5

Inspection and Test Status 1 2 3 4 5

Control ofNonconfbrming Product I 2 3 4 5

Corrective and Preventive Action I 2 4 5

Handling, Storage, Packaging and Delivery I 2 3 4 5

Quality Records I 2 3 4 5

Internal Quality Auditing I 2 ** 4 5

Training I 2 3 4 5

Servicing I 2 *3 4 5

Statistical Techniques i 2 3 4 5

S'
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Part 3
To what exteat has your organization experienced improvement in the following areas, as a result 
of the ISO 9000 registration efforts, at yonr plant?

Not at 
All

To Some 
Extent

To a Great 
Extent

UhifcProductidtt'Eost-/.. • I .. * • - - v >3 ■ i*
Inventory Level I 2 " 3 4 5

eapaioigttftillzatfoti - I 2 - .’- 3' 4 '5 ; '•
Productivity 1 2 3 4 5 ' ’

Waste I 2 , .3 4 . 5  .

Conformance to Design Specification I 2 3 4 '5

ProductPerformance 1 2 4. 5

Product Durability I 2 3 4 5

Product Reliability t 2 3 4 5

Perceived Product Quality I 2 3 4 5

Technical Innovation I 2 3 4 .5

Delivery Speed I 2 3 4 5

Delivery Reliability I 2 «* 4 5

On-Time Delivery I 2 3 4 5

Customization (large number of product features or options) t 2 3 ■. 4 5

Rapid Capacity Adjustment I 2 3 4 5

Product Design Time 1 2 *j 4 5

Set Up Time I 2 4 5

Number of Customer Complaints I 2 3 4 5

Number of Warranty Claims I -> 3 4 5

Number of Customer Compliments I 2 3 4 5

Number of Repeat Customers I 2 3 4 5

Customer Retention Rate I 2 3 4 5L

Level of Customer Satisfaction I 2 3 4 5

Returtr on Investment I — 3 4 5

Net Income I 2 3 4 5

Revenue I 2 3 4 5

Financial Performance 1 2 3 4 5

TotalSales . -J- .• 2 3; 4 ;V...

Sales Growth Rate I 2 3 4 5 “ ” '

Export Growth Rate 1 2 3 4

Number of N e w  Customers I 2 3 4 5
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Part 4
Based on your observations, how accurate are the following statements concerning your 
organization as a result of the ISO 9000 registration efforts.

Not Very Somewhat Very
\ Accurate
t»
J-^rfSfeto «^Eshlojag4em rdatfpnsfa^wi&si^pHeR. f ; 2

Accurate

" —  ...•

Accurate

-
| W e  rely on a small number of high quality suppliers. 1 2 '3 4 5

£ OursnppliewTOcai^dbrqualifiedfbEquality. 1. 2 . 3 -'4 V -  . S. \

i Our suppliers are involved in our new product development process. 1 2 3 4 ' '

• W e  actively seek customers’ input to determine their requirements. 1
* * .c. " _ 2 .,3 • 4 5

i W e  involve customers in product design. 1 2 J 4 '"' 5"

: Our customers give us feedback on quality and delivery performance, t 2 3. - 4  5

. Our customers often visit our plant. 1 2 3 4 5

I W e  have quality circle or employee involvement type programs. 1 2 3 4- . 5

All employee suggestions are evaluated. L -> 3 4 5

’ Feedback is provided to employees on their quality performance. 1 2 j 4 5

Employees are held responsible for error-free output. 1 2 3 4 5

'! W e  have employee trainingurproblem-solving skills. 1 . 2 3 4 5 .

* Training in the basic statistical techniques is given in the plant. 1 2 3 4 5

i Qudity-relatedtiammg is gfi&a.to hourly employees. 1 ,'?2 3 4 ■■ •• 5 ;

' Quality-related training is given to managers and supervisors. 1 2 3 4 5

* Quality information is displayed at most of the workstations. 1 2 3 4  5

- Progress toward quality-related goals is displayed in our plant. ! 3 4 5’
- Cost of quality data concerning our major product is readily available. 1 2 j 4 5

. W e  have an active competitive benchmarking program. 1 2 3 4 5

There’s an effective system for employee/management communication. 1 2 3 4 5

Adequate resources are provided for quality improvement. tj
2 3 4 5

- W e  have clear quality goals identified by our top management. 1 2 3 4 5
Our top-level managers actively champion our Quality program. 1 2 3 4 5

- W e  use SPC extensively in our plant. 1 2 3 4 - 5
.< W e  have preventive maintenance program in place. I ■> j 4 5
; Management promotes the use of quality tools and methods. 1 2 3 4  5
I N e w  product designs are thoroughly reviewed. 1 2 3 4 5
t Customer requirements are analyzed in theproduct design process. t 2 3 ’
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Range of c-values: 10.691 - 11.318 
Chi-square = 42.336 

Degrees of freedom = 14 
Racio = 3.024 
CFI = 0.997 
TLI = 0.994 

RMSEA = 0.068
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TOM Practices

TQM Practices

.60 .64.71.65 ! .78
.62 .50 .41

I  £  £  £  J

Range of z -values: 10.192 - 12.2IS 
Chi-square = 20.324 

Decrees of freedom = 5 
R a d a  = 4.065 
CFI = 0.976 
TLI = 0.953 

RMSEA. = 0.083
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Competitiveness

/ \
/

Competitiveness

.84
.7 5 / \ .80

.66 .56 .64

Range of t-values: 17.0 92 - 13.919 
Ciii-square = 7.S27 

Degrees of freedom = 2 
Ratio = 3.813 
CFI = 0.999 
TLI = 0.999 

RMSHA. = 0.080
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Customer Satisfaction

Customer Satisfaction

.84.76
.91

.86.83.57

1  £ 1  £
; i i

Range of c-values: IS.525 - 25.529 
Chi-square = 13.0 88 

Degrees of freedom = 2 
Rario = 6.544 
CFI = 0.998 
Thl = 0.998 

RMSEA = 0.112
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