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Within the past two decades U.S. companies have 

experienced increased competition from foreign companies. 

In an effort to combat this competition many U.S. companies 

focused on quality as a solution to the problem. 

Researchers agree this emphasis on quality systems has 

changed the way many managers conduct business. Yet, no 

studies have identified which components of world-class 

quality systems, if any, contribute most to changes in 

performance. 

The purpose of this study is to empirically investigate 

three research questions pertaining to world-class quality 

systems: (1) What are the components of world-class quality 

systems? (2) Does a relationship exist between world-class 

quality system components and improved organizational 

performance? (3) Which world-class quality system components 

contribute most to changes in performance? The theoretical 

foundation for investigating these relationships is 

developed from Galbraith's (1977) information processing 

model of organization design. 



An extensive literature review resulted in the 

identification of seven components common to world-class 

quality systems: management involvement, customer 

involvement, employee involvement, supplier involvement, 

product/service design, process management, and continuous 

improvement. The literature suggests implementation of 

these components leads to changes in performance in such 

areas as productivity, throughput time, and quality output. 

A cross-sectional field study was used to gather data 

to answer the research questions. In this study, each 

component of world-class quality systems is measured as an 

independent variable. Change in productivity, throughput 

time, and quality output are measured as dependent 

variables. Factor analyses, correlation analyses, and 

hierarchical regression analyses are used to test the 

relationships. The target population was ISO 9000 certified 

companies located in the United States. 

The results indicated that management's involvement and 

employees' involvement are positively correlated with change 

in performance. The results also show that a positive 

relationship exits between the use of world-class quality 

system components and change in performance. 
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CHAPTER I 

INTRODUCTION 

Within the past two decades, U.S. companies have 

experienced increased competition from foreign companies, 

especially Japanese companies (Ebrahimpour & Cullen, 1993; 

Young, 1985; U.S. GAO, 1991) . During this time, many 

products from Japanese owned companies gained significant 

market share in the United States (Fisher, Horine, Carlise, 

& Williford, 1993; Lee & Ebrahimpour, 1985). The impact of 

both increasing foreign competition and declining market 

share caused concern in many U.S. companies. Because of 

these concerns, many U.S. companies began to seek change in 

the way they were conducting business (Bhote, 1988; 

Ebrahimpour, 1985; Hunt, 1992). 

Schonberger (1986) argues that if companies are going 

to continue to respond to increased global competition, they 

need to achieve world-class status. World-class quality 

status is an important issue facing management today. A 

Delphi study of vice presidents of manufacturing from 75 
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companies across the United States illustrates that quality 

is considered an important strategic issue (Malhotra, Steel, 

& Grover, 1993). Out of 12 issues pertaining to 

manufacturing, the Delphi study participants identified 

quality management as the number one ranked strategic issue. 

Several authors suggest the early 1980s as the turning 

point in U.S. industries' focus on quality (Adam, 1994; 

Flynn, 1992; Grant, Shani, & Krishnan, 1994; Juran, 1991b; 

Powell, 1995). While trying to combat foreign competition 

and enhance their competitive position, many U.S. companies 

started focusing on total quality as a solution to the 

problem of declining market share (Anderson, Rungtusanatham, 

& Schroeder, 1994; Benson, Saraph, & Schroeder, 1991; 

Luther, 1987). In part, this focus is a result of several 

writers attributing the success of Japanese companies to 

their quality efforts (Deming, 1982; Garvin, 1988). 

Eager to duplicate the quality success of their 

Japanese competitors, several U.S. companies approached 

quality as a quick-fix solution to improve competitive 

position (Feigenbaum, 1986b; Hunt, 1992; Rieker, 1983). 

Focusing on quality as a means for improvement, however, is 



not a quick-fix solution. Improving quality is a slow 

process of change (Garvin, 1991; Holpp, 1992; Powell, 1995). 

Many large U.S. companies report outstanding results 

from their quality efforts (Chatterjee & Yilmaz, 1993; 

Shetty, 1993; Spechler, 1993; Wilson, 1994). Not all U.S. 

companies, though, have been successful at their quality 

improvement efforts (Fuchberg, 1992; Harari, 1993). 

Unsuccessful attempts at improving quality systems are 

usually attributed to implementation problems, such as a 

lack of continued management support and inadequate training 

(Jacob, 1993; Juran, 1993; Reger, Gustafson, DeMarie, & 

Mullane, 1994). 

Need for Research 

Several researchers suggest that today's approach to 

quality is a new management paradigm (Bounds, York, Adams, & 

Ranney, 1994; Grant et al., 1994; Hodgetts, Luthans & Lee, 

1994; Luthans, 1993). This new paradigm necessitates 

understanding the value of managing world-class quality 

systems for long-term business survival (Chatterjee & 

Yilmaz, 1993; Hunt, 1992). U.S. companies attempting to 

implement world-class quality systems based on this new 

paradigm have been moving ahead by methods of trial and 



error, or through the use of consultants whose primary 

objective is to sell their particular approach to quality 

improvement (MacDonald & Piggott, 1993). Some companies 

have new quality practices in place, but have been unable to 

effectively integrate the new practices because of a lack of 

understanding about how to manage quality (Benson et al., 

1991; Juran, 1993). 

Despite numerous practitioner oriented articles, the 

management of quality systems remains an ambiguous concept. 

Many managers have moved ahead with their quality efforts, 

while others wait for evidence that quality systems have a 

positive impact on performance. Several key issues have not 

been addressed in the literature, such as the impact of 

quality on performance (Reeves & Bednar, 1994) , the behavior 

of participants in quality committed organizations (Spencer, 

1994), and the extent to which quality practices and success 

vary (Reger et al., 1994). No studies, based on scientific 

rigor, have systematically measured the benefits received 

from world-class quality systems. 

There is strong evidence to suggest that world-class 

quality is an effective strategy for gaining competitive 

advantage (Feigenbaum, 1986a; Schonberger, 1992). Research 



into world-class quality systems is important because 

increased global competition and increased levels of quality 

have raised the level of performance required for a 

successful company (Lawler, 1994a; MacDonald & Piggott, 

1993) . 

Understanding Quality 

The following discussion offers a better understanding 

of where the quality movement got started, how it has 

advanced over the years, and where it is today. First, a 

brief historical perspective of the quality movement up to 

World War II is presented to help develop a better 

understanding of where and how quality got started. This 

material is followed by a brief historical perspective of 

the different approaches to the management of quality taken 

by Japanese companies and U.S. companies after World War II. 

Next, the contributions of several quality experts to the 

quality paradigm are briefly discussed. Finally the section 

concludes with a discussion of the various definitions of 

quality, followed by a definition of quality systems. 

The development of the management of quality primarily 

evolved during two important periods: the period after the 
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Industrial Revolution and prior to World War II, and the 

period after World War II. 

Historical Perspective 

Before the Industrial Revolution of the early 1900s, 

quality was accomplished through pride in workmanship 

(Gitlow, Gitlow, Oppenheim, & Oppenheim, 1989; Reddy, 1980). 

The early crafters communicated directly with their 

customers, knew their customers by name, and understood what 

their customers wanted; therefore, the crafters knew what 

was needed to improve quality and meet customer needs. 

Before World War II 

The Industrial Revolution brought changes in production 

methods, demands for production efficiency, specialization, 

simplification, division of labor, and managerial focus 

(Gehani, 1993). In addition, as businesses grew larger it 

became more difficult to focus on the individual customer 

(Deming, 1986; Snee, 1986). 

In the early 1900s, Taylor's scientific management 

approach to management significantly improved production; 

unfortunately, as pressures for higher levels of production 

increased, quality eroded (Evans & Lindsay, 1993; Juran, 
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1993). Under the Taylor approach, management focused on 

maximizing output through simplification and specialization; 

thus, production quality was assessed after the fact, by 

departments specializing in quality inspection (Feigenbaum, 

1951; Gehani, 1993; Ishikawa, 1985). According to Adam, 

Hershauer, and Ruch (1981) , in the United States, Taylor's 

ideas were carried to an extreme of oversimplification. 

In addition to Frederick Taylor, Henry Ford also 

initiated change that impacted the management of quality. 

Ford is referred to as the father of mass production and he 

contributed to the development of mass production by using a 

conveyorized assembly line (Reeves & Bednar, 1994; 

Schonberger, 1986; Wilson, 1996). The focus was on 

efficiency, but it also resulted in a need for change in the 

management of quality. Interchangeability and consistency 

of parts was a requirement of Ford's mass production system. 

These requirements caused Ford's engineers to focus their 

efforts on meeting internal process needs and focus less on 

external customer needs. 

In the early 193 0s, new management tools for quality 

evolved with Shewhart's development of statistical control 

methods at the Bell Laboratories of Western Electric 



(Feigenbaum, 1951; Ishikawa, 1985; Kolesar, 1993; Lee & 

Ebrahimpour, 1985). Shewhart's book (1931) has been 

credited with giving quality a scientific footing (Deming, 

1986; Duncan & Van Matre, 1990; Ishikawa, 1985; Walton, 

1990) and starting the first quality movement in the United 

States (Bhote, 1988; Grant et al., 1994). Statistical 

control methods, developed under the direction of Shewhart, 

strongly influenced eventual quality gurus, Deming and 

Juran; both were teammates of Shewhart at Western Electric. 

Prior to World War II, tools for the management of 

quality were being used, however, the focus was not on the 

integrated use of these tools. Tools for the management of 

quality were used as needed, with quality inspection 

typically taking place after production. By in large, the 

importance of quality was limited to identifying acceptable 

and non-acceptable quality output. 

After World War II 

After World War II U.S. companies and Japanese 

companies moved in different directions in their approaches 

to managing quality (Garvin, 1984b; Juran, 1978; Lee & 

Ebrahimpour, 1985; Leonard & Sasser, 1982; Schroeder & 

Robinson, 1991). In the United States, there was 
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complacency with quality. This complacency caused changes 

in the approaches to managing quality to evolve slowly 

(Bhote, 1988; Juran, 1978). In Japan, dissatisfaction with 

quality started a quality revolution and this revolution 

caused rapid change in the way Japanese companies approached 

quality. 

Japanese approach to quality. In the 1940s, Japanese 

companies were viewed as producers of low quality products; 

consequently, Japanese companies found it difficult to 

compete in foreign markets (Blair & Ramsing, 1983; 

Handfield, 1989; Juran, 1978). In their efforts to overcome 

this difficulty, Japanese industrialists became the leaders 

of a quality revolution (Juran, 1978). In Japanese firms, 

managers and lower-level employees became involved in the 

quality improvement process (Bhote, 1988; Ishikawa, 1985). 

In Japanese firms prior to World War II, access to 

suggestion systems was mainly limited to a few employees 

(Schroeder & Robinson, 1991). After World War II, 

suggestion systems in Japanese firms were expanded to 

include the entire workforce and have become important to 

continuous improvement (Bhote, 1988). In 1986, Japanese 
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companies received almost 48 million improvement suggestions 

from their employees. 

In the early 1950s, Japanese companies began to focus 

on the customer and develop quality systems with a 

synergistic perspective (Deming, 1986; Lee & Ebrahimpour, 

1985; Juran, 1989b). It was during this period that Deming 

went to Japan to teach statistical control methods to 

Japanese management and develop quality management 

approaches in Japanese industry (Deming, 1986). Deming 

emphasized the use of the Shewhart cycle as a technique to 

guide Japanese companies in their continuous improvement 

processes. He also stressed the importance of interaction 

among departments in an organization (Imai, 1986). Deming's 

influence on Japanese manufacturing methods is considered a 

key factor that helped lead Japanese industry to world-class 

status in competitiveness. 

In the early 1950s the concept of overall quality 

management evolved. Toyota Motor Company started the 

successful integration of several quality practices (Ohno, 

1982; Krafcik, 1988). Toyota changed from U.S. style mass 

production methods to a system that has become known as the 

"Toyota Production System." Toyota was one of the first 
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companies to successfully integrate and operationalize the 

components of world-class quality systems. 

In 1954, members of the Japanese Union of Scientists 

and Engineers (JUSE) asked Juran to review the progress of 

the quality movement in Japan (Juran, 1991c). Juran (1991a) 

found an overemphasis in the use of statistical techniques 

in Japanese quality systems. He suggested the overall 

approach to quality in Japanese companies was lacking in the 

management of quality. 

Juran's work marked a transition in Japan's quality 

control activities from a focus on production to a concern 

for the entire management process (Imai, 1986; Ishikawa, 

1985) . His lectures in Japan focused on implementing 

quality from a managerial viewpoint (Kolesar, 1993). Juran 

challenged the perception that good quality is costly. He 

identified two types of costs associated with quality: 

avoidable costs and unavoidable costs (Juran, 1951). Juran 

argued that by seeking to improve quality in areas of 

avoidable cost, total cost would be reduced. His discussion 

of avoidable cost demonstrates that other factors, such as 

customer satisfaction, rework costs, and complaint 

processing also contribute to the cost of quality. 
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Feigenbaum (1956) expanded on Juran's concept and 

coined the term "total quality control" (TQC). TQC 

considers a broad scope of activities that affect the 

quality of a company's product at many stages of the 

production cycle. For example, in the early stages of 

product design, the marketing department functions influence 

quality; in the final stages, the shipping department 

affects quality with its packaging and shipping methods 

(Feigenbaum, 1956, 1959, 1961) . According to Feigenbaum 

(1991), total quality control provided the foundation for 

the evolution of world-class quality systems and quality as 

a new business strategy. 

Japanese managers expanded on Feigenbaum's concept and 

included the involvement of all employees (Ishikawa, 1985). 

Japanese firms began including employees in the quality 

process through the use of quality circles. Quality circles 

consist of a group of employees that meet regularly to 

discuss ways to improve quality (Feigenbaum, 1991; Juran, 

1967). In Japan, membership in quality circles is voluntary 

and usually consists of people at the lower levels in a 

company. Quality circles were first introduced in Japan in 

the mid-1960s (Garvin, 1988; Ishikawa, 1985; Shingo, 1986). 
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Since their introduction in Japan, quality circles have 

become a way of life in Japanese companies, and provide the 

foundation for continuous improvement (Deming, 1986; Juran, 

1967). 

At a 1968 Japanese Quality Control symposium, Japanese 

managers coined the term company-wide quality control (CWQC) 

to reflect the Japanese uniqueness to total quality control 

(TQC) and differentiate their approach from traditional 

approaches used in the United States (Ishikawa, 1985). 

Company-wide quality control includes four principal 

elements: the involvement of functions other than 

manufacturing in the quality process, the participation of 

employees at all levels, continuous improvement, and 

attention to customers' definitions of quality (Garvin, 

1988) . 

In 1972, Quality Function Deployment (QFD) was 

developed in Japan, and currently is used in several 

Japanese companies (Guinta & Praizler, 1993). QFD is a 

practice that managers use to ensure that the company 

maintains a customer focus. It is a systematic method of 

using an elaborate chart to operationalize the customer's 

perception of quality (Rust, Zahorik, & Keiningham, 1994). 
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The Japanese approach to quality management also 

encourages developing close supplier relationships. 

Japanese companies improve relationships with suppliers by 

having fewer suppliers, developing long-term relationships 

with these suppliers, and helping these suppliers achieve 

continuous quality improvement over a long-period (Deming, 

1986). In the Japanese approach, suppliers are selected 

based on quality, with less emphasis placed on price. 

Since World War II, Japanese companies have been 

successful at continuously improving their quality systems. 

They have integrated quality practices throughout their 

organizations, involved employees in the quality process, 

built strong relationships with their suppliers, and placed 

a strong emphasis on the importance of the customer. This 

focus on quality has resulted in improvements in consumers' 

perceptions of quality output from Japanese companies. 

Western approach to quality. After World War II, while 

Japanese companies focused their attention on methods to 

improve quality, quality improvement in the U.S. moved at a 

slower pace. Faced with a booming postwar market and little 

foreign competition, U.S. companies placed little emphasis 

on quality (Garvin, 1988; Handfield, 1989). Although 
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quality was an important issue in the United States, most 

U.S. managers worked under the assumption that high quality-

was associated with high cost (Garvin, 1988). These U.S. 

managers viewed spending to improve quality as an immediate 

cost rather than an investment to reduce overall costs. 

Juran's 1967 article, "The Quality Circle Phenomenon," 

introduced quality control circles to the United States 

(Oberle, 1990). In their efforts to duplicate Japanese 

firms' success with quality, several U.S. companies 

initiated quality circles as a faddish attempt at a quick-

fix for quality problems (Bounds et al., 1994; Lawler & 

Mohrman, 1985). Although several of these attempts to 

implement quality circles were successful, quality circles 

have been more successful in Japanese companies (Drucker, 

1992; Schroeder & Robinson, 1991). 

By the late 1970s foreign competition had increased and 

U.S. industry realized the impact that high quality products 

from Japan were having on global markets (Juran, 1991a) . 

During this time, several U.S. companies experienced a 

decline in market share. Many U.S. companies were becoming 

concerned about their competitive position. 
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On June 24, 1980, NBC television aired a white paper 

titled "If Japan Can . . . Why Can't We?" A portion of this 

program focused on the world-class quality status achieved 

by Japanese companies that adopted Deming's approaches to 

quality (Bhote, 1989; Kano, 1993; MacDonald & Piggott, 

1993). The NBC program created a demand in the U.S. for the 

services of Deming and other experts on quality. Deming's 

book Out of the Crisis (1982) and Crosby's book Quality is 

Free (1979) helped refocus American industry. A number of 

U.S. companies have successfully responded to increasing 

global competition by including an emphasis on quality in 

their strategy (Bhote, 1989; DeYoung, 1989b; Juran, 1991b; 

Main, 1983; Reid, 1990). 

Contributions of the Quality Gurus 

U.S. companies turned to three individuals, W. Edward 

Deming, Joseph Juran, and Philip B. Crosby, for guidance 

with their quality efforts (U.S. GAO, 1991). These three 

individuals are referred to as the gurus of the quality 

movement, quality movement founders, or the top experts in 

the management of quality (Chatterjee & Yilmaz, 1993; Evans 

& Lindsay, 1993; Handfield, 1989; Heinzlmeir, 1991; Oberle, 

1990). Most modern approaches to the management of quality 
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in the United States are derived from the teachings of these 

three individuals (Chatterjee & Yilmaz, 1993; DeYoung, 

1989b; Hackman & Wageman, 1995; Hunt, 1992; MacDonald & 

Piggott, 1993; Oberle, 1990). 

Although their messages carry common themes, such as 

the importance of management involvement, employee 

involvement, and a philosophy of continuous improvement 

(MacDonald & Piggott, 1993), their approaches to promote 

quality differ slightly (Brocka & Brocka, 1992). Evans and 

Lindsay (1993) compare the unique personalities of Deming, 

Juran, and Crosby to a fire-and-brimstone preacher, a 

theologist, and an evangelist, respectively. Deming had a 

gruff demeanor as he promoted his quality gospel; Juran's 

Quality Control Handbook (1951) has been called the bible of 

quality; Crosby is an inspiring and motivational speaker 

(Evans & Lindsay, 1993). Although anecdotal evidence 

suggests that approaches to quality management espoused by 

Deming, Juran, and Crosby have influenced organizations, 

there has been little empirical research conducted to 

support the effectiveness of these approaches (Anderson et 

al., 1994). 
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Definitions of Quality 

Although quality has received much attention in the 

past few years, disagreement in the definition remains 

(Imai, 1986; Juran, 1989a; Reeves & Bednar, 1994; Shecter, 

1992) . The definition of quality is not simple; the term is 

used in several ways and this creates potential for 

confusion. For example, Garvin (1984a, 1988) synthesized 

the varying definitions of quality from philosophy, 

economics, marketing, and operations management literature, 

and identified five different approaches used to define 

quality: transcendent, product-based, user-based, 

manufacturing-based, and value-based. 

Each of the five definitions identified by Garvin 

(1984a, 1988) results in a different definition of quality. 

Transcendent definitions consider quality as something 

timeless and enduring. The transcendent viewpoint often 

regards quality as a simple unanalyzable property identified 

through use and experience. Product-based definitions view 

quality as a precise and measurable variable. This approach 

assumes goods and services are ranked according to a desired 

attribute. From a user-based, or customer focus, quality is 

defined as "fitness for use". From this viewpoint, products 
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with the highest quality best satisfy consumer preferences. 

Manufacturing-based definitions of quality focus more on 

internal factors than external factors; this approach also 

relies on statistical analysis to measure quality. Value-

based approaches expand on the user-based view and consider 

both product performance and product cost. 

Quality Systems Defined 

In addition to the different definitions associated 

with quality, the use of different terms adds confusion to 

the overall understanding of world-class quality. Several 

terms, such as "Total Quality Control (TQC)" and "Total 

Quality Management (TQM)" have been used to identify 

integrated approaches to quality systems (Bounds et al., 

1994; Ishikawa, 1989). Each term was created for a specific 

situation. TQC was first introduced by Feigenbaum in 1956 

and implies that all quality activities, both internal and 

external to the organization's environment, are controlled. 

Total quality control is a poor choice of words because 

Feigenbaum did not mean control (Kolesar 1993); Feigenbaum 

(1961) focused more on the importance of integrating various 

functions. 
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In recent years, TQM has become a catchword for a large 

number of company activities (Lee, Luthans, & Hodgetts, 

1992) . Several managers feel their companies have moved 

beyond TQM and now seek other names for their quality 

systems. For example, when Rubbermaid implemented their 

quality system they used the acronym TQM. After 

implementation, they found that referring to their quality 

system as their "Continuous Value Improvement Process" was 

more accurate (Jacob, 1993). 

Several authors also suggest the acronym TQM is not 

reflective of quality systems. Harari (1993) argues that 

the acronym TQM is not synonymous with quality and says 

"quality is essential for organizational success and 

competitive advantage. TQM is only one of the many possible 

means to attain quality" (p. 33). Deming also suggests that 

TQM is misleading. In an interview regarding the results of 

TQM, Deming gave his opinion of TQM by saying, "There is no 

such thing. It is a buzzword. I have never used the term, 

as it carries no meaning" (Romano, 1994, p. 22). 

In their article calling for theory development and 

research in quality, Dean & Bowen (1994) refer to total 

quality as an all encompassing term to reflect the 
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principles, practices, and techniques in the quality 

discipline. The definition of quality systems used in this 

study is the definition developed from the literature by 

Flynn, Schroeder, and Sakakibara (1994); this definition 

describes the overall quality concept. They define quality 

systems as "an integrated approach to achieving and 

sustaining high quality output, focusing on the maintenance 

and continuous improvement of processes and defect 

prevention at all levels and in all functions of the 

organization, in order to meet or exceed customer 

expectations" (p. 342). 

In this study, the term world-class quality (WCQ) is 

used to refer to the quality systems studied by Saraph et 

al. (1989) and by Flynn et al. (1994) and is used 

interchangeably with such terms as total quality, total 

quality control, TQM, and company-wide quality control. 

World-class quality is more accurate in reflecting the 

importance of quality in the competitive global environment. 

Several terms have been used by researchers in their 

discussions of quality systems, such as concepts and tools 

(Easton, 1993; Schmidt, 1992; Schonberger, 1992); components 

(Reeves & Bednar, 1994; Snee, 1986); critical factors 
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(Saraph, Benson, & Schroeder 1989); elements (Ebrahimpour, 

1985) ; techniques (Dean & Bowen, 1994); dimensions (Flynn et 

al., 1994; Garvin, 1987); and principles (Dean & Bowen, 

1994; Deming, 1986). For this study, it is important to 

distinguish between two terms, components and practices. In 

this study, the term component is used to refer to 

components common to world-class quality systems. The term 

practices refers to various tools or techniques used to 

support the various world-class quality components. 

Summary 

Chapter One describes how approaches to the management 

of quality have changed. Prior to the industrial revolution 

quality, was the responsibility of the crafter. After the 

industrial revolution, U.S. industry focused on mass 

production and meeting deadlines. This focus resulted in 

quality inspection becoming the responsibility of a quality 

department with inspection conducted after the fact. After 

World War II, Japanese companies began integrating quality 

approaches throughout their organizations. Also, less 

emphasis was placed on inspection by members of a quality 

department and more responsibility for quality was given to 



23 

each employee, with inspection taking place throughout the 

process. 

Chapter Two reviews the literature relevant to this 

research study. First, case studies are included to 

demonstrate the use and importance of various components of 

world-class quality systems. Although case studies are not 

intended to offer the only scientific support, they help lay 

the foundation for the systematic approach used in this 

study. The review of case studies is followed by 

discussions of academic survey research contributing to 

understanding world-class quality systems. Based on 

information gained in the literature review, the components 

of world-class quality systems are then developed. 

Chapter Two also contains a discussion of Galbraith's 

(1977) information processing model. Galbraith (1977) 

argues that as companies are faced with increased 

uncertainty they have five potential responses. As 

companies refocus their efforts on quality systems they 

typically adopt three of Galbraith's approaches to 

addressing uncertainty. It is not the purpose of this study 

to test Galbraith's model, but it serves as the framework 
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for this study about relationships associated with world-

class quality systems. 

Galbraith is a strong supporter of contingency theory 

and developed his model to explain how organizations adjust 

to situations of increasing uncertainty (Galbraith, 1977). 

He suggests that organizational configurations would change 

as organizations use different approaches to address 

uncertainty. For example, Galbraith indicates that one way 

configuration could change is from a functional task design 

structure to one based on cross-functional groups organized 

around self-contained tasks. Galbraith's model provides the 

theoretical foundation for understanding how organizations 

respond to uncertainty. 

This research study views world-class quality as a 

system and addresses three questions: 

1. What are the components of world-class 
quality systems? 

2. Does a relationship exist between world-class 
quality system components and performance? 

3. Which world-class quality system components 
contribute to changes in performance? 

The research methodology used to conduct this study is 

discussed in chapter three. Briefly, a research instrument 

was developed that improved on instruments used in previous 
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quality research. This improved instrument was mailed to 

1,143 companies, which were drawn at random from a listing 

of companies located throughout the United States, that are 

currently ISO 9000 Registered. The mailing procedure 

included two waves in addition to a postcard reminder. 

Overall, this method resulted in a 54.3% response rate. 

Chapter four contains an analysis of results. Analysis 

included principle component factor analysis, along with 

examinations of correlations among items. The final 

analysis consisted of several hierarchical regression models 

developed to test the study's hypotheses. 

Overall, the findings confirm that a relationship 

exists between world-class quality systems and change in 

performance. The findings also revealed that a relationship 

exists between management involvement and change in 

performance. Detailed discussions of these findings, along 

with research limitations, suggestions for future research, 

and implications for management are presented in chapter 

five. 

This research study adds to the increasing body of 

knowledge by identifying the relationships between the 

various components of world-class quality systems and change 
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in performance. A better understanding of these 

relationships provides both practitioners and academics with 

information that will help improve decisions pertaining to 

quality systems. 



CHAPTER II 

LITERATURE REVIEW 

Introduction 

As evidenced by the history of the quality movement, 

there has been a lot of discussion and interest in world-

class quality systems, but it is not clear what this 

involves. Two recent studies that focused on identifying 

quality system components have been performed by Saraph et 

al., 1989 and Flynn et al., 1994, and both suggest that 

several components are common to quality systems. Saraph et 

al. (1989) identified eight components. These eight 

components include: (1) Role of divisional top management 

and quality policy, (2) Role of the quality department, (3) 

Training, (4) Product/service design, (5) Supplier quality 

management, (6) Process management and operating procedures, 

(7) Quality data and reporting, and (8) Employee relations. 

Flynn et al. (1994) identified seven components. These 

components include: (1) top management support, (2) quality 

information, (3) process management, (4) product design, (5) 
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workforce management, (6) supplier involvement, and (7) 

customer involvement. Further discussion of the development 

of these components and how they relate to this study are 

discussed in a later section of this chapter. Based on 

Eisenhardt's (1989) suggestions for building theory from 

case studies, the ideas from these recent studies are used 

as the a priori specification of constructs. In this study 

these ideas guide the review of the literature, beginning 

with case studies. 

Quality System Research 

In the past 40 years, most literature pertaining to 

quality focuses on differences in management styles between 

U.S. companies and Japanese companies. Most of these works 

are descriptive and tend to be based on the writer's 

experiences with Japanese companies or perceptions of 

Japanese quality practices, such as the works by Deming and 

Garvin (Ebrahimpour & Cullen, 1993). Other examples of 

early literature, building on Japanese concepts, include the 

works of Drucker (1971), Hayes (1981), Juran (1981), and 

Tregoe (1983). Recently, several case studies have been 

written which describe quality practices in U.S. companies. 
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Case Studies 

The majority of empirical work about world-class 

quality systems has been limited to case studies (Hackman & 

Wageman, 1995; Shetty, 1993; Spechler, 1993). Typically, 

reference is made to benefits companies receive from 

implementation of new quality systems, such as improved 

quality output, reduced throughput time, and improved 

productivity (Krafcik, 1988; Murrin, 1988; Ohno, 1982; 

Young, 1985). 

To the extent possible, the analysis of case studies 

are presented following the guidelines suggested by 

Eisenhardt (1989) for building theories from case studies. 

Using this approach, case studies were selected based on 

their quality system focus and importance to the research 

questions. Within case analysis is conducted to gain 

familiarity with the subj ect. A cross-case comparison is 

conducted to identify and build support for the components 

of quality systems. 

The following section contains several examples of 

comprehensive case studies about companies recognized for 

their quality efforts. These studies include: Toyota Motor 



30 

Company, Hewlett-Packard, Westinghouse, Xerox, Florida Power 

& Light, Field Container Company, and Texas Instruments. 

Tovota Motor Company 

The Toyota Motor Company and its production system has 

been the subject of several case studies (Hill, 1992; 

Krafcik, 1988; Monden, 1983; Ohno, 1982; Shingo, 1986). 

These case studies discuss details that reflect various 

practices used by Toyota as it evolved from being an obscure 

Japanese auto manufacturer to a strong global competitor in 

today's auto industry. 

As a result of management's commitment to process 

improvement, the production processes at Toyota changed 

significantly (Ohno, 1982). The creator of the Toyota 

Production System (TPS) was Toyota's former vice-president 

of manufacturing, Taiichi Ohno (Monden, 1983). According to 

Ohno (1982) elimination of waste is the basic concept of the 

TPS. One practice Toyota used to reduce both physical and 

financial burdens was the development of what has become 

known as the Just-In-Time (JIT) concept for inventory 

management. The advantage of JIT, to Toyota, was in the 

reduction of inventory levels, which freed company resources 
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and reduced the need for additional capital and therefore 

led to improved performance (Krafcik, 1988). 

Toyota integrated several quality components into their 

system. One component used by Toyota is supplier 

involvement. With only limited financing, Toyota was unable 

to vertically integrate to ensure the continued flow of 

supplies (Krafcik, 1988). To overcome this limitation and 

reduce supply uncertainty, Toyota organized a network of 

suppliers and established long-term relationships (Ohno, 

1982) . These long-term relationships were established to 

improve communication and smooth the production process 

(Ohno, 1982). Toyota emphasized the importance of suppliers 

by including them in the product design process (Hill, 

1992) . 

Toyota also made changes in their customer focus (Hill, 

1992) . Customers became involved in the design process 

through surveys. Realizing the importance of customers to 

their company, Toyota management began considering 

dealership personnel as customers. Toyota made sales and 

service training available and included dealership personnel 

in the product design process through customer survey 

questionnaires. 
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An innovative approach to quality improvement by Toyota 

was a redesign and change in the production process. Toyota 

changed from a sequential approach, similar to what was 

being used by U.S. automakers, to an approach using 

production cells. This change resulted in a more flexible 

production system that involved training employees in 

multifunctions. As Toyota continued to implement change to 

improve their processes, training became an increasingly 

important practice to achieve continuous improvement (Ohno, 

1982) . 

At Toyota, employee involvement was achieved by 

grouping the workforce into teams; this was another 

innovative quality practice used by Toyota (Hill, 1992; 

Krafcik, 1988). Toyota employees agreed to flexible work 

assignments, which allowed for introduction of the team 

concept. In addition to their regular production 

responsibilities, teams functioned as quality circles. At 

Toyota, time was set aside for team members to discuss ways 

to improve both quality output and productivity (Hill, 

1992) . The use of quality circles and the establishment of 

a company-wide suggestion system were two practices that led 

to increased employee involvement (Monden, 1983; Shingo, 



33 

1986). As of 1981, Toyota had over 4,000 active quality 

circles. 

Toyota has received several benefits from the 

integration of quality practices (Krafcik, 1988; Ohno, 

1982). Toyota improved performance in terms of reduced 

throughput time, improved quality output, and improved 

productivity. Hill (1992) compared Toyota with U.S. 

automakers and found that Toyota plants were more productive 

and produced far fewer defects per 100 cars. 

Hewlett-Packard 

In the late 1970s, Hewlett-Packard (HP) responded to 

increasing international competition by implementing a 

quality system that focused on cost and competition. 

Although HP had an excellent reputation for quality, 

management was concerned because 25% of their manufacturing 

costs were involved in responding to quality problems. HP 

started their quality improvement efforts by sending a team 

of functional managers to Japan to study Japanese companies' 

quality systems (Carter & Edmonds, 1988; Young, 1985). 

An integral component in HP's quality system is 

supplier involvement (Young, 1985). HP works closely with 

suppliers to make sure they provide the company with quality 
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parts. HP trains suppliers by inviting them to visit HP 

facilities and attend two-day training seminars on quality. 

Another important component in the Hewlett-Packard 

quality system is employee involvement (Young, 1985). 

Employee involvement is encouraged through the use of teams. 

Employees, participating in teams, became active in the 

quality inspection process. Prior to the introduction of 

their quality system, Hewlett-Packard Quality Assurance 

managers inspected for product quality. The role of these 

managers has now changed to being team facilitators and 

trainers. At HP quality inspection has become the 

responsibility of the teams producing the product. 

Product and service design is another important 

component in Hewlett-Packard's quality system (Carter & 

Edmonds, 1988; Daetz, 1987). The company has taken a team 

approach to their product and service design. Involving 

employees on cross-functional process design teams has 

resulted in increased horizontal communication across 

departments and improved product quality. 

The adoption of quality systems at Hewlett-Packard was 

directly responsible for several improvements in their 

manufacturing departments; productivity doubled, throughput 
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time improved, and product quality improved (Young, 1985) . 

Because of their success with quality in the company's 

manufacturing departments, Hewlett-Packard management is 

encouraging the use of quality systems throughout the 

company. The company received several benefits from 

implementing quality in their non-manufacturing departments, 

such as improvements in order processing, better control of 

accounts receivables, and a reduction in accounts 

receivables outstanding. HP estimates the change in order 

processing alone resulted in cost savings in excess of $100 

million. 

Westinahouse 

In case studies pertaining to implementation of quality 

systems in Westinghouse, Kilderry (1988) and Murrin (1988) 

discussed Westinghouse's move to focusing on quality. While 

the change to an improved quality system has been 

successful, Murrin (1988) found that implementation is a 

slow process; efforts to implement a quality system at 

Westinghouse took over seven years. Several practices have 

contributed to this continuous improvement effort, such as 

improved employee communications, continuous employee 

training, and external benchmarking. 
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Top management at Westinghouse realized the importance 

of management's commitment to quality improvement. A seed 

money fund was established to encourage lower-level managers 

to focus on quality improvement practices. Westinghouse 

management used this fund to sponsor quality improvement 

projects that, because of a low projected rate of return, 

would not qualify for funding under the company's normal 

rate of return guidelines. 

Westinghouse involved employees in the quality process 

and implemented their quality system with the use of teams 

(Murrin, 1988). As implementation progressed, employee 

involvement and the use of teams increased. In 1980, 600 

quality teams were active; by 1988, the number had grown to 

2,000. Kilderry (1988) found that in addition to employee 

involvement, employee training became an important practice 

in the company's quality system. 

Westinghouse found that customer involvement is key to 

quality system success, and that effective quality systems 

must be flexible and adapt to different customer needs 

(Murrin, 1988). For example, sophisticated mathematical 

methods used to optimize quality in their fuel plants had no 



37 

relevancy to quality problems in their broadcasting 

division. 

The findings of the Westinghouse study suggest that in 

world-class quality systems, emphasis is placed on improving 

integration and communication (Murrin, 1988). These efforts 

to improve integration and communication result in changes 

in a company's structure. For example, the effective use of 

teams results in a flexible structure with an increased span 

of control. Increased integration of world-class quality 

components reduces barriers between departments and leads to 

improvements in both communication and coordination. Murrin 

(1988) also found that Westinghouse plants with the highest 

levels of quality systems had the lowest employee turnover 

rate and highest productivity. 

Xerox Company 

Several researchers have studied Xerox's change to 

world-class quality (Camp, 1992; Cooney, 1993; DeYoung, 

1989a; Fisher et al., 1993; Hunt, 1992). In the mid-1980s, 

the Xerox Corporation was rapidly losing market share to 

Japanese competitors (Fisher et al., 1993). Japanese 

copiers were more reliable and cost less than Xerox copiers. 

Xerox top management decided to change the way the company 
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was doing business and established quality improvement as 

the company's guiding principle. 

The company analyzed their manufacturing processes and 

used benchmarking to identify important design goals and 

manufacturing performance levels. Xerox also focused on 

satisfying their customers' needs and used customer surveys 

to help maintain customer focus {Cooney, 1993; Hunt, 1992). 

Both benchmarking and customer surveys are used to help in 

Xerox's continuous improvement efforts. The company 

estimates their benchmarking efforts alone accounted for a 

3% to 5% gain in productivity (Camp, 1992). 

Product design is another important component in 

Xerox's world-class quality system. Realizing the 

significance of product design to quality output, Xerox 

management reevaluated their approaches to product design as 

the starting point for their quality improvement efforts. 

Xerox changed to a cross-functional product-development team 

approach in product design. DeYoung (1989a) reports that 

this change in product design at Xerox has led to improved 

quality output. 

Xerox accomplishes employee involvement through the use 

of work teams (Fisher et al., 1993; Profiles of Winners. 
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1992). Currently, Xerox is granting more authority and 

responsibility to both work teams and individual employees. 

For example, Xerox has instituted a policy that any assembly 

line worker has the authority to stop the process anytime 

that person spots a problem. 

Xerox recognizes the importance of supplier involvement 

in world-class quality systems (Fisher et al., 1993; Hunt, 

1992) . The company established a supplier certification 

program and actively started developing long-term 

relationships with fewer suppliers. Xerox supports their 

commitment to these long-term relationship by conducting a 

series of training seminars across the country to train 

suppliers in statistical process control and quality control 

practices. (Fisher et al., 1993). Xerox also found that as 

they implemented their quality systems the company gained 

several benefits, such as reduced employee turnover, a 

reduction in throughput time, and improved quality output 

(Hunt, 1992). 

Florida Power and Light 

In 1984, Florida Power & Light (FPL) adopted total 

quality (Seemer, 1990). FPL's approach to quality 

emphasizes three main components: continuous improvement, 
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employee involvement, and process management. Early in the 

program, the company targeted four key areas for quality 

improvement: sales and service, safety, nuclear operations, 

and resource allocation. 

Florida Power & Light includes suppliers as an 

important component in their quality system (Evans, 1993). 

Florida Power & Light suppliers must have a quality 

improvement program in place and demonstrate that it has 

achieved significant improvements. The company evaluates 

their suppliers according to various criteria, and developed 

a three level vendor certification program to help improve 

input quality. To become certified suppliers, vendors must 

be capable of exceeding FPL's specification requirements and 

have a plan for continuous improvement. 

Florida Power & Light management achieved several 

improvements in performance from implementation of a total 

quality system (Evans, 1993; Seemer, 1990). These changes 

in performance include a reduction in reported errors, 

reduced problem solving time, fewer lost-time injuries, and 

significant improvements in throughput time. In addition to 

these internal benefits the company realized improved 

customer satisfaction. 
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Field Container 

In the mid-1980s, customer pressure forced Field 

Container Company, the fifth-largest U.S. carton 

manufacturer, to implement a quality system (Froiland, 

1993) . Field's largest customer, the Pillsbury Company, 

embarked on a program to train suppliers and reduce its 

number of suppliers. Pillsbury emphasized supplier quality 

and asked suppliers to become involved in statistical 

process control, continuous improvement, and buyer 

certification. 

Quality improvement, at Field Container Company, began 

with the idea of continuous improvement. Field's management 

established employee training programs to achieve the 

company's continuous improvement efforts (Froiland, 1993). 

During the following three years, Field's managers and 

employees attended training sessions on quality. The 

company also hired a full-time in-house trainer and 

developed process teams. 

Management involvement and employee involvement on 

teams are important components in Field's quality system 

(Froiland, 1993). The company moved from an autocratic 

management style to an environment of teamwork and improved 
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communication. To improve communications between team 

members and management, and keep teams focused on continuous 

improvement, a member of management participates on each 

team. 

The company received several improvements in 

performance from its implementation of quality systems 

(Froiland, 1993). For example, the company experienced a 

reduction in waste, reduced throughput time, and improved 

quality output. The company's c[uality system has become so 

successful that recently the Chicago-based printing company 

R.R. Donnelly has started using Field Container Company as a 

benchmark. 

Texas Instruments 

In 1980, Texas Instruments' (TI) managers received 

training in quality from Crosby and Juran. Following this 

training, TI managers adopted a more formal approach to 

total quality,. The company started their formal quality 

system by communicating the company's quality objectives to 

all employees and establishing quality effectiveness teams. 

Baker (1995) found that before 1980, continuous 

improvement at TI was accomplished by using various internal 

analysis methods, such as extrapolations of historical 
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trends, stretch targets, and learning curve projections. 

After 1980, several changes were made in the company's 

continuous improvement efforts. These changes came in such 

areas as benchmarking, work teams, and customer involvement. 

Baker (1995) identified several practices that were 

important to TI's continuous improvement efforts. First, 

top management demonstrated their commitment to continuous 

quality improvement by establishing a full-time benchmarking 

champion position to coordinate their quality improvement 

activity. Benchmarking helped identify areas that needed 

improvement, then cross-functional teams worked on improving 

the specific areas identified by benchmarking information. 

Second, training was identified as an effective 

practice used in the company's continuous improvement 

efforts. At TI, both team members and their customers 

attend training sessions devoted to understanding the 

process flow, key process elements, and issues important to 

the customers' needs. As part of their quality improvement 

efforts, TI process improvement teams focused on improving 

processes that had the greatest impact on customer 

satisfaction (Baker, 1995). 
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Finally, the communication of information became an 

important factor in TI's continuous improvement efforts 

(Baker, 1995). To achieve improvement in communication, TI 

developed an online database of benchmarking information 

that can be accessed instantly from any TI site world-wide. 

Managers access the benchmarking database and use the data 

to help assess their continuous improvement efforts. In 

addition to recognizing the need for both vertical and 

horizontal information flow within the company, TI 

management also recognized the need for external information 

flows. The TI database includes external company contacts 

that are available to provide external benchmarking 

information. 

Texas Instruments management considers three quality 

components as key to their quality system success: customer 

involvement, continuous improvement, and employee 

involvement. Within two years after TI started their formal 

approach to total quality the company received several 

benefits, such as improved quality output, reduced cycle-

time, increased on-time delivery, and cost reduction. 

Management found that benchmarking is an effective practice 

for achieving continuous improvement. 
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Summary 

Several conclusions can be drawn from an analysis of 

these case studies. Of real interest is the emergence of 

components common to quality systems. Case studies may be 

used to lay the groundwork for theory building and more 

systematic and rigorous testing of hypotheses (Eisenhardt, 

1989; Hackman & Wageman, 1995; Kerlinger, 1986; McCutcheon & 

Meredith, 1.993, Yin, 1984). A cross-case comparison, guided 

by the findings of Saraph et al. (1989) and Flynn et al. 

(1994), showing support for the components of quality 

systems is summarized in the cross-case comparison of 

components referred to in case studies presented in Table 1. 

Table 1 shows that all six companies discussed in the 

case studies had implemented employee involvement in their 

quality systems. Five of six companies implemented 

management involvement and continuous improvement. Four of 

the six implemented supplier involvement, customer 

involvement, and process management. Three of the six 

implemented process management. Each of the companies 

discussed in the case studies have successfully implemented 

quality systems. The implementation, by these companies, of 
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the components listed in Table 1 provides support for the 

inclusion of these components in world-class quality 

systems. 

Table 1 

Cross-Case Comparison of Components Referred to in Case 

Studies 

Toy HP WH Xer FPL Fid TI 

Management Involvement Imp Imp Imp Imp NI Imp Imp 

Employee Involvement Imp Imp Imp Imp Imp Imp Imp 

Supplier Involvement Imp Imp NI Imp Imp Imp NI 

Customer Involvement Imp NI Imp Imp NI ; Imp Imp 

Product/Service Design Imp Imp NI Imp NI NI NI 

Process Management Imp Imp NI NI Imp Imp Imp 

Continuous Improvement Imp NI Imp Imp Imp Imp Imp 

Toy = Toyota Motor Company 
HP = Hewlett Packard 
WH = Westinghouse 
Xer = Xerox Company 
FPL = Florida Power & Light 
Fid = Field Container Corp. 
TI = Texas Instruments 

Imp = Implemented as quality system component 
NI = Not Implemented 

Survey Research 

Few survety studies have investigated the impact of 

world-class quality systems on changes in performance 

(Hackman & Wageman, 1995; Flynn et al., 1994; Saraph et al., 
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1989; Shetty, 1993) ; most of these studies have limitations, 

such as small, sample size or small number of components 

investigated. Among the early studies contributing to the 

knowledge of world-class quality systems are surveys 

conducted by Garvin (1983); the General Accounting Office in 

1987; the National Productivity Review (Towe 1989/1990); 

Carter & Miller (1989); the Center for Effective 

Organizations at the University of Southern California 

(Lawler, Mohrman, & Ledford, 1992); the Construction 

Industry Institute (Biggar, 1990); the General Accounting 

Office in 1991; and Handfield (1993). More recent studies 

also contribute to a better understanding of world-class 

quality systems by focusing on specific quality issues, such 

as supplier involvement with total quality (Carter & 

Narasimhan, 1994), and alternative quality practices (Adam, 

1994). Two recent studies (Kaldenberg & Gobeli, 1995; Shea 

& Gobeli, 1995) researched quality systems in small 

businesses. Two additional studies developed instruments to 

assess quality: Saraph et al. (1989) assessed quality 

systems at the business unit level; Flynn et al. (1994) 

assessed quality systems at the plant level. 
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Garvin's Multivear Study 

Garvin's multiyear comparative study (1983, 1986, & 

1988) involves nine U.S. companies and seven Japanese 

companies in the room air conditioner industry. The 

companies studied accounted for 90% of the total global 

shipments of room air conditioners. Although this study is 

limited to a small sample size (N =17) and one industry, it 

is the first systematic attempt at measuring differences in 

U.S. and Japanese approaches to quality. 

Over a two-year period, 1981-1982, Garvin measured the 

quality output of the nine U.S. companies and seven Japanese 

companies (Garvin, 1984b). Garvin's data collection 

consisted of three phases. First, Garvin asked air 

conditioner manufacturing companies to participate in the 

study. Second, he conducted a mail survey with companies 

that agreed to participate. The mail survey questionnaire 

requested information on the company's product line, 

production practices, vendor management practices, quality 

policies, and quality performance. Third, Garvin conducted 

on-site visits, reviewed the questionnaire, collected 

additional data, and interviewed key personnel. 
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Garvin (1983) assessed product quality in two ways: by 

incidence of internal failures and incidence of external 

failures. Internal failures included all defects identified 

before products left the factory; external failures include 

all problems that occurred after installation in the field. 

External failure rates were determined based on the number 

of warranty claims within the first year of product 

coverage. 

Results of the study indicated that Japanese 

manufacturers had significantly fewer failure rates than 

U.S. manufacturers (Garvin, 1983). The poorest performing 

Japanese manufacturer had a failure rate less than half that 

of the best performing U.S. manufacturer. Japanese 

manufacturers' warranty costs averaged 0.6% of sales; the 

best U.S. manufacturer incurred warranty costs that were 

1.8% of sales. 

Based on his findings, Garvin (1983) argues for the 

importance of management involvement. He suggests the 

degree of management commitment differed from company to 

company and that top performing companies had a higher level 

of management commitment to quality than lower performing 
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companies. Managers in lower performing companies placed 

more emphasis on meeting production schedules than quality. 

Another finding in the Garvin (1983) study relates to 

the role of the quality department. In companies with the 

highest quality output the quality department played a 

lessor role than in lower performing companies. In the top 

performing companies responsibility for quality shifted from 

the quality department to individual employees. 

Garvin found that companies with the highest level of 

quality output placed a high emphasis on product design. In 

the top performing companies new designs are reviewed before 

they reach the production process. The top performing 

companies also involved several departments in the design 

process. 

The findings suggest that a relationship exists between 

quality output and reduced costs. Improving quality and 

reducing internal failure rates reduced costs on rework and 

scrap. Garvin (1983) found that Japanese manufacturers had 

significantly lower total costs of quality than U.S. 

manufacturers. Garvin (1983) suggests the reason for this 

finding is that failures are more expensive to fix after 

assembly than before. 
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Garvin (1983) also found a difference in information 

and feedback systems between U.S. manufacturers and Japanese 

manufacturers. U.S. manufacturers failed to gather 

important quality information, such as detailed information 

on defects at various production line points, and field 

failure reports by model rather than the complete product 

line. In contrast to the U.S. approach, Japanese 

manufacturers gathered precise information that allowed for 

detailed analysis for each failure. 

General Accounting Office's 1987 Study 

In 1987, the U.S. General Accounting Office (GAO) 

surveyed Fortune 1000 companies and investigated the 

relationship between employee involvement and total quality 

(Lawler et al., 1992). The study focused on large companies 

and did not investigate small or medium size companies. The 

survey was mailed to 934 companies listed in the 1986 

Fortune 1000 listing of the 500 largest service companies 

and 500 largest industrial companies. A total of 476 

responses were received for a 51% response rate. 

Results of the GAO survey study provide information 

pertaining to both employee involvement and quality systems. 

Of the respondents, 72% reported the main reason for 
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implementing employee involvement was to improve quality. 

GAO researchers asked survey resspondents to evaluate the 

success of quality circles in improving organizational 

performance. Quality circle success was measured on a five-

point scale ranging from "Very Unsuccessful" to "Very 

Successful." Of the respondents, 67% rated quality circles 

as successful or very successful. 

Respondents were also asked to evaluate the 

effectiveness of their employee involvement efforts on 

quality improvement. Effectiveness was measured using a 

five-point scale ranging from "Very Negative" to "Very 

Positive." Of the respondents, 72% indicated that employee 

involvement had a positive impact on product quality. 

National Productivity Review Study 

The National Productivity Review conducted a mail 

survey study to identify practices companies use to improve 

product quality output and change performance (Towe, 

1989/1990). Responses were received from 126 subscribers. 

Unfortunately, the researcher failed to indicate how many 

surveys were mailed and a response rate was not indicated in 

the research report. The researcher did report that a 



53 

higher percentage of responses came from manufacturing 

companies than service companies. 

Respondents to the National Productivity Review survey 

ranked employee involvement as the number one quality 

improvement component that resulted in a positive change in 

performance. Respondents ranked improving information flows 

and training second and third, respectively (Towe, 

1989/1990). The researchers found that companies 

emphasizing quality also placed a high priority on the 

customer. 

When asked to respond about future improvement 

strategies, respondents ranked increasing their customer 

emphasis as the number one improvement strategy; improved 

quality output was ranked as number two (Towe, 1989/1990). 

Respondents also indicated that companies included the use 

of teams, just-in-time processes, and statistical process 

control in their quality systems. Towe (1989/1990) found 

that a cross-functional team was important in the product 

design process. The improved communication that resulted 

from the use of a cross-functional team guided suppliers to 

implement statistical process control. The findings of this 

study suggest that improving internal and external 
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horizontal communication flows, training to improve employee 

analytical skills, and employee involvement are necessary 

for continuous improvement. 

Carter and Miller Study 

In another research study, Carter and Miller (1989) 

investigated the impact that various types of communication 

flows and buyer-supplier relationships have on a change in 

quality performance. Data for the study consisted of 

archival data from a large manufacturing company ($40 

million in sales) and one of their largest customers. The 

data consisted of 1,182 discrepant material reports (DMR) 

generated over a 19-month period. The researchers conducted 

a pretest and post-test using data from 394 DMRs selected 

from three-month periods before and after any change in 

communication flow or manufacturing department change. 

Carter and Miller (1989) identified two types of buyer-

supplier communication structures. First, the most common 

type involves communication flows that are limited to 

information exchanges between the buyer's purchasing 

department and the supplier's sales department; the 

researchers called this a serial pattern of communication. 

The researchers refer to the second type of communication 
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flow as a parallel pattern. Parallel patterns allow quality 

information to flow between personnel in the buying company 

and selling company without purchasing department 

intervention. 

Results from the Carter and Miller (1989) study suggest 

that, when compared to serial communication patterns, 

parallel communication patterns result in greater 

improvements in throughput time and significantly higher 

levels of quality output. These findings suggest that 

effective buyer-supplier communication is integral to 

quality systems. 

Center for Effective Organizations Study 

In 1990, the Center for Effective Organizations at the 

University of Southern California (USC) conducted a survey 

study into the relationship between a component of total 

quality management, employee involvement, and business 

performance (Lawler et al., 1992). The survey was mailed to 

987 companies on the Fortune 1000 list and 315 responses 

were received for a 32% response rate. The USC researchers 

compared responses from manufacturing companies with those 

from service companies. 
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Respondents were asked to indicate the percentage of 

their employees involved with various practices designed to 

improve quality. These practices included such items as 

employee exposure to customers, self-inspection, and cost of 

quality monitoring. Responses were indicated on a seven-

point scale ranging from a low of "None (0%)" to a high of 

"All (100%)." 

Nine performance measures were used to assess business 

performance: productivity, quality of product or service, 

customer service, worker satisfaction, turnover, 

absenteeism, competitiveness, profitability, and employee 

quality of work life (Lawler et al., 1992). Respondents 

were asked to indicate the impact that employee involvement 

practices had on each of the nine performance measures. 

Performance was measured on a five-point scale ranging from 

a low of "Very Negative" to a high of "Very Positive;" an 

additional option was available, "No Basis to Judge." 

The researchers found a relationship existed between 

the use of quality practices and business performance 

(Lawler et al., 1992). When the researchers aggregated 

responses into an overall index for total quality, they 

found the use of quality systems is related to both 
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productivity and quality output. Lawler et al. (1992) 

suggest that use of quality systems is related to operating 

performance measures but not to financial results. 

Of the respondents, 70% reported employee involvement 

had a positive impact on product quality; 52% rated quality 

circles successful or very successful. The researchers 

found the use of quality practices is strongly related to 

improvements in management decision making, improved skill 

development, and process improvement. Lawler et al. (1992) 

argue that when employee involvement and quality are 

integrated into one synergistic system, companies are more 

likely to achieve a positive change in desired performance 

objectives. These findings suggest the use of employee 

involvement as a component of world-class quality systems 

leads to a positive change in company performance. 

An analysis of survey responses revealed that 

manufacturing companies are more involved with quality 

systems and use more quality practices than service 

companies (Lawler et al., 1992),. The researchers found that 

even though manufacturing companies are more involved with 

quality systems, employees in service companies were more 

likely to have direct contact with customers. 
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The USC researchers found a correlation between company 

size and the percentage of employees involved with quality 

(Lawler et al., 1992). The researchers found that larger 

companies are more likely to have a higher percentage of 

their employees involved with quality than smaller 

companies. 

Construction Industry Institute Studies 

The Construction Industry Institute (CII) formed a 

management task force and conducted three quality related 

research studies (Biggar, 1990). The purpose of the first 

study was to identify problems with quality in the 

construction industry. In the second study, the researchers 

investigated approaches used to track cost of quality. The 

third study, in an attempt to develop recommendations for 

other firms in their industry, sought to identify effective 

components of quality systems. 

The study was limited to construction companies with 

CII association membership. The CII management task force 

studied 19 construction industry companies; 12 companies had 

previously implemented quality systems (Biggar, 1990). The 

researchers interviewed 142 people from various levels in 

the 12 companies. 
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Based on their findings, the CII task force concluded 

that the implementation of quality systems is beneficial to 

construction companies (Biggar, 1990). The task force 

argues that construction companies which do not implement 

world-class quality systems will not be competitive in the 

national and international construction market within the 

next 5-10 years. 

General Accounting Office Study (1991) 

In 1991, the U.S. General Accounting Office (GAO) 

reported on a survey study conducted to examine the impact 

of quality systems on the performance of U.S. companies. 

The 20 companies selected for the study were among the 

highest-scoring Baldrige Award applicants in 1988 and 1989. 

The study included companies of various size and from both 

manufacturing and service industries. 

Companies in the 1991 GAO study received several 

benefits from quality systems, such as increased job 

satisfaction and reduced employee turnover. Also, as the 

adoption of quality components progressed, quality improved 

and cost of quality decreased. Another finding in the study 

suggests that small firms (less than 500 employees) benefit 

from quality systems as well as larger companies. 
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The 1991 GAO study found the application of quality 

system components to be unique to each company. The GAO 

findings suggest six components are common to quality 

systems: customer-driven quality, strong quality leadership, 

continuous improvement, action based on data and analysis, 

employee involvement, and a partnership with suppliers. The 

findings also indicate that, on average, it took companies 

2% years before they realized a positive change in 

performance. 

The GAO study is among the first studies to examine the 

impact of quality practices on performance. The findings 

provide additional evidence that use of world-class quality 

components leads to positive changes in performance. 

Handfield Study 

Handfield (1993) conducted a survey study to explain 

how and why organizations are moving towards integrating 

quality system approaches in their purchasing efforts. 

Handfield uses resource dependence theory, which predicts 

how organizations respond to uncertainty, as his framework 

to develop a model explaining buyer-supplier relationships. 

Over a period of eighteen months, the researcher sampled 

forty companies in make-to-order industries. Data were 
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collected through on-site visits. The researcher used a 

structured interview format, asked questions of functional 

employees most familiar with each area, and recorded 

employee responses. 

Five independent variables were measured in this study: 

demand uncertainty, size of supply base, information 

sharing, buyer-supplier relationships, and transaction 

uncertainty (Handfield, 1993). The variables were measured 

using a Likert scale, ranging from 1 as "never part of 

normal operations" to 7 as "part of normal operations." 

Handfield (1993) found that a relationship exists 

between the amount of information flow between a company and 

its suppliers and closeness of the buyer-supplier 

relationship. Greater amounts of information were shared 

with critical suppliers than less critical suppliers. Also, 

for companies having a small supplier base, information 

sharing increased between the company and its suppliers. 

Analysis of the results also revealed that supplier 

involvement in product development has a significant impact 

on reducing uncertainty. 

Handfield (1993) suggests that collecting and 

evaluating information on suppliers is a continuous process. 



62 

One way companies can evaluate their suppliers is with 

supplier certification programs. Companies use supplier 

certification programs that involve annual supplier audits; 

after one-year suppliers may achieve an "approved" status, 

followed by a "certified" status and then a "preferred" 

status. 

The findings of the study indicate that companies faced 

with high supply uncertainty reduced their supplier base and 

established closer relationships with suppliers (Handfield, 

1993) . The findings also suggest that certification 

programs are an integral part of continuous improvement. 

Carter and Narasimhan Study 

Carter and Narasimhan (1994), sponsored by the Center 

for Advanced Purchasing Studies, studied purchasing's role 

in total quality management. The researchers mailed 

questionnaires to 3,000 purchasing department personnel, 

selected from the National Association of Purchasing 

Managers (NAPM) membership list. The sample was selected 

using a stratified random sampling method to ensure the 

sample included all levels within purchasing departments and 

several classifications of industry groups. The researchers 

received a low response rate; responses were received from 
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300 companies for a 10% response rate. The researchers 

divided the data into two main categories: manufacturing and 

service. 

The results of the study indicate the most frequently 

employed practices for supplier management are supplier 

certification, supplier qualification, and supplier quality 

improvement efforts (Carter and Narasimhan, 1994). The 

researchers found that manufacturing companies rely more 

heavily on these practices than service companies. The 

researchers also found that improved lateral communication 

in the buyer-supplier relationship plays an important role 

in the success of quality systems. Based on their findings, 

the researchers argue that supplier involvement, 

management's involvement, and customer involvement are 

important components in quality systems. 

Adam Study 

Adam (1994) conducted a survey study about the 

relationship between quality improvement approaches and 

performance. In his study, Adam modified and used the 

survey instrument designed and validated by Saraph et al. 

(1989). Adam's instrument contained 26 open-ended questions 

and 71 questions using a 7-point Likert type scale. 



64 

For the sample selection, a systematic random sampling 

procedure was used (Adam, 1994). Adam's primary source of 

companies was SIC codes and geographical listings; a 

secondary source was membership in the Operations Management 

Association. Companies from the primary source were 

contacted by phone and asked to participate in the study. 

Companies from the secondary source were contacted by direct 

mailing. The instrument was mailed to 409 manufacturing 

firms; 187 usable responses were received for a 45.7% 

overall response rate. 

Adam (1994) measured employee turnover as the operating 

performance dependent variable. Respondents were asked to 

indicate their company's employee turnover rate. Turnover 

rate was calculated as the number of employees terminating 

last year over the average number of employees last year. 

Respondents indicated that employee involvement and 

management involvement were the two most frequently used 

quality components that achieved improvements in quality 

output (Adam, 1994). The findings of the study suggest the 

use of quality system components leads to changes in 

performance. 
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Kaldenberg and Gobeli Study 

Kaldenberg and Gobeli (1995) conducted a study to 

determine the extent to which the health care industry has 

adopted quality systems. The researchers surveyed 650 

dentists from a list of 2,052 dentists licensed in the state 

of Oregon. The researchers received 3 69 usable responses 

for a response rate of 61%. 

The researchers used the Baldrige Award categories to 

guide their questionnaire development. After pretesting and 

modification, the questionnaire contained 31 items for a 

self-assessment measure of quality practices. The mailing 

procedure was based on Dillman's (1978) total design method. 

Various performance indicators, measured as the 

dependent variables, consisted of business outcome measures; 

respondents provided data for both the current period and a 

period three years prior (Kaldenberg & Gobeli, 1995). 

Performance was measured as revenue, profit, and number of 

new customers in a year. A factor analysis was performed to 

determine if the factors corresponded to the Baldrige 

criteria; alphas ranged from .60 to .90. The researchers 

used regression analysis to examine the contribution of each 

factor. 



66 

The study revealed that quality system component use is 

positively related to organizational performance (Kaldenberg 

& Gobeli, 1995). Performance measures for revenue, profits, 

and new customers were all higher for respondents using 

quality systems longer than one year. Leadership, 

information analysis, and strategic planning did not emerge 

as separate factors; the researchers suggest this indicates 

that dentists are professionals first and business managers 

second. The researchers identified employee involvement as 

an important component in quality systems. They also found 

that continuous improvement is a quality system component 

that contributes to increased performance. 

Shea and Gobeli Study 

Shea and Gobeli (1995) conducted a study to identify 

why managers of small businesses adopt quality systems. The 

study focused on companies with less than 50 employees, and 

was limited to companies located in Oregon's Willamette 

Valley. The researchers contacted 50 businesses to 

determine if they had quality systems in place; ten 

businesses met the research criteria of having a quality 

system implemented. 
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The researchers conducted personal interviews at each 

of the ten locations (Shea & Gobeli, 1995). A structured 

interview consisting of a 16-part questionnaire was used. 

Interviewees were asked to rate questions on a scale ranging 

from 1 (low) to 5 (high). Interviewees were asked to rate 

both the extent practices were being used and the benefits 

realized from using the quality practices. 

All interviewees reported their company benefited from 

the adoption of quality systems. Respondents reported a 

high extent of use (at least 4 on a scale of 5) of three 

quality system components: customer involvement, employee 

involvement, and continuous improvement. Forty percent of 

the companies surveyed report that adoption of quality 

resulted in improved productivity and reduced throughput 

time. Overall, the findings suggest that small businesses 

benefit from quality systems(Shea & Gobeli, 1995). 

Summary 

Table 2 is a cross-study comparison of quality 

components assessed in the survey studies reviewed. A 

review of Table 2 indicates that, out of the 11 survey 

studies discussed, all 11 assessed employee involvement. 
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Table 2 

A Cross-Study Comparison of Components Assessed in Survey 

Studies 

1 •••'27 3 4 . ,'5 v 6 9 10 11 

Management 
Involvement A A A A A 

Employee 
Involvement A A A A A A A A A A A 

Supplier 
Involvement A A A A A 

Customer 
Involvement A A A A A 

Product/ 
Service Design A A 

Process 
Management A A 

Continuous 
Improvement A A A 

Studies Referenced; 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

A = 

Garvin (1983) 
General Accounting Office (1987) in Lawler et al., 1992, 
National Productivity Review (Towe, 1989/1990) 
Carter & Miller (1989) 
University of Southern California (1990)in Lawler et al., 1992, 
General Accounting Office (1991) 
HandfieId (1993) 
Carter & Narasimhan (1994) 
Adam (1994) 
Kaldenberg & Gobeli (1995) 
Shea & Gobeli (1995) 

Assessed as a possible component of quality systems 

These studies provide additional support for the inclusion 

of the seven components as components of quality systems. 

The components will be discussed in more detail in the later 

part of this chapter. The studies generally indicate that 

implementation of quality systems leads to improved 

performance. Although most survey research on quality 
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systems lack rigor and theoretical support (Powell, 1995), 

they contribute knowledge for understanding components 

associated with quality systems, in such areas as why 

managers adopt total quality systems (Kaldenberg & Gobeli, 

1995; Shea & Gobeli, 1995), how companies benefit from total 

quality systems (Adam, 1994; Biggar, 1990; Lawler et al., 

1992), and how external stakeholders are involved (Carter & 

Narasimhan, 1994; Handfield, 1993). 

Mathematical Models 

Recently, mathematical models have been developed to 

investigate the relationship between quality systems and 

organizational performance. These models provide support 

for the notion that a relationship exists between practices 

associated with world-class quality systems and changes in 

performance. 

Porteus (1986) introduced a mathematical model that 

helps explain the impact that lot size has on improving 

quality control. Porteus demonstrated that when companies 

reduce lot sizes the quality process improved. The findings 

suggest that using world-class quality practices improves 

output quality. 

Although he did not focus exclusively on quality 

systems, Wacker (1987) developed a model that provided 
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support for the proposition that quality is related to 

throughput time. Wacker found that improving internal and 

external quality led to improvements in throughput time. He 

suggests using fewer suppliers reduces variability and is a 

key element for improving process performance. As a result 

of his investigation, Wacker implies throughput time can be 

used to assess the progress associated with world-class 

quality systems. 

Lederer and Rhee (1995) developed a mathematical model 

for investigating the economics of quality systems. The 

researchers viewed quality systems as a technological 

innovation requiring investment to implement, and found that 

investing in new quality technology resulted in lower costs 

associated with higher quality output. 

The Lederer and Rhee (1995) model places a strong 

emphasis on the importance of both employee involvement and 

customer involvement. They suggest if employees are not 

trained to identify their customers and their customers' 

needs, the quality system effectiveness is reduced. They 

found companies benefited by the: adoption of new quality 

technology, and suggest that in competitive markets, 

investing in new quality technology is a strategic 
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necessity. Relative to non-adopters, the model suggests 

that, over time, companies adopting new quality system 

technologies realize higher benefits of increased 

productivity and improved quality output. 

Overall, the mathematical modeling research on quality 

focuses on investigating the relationship between process 

management practices and improved quality output. A 

synthesis of the research with mathematical models suggests 

a relationship exists between the use of world-class quality 

system practices and changes in performance. 

Instrument Development 

Saraoh. Benson, and Schroeder 

Saraph (1987) developed a survey instrument that could 

be used to measure organization-wide quality management. 

The Saraph instrument was initially derived from the 

literature. Saraph developed a list of 120 organizational 

requirements for effective quality management. The 

instrument pretest involved three general managers and four 

quality managers from three service and three manufacturing 

firms. Managers independently completed the instrument and 

provided feedback. Based on pretest participant's 
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suggestions, an 81 item survey instrument resulted (Saraph, 

1987) . 

The survey sample population consisted of 70 companies 

located in the Twin Cities area of Minnesota; the 

geographical choice was made based on convenience and 

physical proximity (Saraph, 1987). A stratified sample of 

22 companies was drawn from this population. In the study, 

companies employing between 1,000 and 5,000 employees are 

categorized as small; companies employing between 5,000 and 

10,000 employees are considered medium; companies employing 

more than 10,000 employees are considered large companies. 

Saraph (1987) excluded companies employing less than 1,000 

employees because he felt companies of less than 1,000 

employees may not have a well developed approach to quality. 

A research coordinator at each of the 22 companies 

surveyed supplied a list of representative divisions for 

each company (Saraph, 1987). Responses were received from 

20 of the 22 companies surveyed, for a 91 percent response 

rate. A total of 162 responses were received from the 

divisions surveyed. 

In the Saraph study, the dependent variable was quality 

performance. Two measures assessed quality performance: 
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quality output and customer satisfaction. Both performance 

measures were measured on a 5-point scale; scales ranged 

from 1 = "Very Low" to a high of 5 = "Very High." 

Respondents were asked to rate the level of their business 

unit's quality output and perceived level of customer 

satisfaction. The researcher averaged results of the two 

performance measures to form a single measure of quality 

performance. 

A subsequent factor analysis of the original list of 

quality requirements identified eight components associated 

with quality systems that served as the independent 

variables. These eight components include: (1) Role of 

divisional top management and quality policy, (2) Role of 

the quality department, (3) Training, (4) Product/service 

design, (5) Supplier quality management, (6) Process 

management and operating procedures, (7) Quality data and 

reporting, and (8) Employee relations. 

Saraph used between eight and thirteen items to measure 

each of the eight independent variables. Each item was 

measured with a five-point Likert type scale identifying the 

extent or degree of use for each variable; ranging from 1 

indicating a "very low" extent to 5 indicating a "very high" 
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extent. For example, the first variable, role of divisional 

top management and quality policy, is measured with thirteen 

items. These items address such issues as managements' 

involvement, managements' acceptance of responsibility, and 

the importance management places on quality. Training is 

measured with eight items covering a broad range of issues 

such as specific work-skills training, training on team 

building, quality-related training, training in both basic 

and advanced statistical practices, and top management's 

commitment to training. Eight items were also used to 

measure supplier quality including such items as the extent 

suppliers are selected based on quality rather than price, 

the reliance on fewer suppliers, and supplier quality 

control. 

Saraph (1987) used a correlation analysis to 

investigate the relationship between the independent and 

dependent variables. In a discussion about the correlation 

analysis, Saraph (1987) states that the quality components 

identified can contribute strongly towards superior quality 

performance and also suggests that higher extent of use of 

quality components results in higher levels of performance. 

Saraph (1987) found that quality component use does not 
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differ between manufacturing and service firms, and that 

company size has no impact on the level of total quality 

practiced. 

In 1989, Saraph, Benson, and Schroeder further 

developed the reliability and validity of the 1987 Saraph 

instrument. The researchers analyzed data collected in the 

initial study, improved on the original instrument's 

reliability by dropping 12 items, and confirmed two types of 

validity, criterion-related validity and construct validity. 

Criterion-related validity for the instrument was 

determined by evaluating the multiple correlation 

coefficient for the measures of the eight quality components 

and the two measures of performance. The researchers 

concluded that a .80 multiple correlation coefficient 

between the eight measures of components of quality and 

perceived quality performance offers support for criterion-

related validity. 

For the Saraph et al. (1989) study, each of the eight 

components was considered to be a separate factor. Factor 

analysis confirmed the construct validity for seven of the 

eight components, but the researchers failed to confirm 

construct validity for process management and operating 
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procedures. Saraph et al's. (1989) instrument is the first 

instrument developed to systematically measure the various 

components of quality systems. A subsequent study by Flynn 

et al. (1994) provides additional validation for this 

instrument. 

Flvnn. Schroeder, and Sakakibara 

Flynn et al. (1994) conducted a study to develop an 

instrument for measuring components of quality systems at 

the plant level. The researchers performed an extensive 

review of the literature prior to their assessment of the 

relationship between quality system components and 

performance. The literature review findings are consistent 

with findings by Saraph et al. (1989), and add support for 

both instruments' construct validity. 

The researchers pretested their instrument at 12 

plants, located throughout the United States. Once pretest 

responses were analyzed, seven separate instruments were 

developed and targeted at various respondents within a 

plant. 

The population sample was stratified by industry into 

three groups with 25 plants in each industry group: 

electronics, transportation components, and machinery. In 
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addition to this stratification, plants in each group were 

stratified into plants having world-class reputations, 

Japanese-owned plants in the United States and Non-Japanese 

owned plants. The researchers surveyed 75 plants; responses 

returned resulted in a 60% response rate. Plants were 

selected at random from the 1986 Duns Industrial Guide: the 

Metalworkinq Directory. 

A factor analysis resulted in the identification of 

seven quality system constructs; the researchers refer to 

these constructs as quality dimensions (Flynn et al., 1994). 

The seven constructs in the Flynn et al. (1994) instrument 

are as follows: (1) top management support, (2) quality 

information, (3) process management, (4) product design, (5) 

workforce management, (6) supplier involvement, and (7) 

customer involvement. The instrument set consists of 48 

items used to measure the various quality components. 

Reliability was determined using the internal 

consistency method (Flynn et al,., 1994). The researchers 

used Cronbach's alpha to assess internal consistency; alpha 

values for each scale ranged from .60 to .85. The 

researchers argue that a minimum alpha value of .60 is 

sufficient for new scales. Nevertheless, several 
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researchers suggest that values less than .70 demonstrate 

only modest reliability (Hair, Anderson, Tatham, & Black, 

1995; Nunnally & Bernstein, 1994). Four scales in the Flynn 

et al. (1994) instrument had Cronbach's alpha values less 

than .70: process management, product design, workforce 

management, and customer involvement. 

Flynn et al. (1994) established three types of 

instrument validity: content validity, criterion-related 

validity, and construct validity. An extensive literature 

review and pretest interviews established content validity. 

Instrument item scores were correlated with two 

measures of quality performance to establish criterion-

related validity: the percent of items shipped without 

rework and the perception of the quality program's 

contribution to the plant's distinctive competence (Flynn et 

al., 1994). The relationship between the two variable sets 

was analyzed using canonical correlation. The correlation 

of the set is .7965 and explains 53% of the variance. 

In their study, the scale measuring customer 

involvement had the lowest alpha value (a = .66) of any of 

the scales analyzed. The researchers acknowledge their 

customer involvement scale is a poor measure of this 
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construct (Flynn et al., 1994).. Few items were used to 

measure customer involvement and the researchers suggest 

that additional work is needed to corroborate the results. 

The efforts by Saraph et al. (1989) and Flynn et al. 

(1994) are the first published studies that have developed 

and empirically validated instruments for assessing quality 

systems. While both of these studies complement each other 

and provide a better understanding of quality systems, their 

instruments can be improved, especially in the area of 

customer involvement. 

Additional Quality Related Research 

Baldriqe Award 

The Malcolm Baldrige National Quality Award criteria, 

established by the federal government in 1987, is gaining 

acceptance as a standard for quality in U.S. companies 

(Bounds et al., 1993; Easton, 1993; Garvin, 1991). Since 

its inception, the award criteria has continuously been 

reviewed and upgraded by a team of quality experts (Dean & 

Bowen, 1994). 

The 1995 award criteria framework consists of seven 

categories. Table 3 is a listing of the 1995 Baldrige Award 
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criteria. Although the Baldrige criteria have significantly 

influenced U.S. management thought, the criteria have been 

criticized for discriminating against service firms, and for 

the amount of time and money required to apply and compete 

(Cole, 1991). Several researchers used the Baldrige 

criteria as a guide to assess quality systems (Dean & Bowen, 

1994; Evans & Lindsay, 1993; Powell, 1995). According to 

Flynn et al. (1994), "Use of the Baldrige criteria is a way 

of judging the face validity of any framework which might be 

proposed for quality management." (p. 344) . 

Table 3 

1995 Baldrige Award Criteria 

Leadership 

JCnformation and Analysis 

Strategic Planning 

Human Resource Development and Management 

Process Management 

Business Results 

Customer Involvement and Satisfaction 

Source: Malcolm Baldrige National Quality Award: 1995 Award 
Criteria (1995) United States Department of Commerce 

Dean and Bowen (1994) used the Baldrige criteria as a 

basis for comparing total quality and management theory. 
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The researchers found approaches to quality, suggested by 

the Baldrige criteria, were consistent with several 

management theories. They suggest both quality systems and 

transformational leadership stress the importance of 

communication. They also suggest that quality systems and 

approaches to human resource management overlap in several 

areas, such as employee involvement and training. 

The Baldrige Award is recognized in industry as 

providing an important framework and guidelines for quality 

system efforts. Companies that have won the Baldrige Award 

have been recognized for their quality efforts. Although 

many companies do not apply for the award, it is still 

acknowledged as the primary award for quality systems in the 

United States. 

Other Research 

In a study of total quality management, Hackman and 

Wageman (1995) reviewed the quality literature to compare 

the current state of quality systems with the core ideas of 

quality management originally set forth by Deming and Juran. 

Hackman and Wageman (1995) determined that four interlocking 

assumptions are important for quality system success: 

assumptions about quality, assumptions about people, 
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assumptions about organizations, and assumptions about the 

role of top management. The first assumption has the view 

that companies producing high quality will eventually 

outperform other companies on most performance measures; 

this view also considers the production of high quality 

products as essential to long-term company survival. 

Assumptions about people refer to employee involvement. The 

assumption about organizations is that company-wide quality 

is a system of interdependent components. The final 

assumption refers to the role of management; in this view, 

quality improvement begins with management involvement. 

Hackman and Wageman (1995) also determined that 

agreement exists between the quality movement's founders' 

suggestions and what is currently practiced. Agreement 

exists for the importance of several quality system 

components, such as process management, customer 

involvement, supplier involvement, and continuous 

improvement. Moreover, the researchers found that in 

practice less emphasis is placed on the use of statistics 

than advocated by the quality movement's founders. 

Another difference in emphasis of the original quality 

movement's founders and what is being practiced today is 
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employee involvement (Hackman & Wageman, 1995). Although 

the quality founders recognized the importance of employee 

involvement, the researchers found that in practice employee 

involvement is receiving a greater emphasis than was 

originally emphasized in the early quality writings. 

The Hackman and Wageman (1995) study provides an 

informative assessment comparing the current state of 

quality systems to the original quality management ideas 

suggested by Deming and Juran. The researchers argue that 

implementing quality systems is a long-term process and 

there is often a discrepancy between short-term and long-

term results. This research is limited because the 

researchers fail to include Crosby in their assessment. 

Nevertheless, this study is one of the most comprehensive 

comparisons to date. 

Summary 

The previous discussions lead to identifying world-

class quality system components. The components associated 

with world-class quality systems are shown in Table 4. 

Although researchers are starting to study improved 

quality systems, only two research studies have identified 

quality components and developed instruments based on 
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scientific rigor: Saraph et al. (1989) and Flynn et al. 

(1994) . Both research teams identified constructs they 

suggest are common to all quality systems. A summary of the 

components identified in the Saraph et al.(1989) and Flynn 

et al. (1994) studies along with those from survey research, 

case studies, and Baldrige Award criteria and other research 

is shown in Table 4. Although mathematical models 

contribute to a better understanding of world-class quality 

systems, they were not included in Table 4 because 

mathematical models do not contribute to component 

development. 

Components of World-class Quality 

This phase of the study addresses the first of the 

three research questions identified in chapter one: what are 

the components of world-class quality systems? Although 

most approaches to quality improvement are a continuous 

process of change resulting in world-class quality systems 

taking on different forms to meet individual company 

needs (MacDonald & Piggott, 1993), a condensation of the 

pertinent literature/research indicates there are common 

components to world-class quality systems. 

Extensive literature reviews and factor analysis by two 

research teams, Saraph et al. (1989) and Flynn et al. (1994) 
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resulted in a clear consensus for the first six components 

shown in Table 4. Unfortunately, a consensus does not exist 

Table 4 

Components Associated with World-class Quality Systems* 

Instrument 
Development Additional Support 

Component Saraph 
et al. 

Flynn 
et al. 

Survey 
Research 

Case 
Studies 

Baldrige 
& Other 

Management 
Involvement Comp Comp Sup Sup Sup 

Employee 
Involvement Comp Comp Sup Sup Sup 

Supplier 
Involvement Comp Comp Sup Sup Sup 

Product/Service 
Design Comp Comp Sup Sup Sup 

Process 
Management Comp Comp Sup Sup Sup 

Continuous 
Improvement Comp Comp Sup Sup NS 

Customer 
Involvement: NS Comp Sup Sup Sup 

Quality Data 
& Reporting Comp NS NS NS Sup 

Role of Quality 
Dept. Comp .. NS . NS NS NS 

Note: 
Comp = A factor analysis by the research team identified this as a 

component of quality systems. 

Sup = A review of survey research, case studies, or Baldrige Award 
criterion adds additional support for the inclusion of this as 
a component of quality systems. 

NS = Not supported as a component of quality systems. 

* Practices used as tools for the implementation of these are not included 
on this matrix, e.g., teams for employee involvement or training for 
continuous improvement. 
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between the two studies for the other components. Saraph et 

al, (1989) and Flynn et al. (1994) do not agree on three 

possible remaining components: customer involvement, quality 

data and reporting, and the role of the quality department. 

The Flynn et al. (1994) research team identified 

customer involvement as a quality system component, which is 

also supported by other survey research, case studies, and 

the Baldrige Award criteria. Although Saraph et al. (1989) 

did not identify customer involvement as a quality system 

component, support exists (See Table 4) for its inclusion as 

a component in a world-class quality system. 

Two components identified by Saraph et al. (1989) are 

not included in a world-class quality system. These two 

components are quality data and reporting, and the role of 

the quality department. Although, both are important to 

quality systems they are not separate components. Research 

indicates that in world-class quality systems these tasks 

are integrated into the other system components. For 

example, in his comparison between Japanese and U.S. 

companies, Garvin (1983) found quality departments play a 

lessor role in top performing quality organizations, with 

the responsibility for quality shifting throughout the 
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organization.. Moreover, the literature suggests that world-

class quality systems place an emphasis on involving all 

employees and training employees in the quality inspection 

process, rather than focusing on a specific department for 

quality inspection. For these reasons, the role of a 

quality department is not included as a separate construct 

in the world-class quality model. 

A synthesis of previous research has been used to 

identify seven components of world-class quality systems. 

These components are: management involvement, employee 

involvement, supplier involvement, product/service design, 

process management, continuous improvement, and customer 

involvement. Further discussions of each component helps 

remove ambiguity that exists among the various research 

studies. Each component is discussed in the following 

section. 

Management Involvement 

Management's involvement and continued commitment to 

quality improvement is an integral component in world-class 

quality systems. Analysis of the quality literature reveals 

several practices are used for achieving management 

involvement in quality systems. Deming (1986) argues 
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managers must assume responsibility for quality improvement. 

Along with assuming responsibility, management involvement 

includes monitoring performance and providing feedback when 

corrective action is needed (Spencer, 1994) . Several case 

studies suggest the degree to which management is committed 

and involved in the quality process is key to quality system 

success (Baker, 1995; Froiland, 1993; Murrin, 1988). 

Employee Involvement 

References in the quality literature to employee 

involvement in quality systems often use the terms employee 

involvement and employee participation interchangeably 

(Lawler, 1994b). To avoid confusion between the terms, in 

this paper employee involvement will be used to identify 

all practices associated with employee participation in 

world-class quality systems. 

Companies use several practices to accomplish employee 

involvement. One practice associated with employee 

involvement is information sharing (Lawler et al., 1992). 

Without information it is impossible for employees to 

participate effectively and offer good suggestions about how 

quality can be improved. 
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Employee involvement and information sharing can occur 

through quality circles or delegation of authority in 

decision-making (Feigenbaum 1983; Lawler, 1988). Toyota 

Motor Company found that quality circles is a team practice 

that led to increased employee involvement (Hill, 1992). 

The use of teams is another quality practice to achieve 

employee involvement, improve information flow (Lawler et 

al., 1992), and reduce uncertainty (Flynn et al., 1994). 

Supplier Involvement 

Several practices currently used to improve buyer-

supplier relationships in quality systems include supplier 

rating systems (Carter & Narasimhan, 1994; Evans, 1993; 

Fisher et al., 1993; Handfield, 1993), reducing the number 

of suppliers (Carter & Narasimhan, 1994; Young, 1985), 

including suppliers in the design process (Hill, 1992), and 

establishing long-term relationships (Bhote, 1988; Fisher et 

al., 1993; Ohno, 1982). Case studies also indicate several 

companies are undertaking efforts to develop suppliers by 

providing technical assistance, education, and training 

(Fisher et al., 1993; Froiland, 1993, Hill, 1992). Another 

practice common to quality systems is supplier selection 
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based on quality rather than price (Bhote, 1988; Hackman & 

Wageman, 1995). Each practice is used to improve incoming 

quality, help achieve continuous improvement, and improve 

quality output. 

Product/Service Design 

Product/service design influences quality output and 

organizational performance throughout the transformation 

process (Garvin, 1983). The traditional approach to product 

design progressed in a serial fashion with engineers 

dominating the design process in the early stages and then 

forwarding prototypes to manufacturing for production 

(Evans, 1993). World-class quality approaches use 

concurrent engineering (multifunctional teams) involving and 

coordinating all departments in the product design process 

(Daetz, 1987; Evans, 1993, Flynn et al.f 1994). 

Process Management 

The literature suggests several practices, such as 

histograms, pareto charts, control charts, and process flow 

analysis, are used to manage the process (Juran, 1974; 

Deming, 1986). Research also suggests managing the process 

involves managing human factors associated with the process 
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(Snell & Dean, 1992; Anderson et al., 1994). Managing human 

factors associated with process management includes both 

internal (e.g., managers and employees) and external sources 

(e.g., customers and suppliers) in process control practices 

(Adam, 1994; Lawler et al., 1992; Ohno, 1982; Snell & Dean, 

1992) . 

Continuous Improvement 

Continuous improvement is supported by practices, such 

as benchmarking and training (Baker, 1995; Camp, 1992; 

Mortlock, 1996). Benchmarking refers to the continuous 

measuring of a company's goods, practices, and services 

against thoses of its toughest competitors; this practice may 

involve surveys along with cooperation and communication 

with external sources (Ivancevich, Lornezi, & Skinner, 

1994) . 

Training is another practice used by several companies 

to promote continuous improvement (Baker, 1995; Froiland, 

1993; Mortlock, 1996; Ohno, 1982). Deming (1986) refers to 

two types of training that promote continuous improvement: 

(1) company-sponsored training of employees, and (2) the 

encouragement of self-education. According to Deming, 
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companies encourage employee self-education by offering 

tuition reimbursement programs. Tuition reimbursement helps 

motivate employees to gain additional education and training 

in colleges and vocational schools. 

Customer Involvement 

Customer involvement refers to recognizing the 

importance of the customer throughout the process and 

maintaining a customer focus in the organization. Customer 

involvement consists of several practices for developing and 

maintaining customer focus. Listening to the customer and 

gathering customer information are important elements in 

achieving an effective customer focus (Brocka fit Brocka, 

1992; Dean & Evans, 1994). Customer information may be 

gathered and analyzed with such practices as using focus 

groups or quality function deployment (Kordupleski, 1993; 

Takeuchi & Quelch, 1986; Rust et al., 1994). 

Two additional practices used for achieving customer 

involvement are personal contact with customers and customer 

surveys. Personal contact is one practice for gathering 

customer information (Dodson, 1991; Rust et al., 1994). 

Customer information may also be gathered by conducting 
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customer surveys or analyzing trends in warranty claims 

(Garvin, 1983; Johnson, 1993; Takeuchi & Quelch, 1983). 

Customer involvement and other components of quality 

systems are interrelated. Customers' needs are continuously 

changing and these needs must be constantly considered in 

product and/or process improvement. Teamwork and 

participation also becomes more effective when the customer 

is involved. 

Changes in Performance 

Schonberger (1986) suggests U.S. companies focus on 

approaches to achieving world-class status as a means to 

change performance. Case studies suggest a relationship 

exists between the use of improved quality systems and 

changes in performance. The Toyota Production System 

(Monden, 1983; Ohno, 1982; Shingo, 1986) is one example of 

change in performance resulting from the integration of 

quality components. Several case studies refer to the 

impact that implementing quality systems in companies has on 

improving productivity (Murrin, 1988; Young, 1985), 

throughput time (Froiland, 1993; Hunt, 1992; Young, 1985), 

and quality output (Froiland, 1993; DeYoung, 1989; Hunt, 
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1992; Young, 1985). Research involving mathematical models 

also provides evidence that a relationship exists between 

the use of improved quality systems and change in 

performance (Lederer & Rhee, 1995; Porteus, 1986; Wacker, 

1987). 

For this study, operating performance measures are 

better measures of performance than financial measures 

because this study focused on the business unit, many of 

which were cost centers rather than profit centers. Since 

many were cost centers comparable financial performance 

measures were unavailable for the entire sample. The most 

frequently referred to operating performance measures where 

improvement is an objective associated with implementation 

of world-class quality systems are listed in Figure 1. 

Productivity 

Throughput Time 

Quality Output 

Figure 1. Performance measures associated with world-class 

quality systems. 
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The Integration of Components 

Several years ago Boulding (1957) alluded to the 

complexities of dealing with uncertainty. He implied that 

the various components of systems would exhibit dynamic 

interactions among themselves, and there would exist some 

kind of interaction of the integrated components 

(representing the system) with the environment. He argued 

that new approaches to studying organizations were moving 

away from the simplistic models of the past. This movement 

was caused by the need for communication in systems and 

improved decision processes under situations of increasing 

uncertainty. This is consistent with approaches to studying 

quality systems. In the past, research has focused on 

specific aspects of quality systems. Now it is time to 

consider the importance of world-class quality components as 

a system. 

Daft (1995) argues that as organizations face increased 

uncertainty a higher percentage of managers' time becomes 

spent on integrating and coordinating activities. He goes 

on to further say that organizations that perform well in 

uncertain environments are those that have high levels of 

integration. 
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To gain a better understanding of the importance of 

world-class quality system components, they should be viewed 

as a system. A system can be defined as a set of 

interacting elements (Daft, 1995). Interacting elements 

(components) depend upon each other and must work together. 

Intuitively it makes sense to view a world-class quality 

system as an integrated set of components that interact, 

because of the nature of the components themselves. For 

example, both supplier involvement and customer involvement 

imply that a linkage exists between the organization's 

internal environment (managers and employees) and external 

environment (customers and suppliers). Thus, a world-class 

quality system should be viewed as an integrated set of 

components that interact to impact on performance. 

The World-Class Quality System Model 

A synthesis of the research identified seven components 

of world-class quality systems: management involvement, 

employee involvement, supplier involvement, product/service 

design, process management, continuous improvement, and 

customer involvement. The previous discussions in this 

chapter have addressed the first research question posed in 
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chapter one and identified the components of world-class 

quality systems. The integration of the seven components of 

world-class quality systems and their relationship to 

changes in performance are shown in the world-class quality 

system model shown in Figure 2. 

World-Class Quality Systems 

Management Involvement 

Employee Involvement 

Customer Invc 

Supplier Involvement 

Product/Service Design 

Process Management 

Continuous Improvement 

Changes in 
Performance 

Figure 2. The world-class quality system model. 
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This research suggests implementation of these 

components leads to changes in performance in productivity, 

throughput time, and quality output. Anecdotal evidence, in 

addition to case studies, survey research, and mathematical 

models suggest that implementation of these components leads 

to changes in performance. 

Theoretical Model 

In this study, the theoretical framework for 

investigating the relationships between the various 

components of world-class quality systems and changes in 

performance is developed from Galbraith's (1977) model of 

organization design strategies. Galbraith's model of 

organizational design is presented in Figure 3. 

Hierarchy of authority 
Rules and procedures 

Planning and goal setting 
Narrowing span of control 

Environmental Creation of Creation of Investment in Creation of 
management slack resources self-contained vertical information lateral relations 

tasks systems 

Reduce the need for 
information processing 

Increase capacity to 
process information 

Source: Galbraith, J.R. (1977). Reading, MA: Addison-Wesley, Pg.49. 

EiguH£__3. Galbraith's model of organization design. 
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Galbraith developed the model in the mid-1970s, when 

business environments were more stable than today. To 

address the question of how organizations respond to 

uncertainty, Galbraith (1977) integrated work of Burns and 

Stalker (1961), Woodward (1965) and Lawrence and Lorsch 

(1967). Galbraith used these works as his basis to explain 

approaches companies use to reduce uncertainty through 

information processing and thereby attain improved 

performance (Daft & Lengel, 1986). 

Galbraith (1977) identified five approaches that 

companies use to reduce uncertainty. These approaches were 

placed in two categories: (1) reduce the need for processing 

information or (2) increase capacity to process information. 

He argues that when companies face increased uncertainty, 

managers try to reduce the need for processing information 

and/or try to increase the capacity to process information. 

Galbraith also argues that information processing needs are 

increased when companies are faced with greater uncertainty 

due to change. 
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Galbraith's Model 

Reducing the need for information processing 

Galbraith (1977) identified three approaches companies 

use to reduce the need for information processing: 

environmental management, the creation of slack resources, 

and the creation of self-contained tasks. Environmental 

management refers to a company's attempt to modify their 

external environment by reducing uncertainty about critical 

events (Galbraith, 1977) . A disruption in the availability 

of supplies is an example of a critical event. Galbraith 

suggests that companies establish improved relationships 

with suppliers in an attempt to modify their external 

environment and thereby reduce the uncertainty associated 

with the availability of supplies. 

Uncertain or fluctuating customer demand is another 

example of situations that may create critical events. 

Improving information flows between the customer and the 

company is one way companies reduce uncertainty. Gathering 

information from customers allows companies to reduce 

uncertainty in such areas as customer product design 

preferences, shifts in demand, and attitudes toward the 

company. 
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Galbraith's (1977) second approach to reducing the need 

for information processing involves the creation of slack 

resources. Examples of slack resources include scheduling 

for extended delivery time, maintaining additional 

inventories to compensate for potential shortages, and 

scheduling extra man-hours for a job. The creation of slack 

resources reduces the need for information flow, but results 

in additional costs to the organization and reduces the 

potential for optimum company performance. 

Galbraith's third approach to reducing the need for 

information processing, the creation of self-contained 

tasks, emphasizes the use of groups. Galbraith maintains 

that if groups have the resources needed to perform their 

tasks, information flow is reduced. Galbraith argues that 

changing organizations from a functional task design 

structure to one based on teams [groups] reduces schedule 

conflicts, improves determination of priorities, and 

increases efficiency. Changing from a functional task 

organization design to one based on cross-functional groups 

organized around self-contained tasks improves information 

flow and reduces uncertainty. 
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Increase capacity to process information 

Investing in vertical information systems aids 

decision-makers in processing increased levels of 

information (Galbraith, 1977). This increase in information 

processing can potentially overload the decision-maker. 

Galbraith implies that, because of potential information 

overload, only information critical to specific decision-

makers should be passed upward in the organization's 

hierarchy. Pushing information and decision making upward 

potentially creates problems, such as delays in responding 

to problems and making necessary adjustments. Bureaucratic 

organizations perform poorly in situations of increasing 

uncertainty. 

Galbraith (1977) maintains that the creation of lateral 

relations emphasizes moving decision making to lower levels 

in an organization. Establishing lateral relations allows 

individuals to cut across formal lines of authority and have 

direct contact with other individuals where similar problems 

exist. Galbraith suggests that establishing effective 

lateral relations results in involving employees on task 

forces or teams for joint problem solving. Empowering 

employees to make decisions, making information and 
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resources available, and encouraging employees to accept 

responsibility for quality decisions is the core concept of 

Galbraith's lateral relations. 

Theoretical Framework for World-class Quality 

Although Galbraith's 1977 model was originally 

developed to explain how companies reduce uncertainty to 

improve performance, in 1994 Galbraith acknowledged its 

value for understanding quality systems. Galbraith (1994) 

argues that lateral organizations, as demonstrated in his 

1977 model, are the type of organizations required by 

companies committed to using new approaches to quality 

systems. 

The implementation of world-class quality system 

components results in the use of three of Galbraith's five 

approaches: environmental management, creation of self-

contained tasks, and the creation of lateral relations. Two 

approaches, the creation of slack resources and investment 

in vertical information systems, are not consistent with 

application of world-class quality systems. Slack resources 

result in maintaining buffers which world—class quality 

systems consider a waste (Ohno, 1982). World-class quality 
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systems were developed in an environment where the 

elimination of waste was the basic concept. By focusing on 

the elimination of all wastes, Toyota was able to more 

effectively utilize available resources for the continuous 

improvement of the system. 

World-class quality systems emphasize the importance of 

empowering employees with information and place less 

emphasis on vertical information systems (Bhote, 1988; Hill, 

1992; Ishikawa, 1985; Young, 1985). For example, 

establishing lateral relations between the company and fewer 

suppliers reduces the need for slack resources (e.g., 

material inventories) because more confidence is placed on 

the suppliers ability and willingness to provide materials 

as needed, and effective communication (lateral relations) 

reduces the need for vertical information by providing 

critical information to teams. 

Organizations committed to using world-class quality 

systems attempt to manage their environment and reduce 

uncertainty. One way this is accomplished is through 

developing effective lateral relations between buyers and 

suppliers. The world-class quality practices of using fewer 

suppliers and supplier selection based on quality helps 
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ensure consistent quality, availability, and information 

clarity, thus reducing uncertainty. Supplier involvement 

helps reduce uncertainty and is consistent with Galbraith's 

environmental management approach to information processing. 

The world-class quality system component emphasizing 

employee involvement using teams is the same as Galbraith's 

(1977) suggestion for the creation of self-contained tasks. 

Creating self-contained tasks such as in cross-functional 

teams result in information sharing which aids in 

coordinating work across departments and therefore reduces 

uncertainty. The creation of self-contained tasks also 

supports the concept of pushing decision making to the 

lowest possible level in an organization, which is 

consistent with world-class quality approaches to employee 

involvement. 

World-class quality approaches to involving employees, 

customers, and suppliers are consistent with Galbraith's 

(1977) approach to establishing lateral relations. Although 

Galbraith did not initially focus on quality, the approaches 

to world-class quality are consistent with Galbraith's 

model. 
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Hypotheses 

In the next phase, the remaining two research questions 

are answered. These questions are: 

Does a relationship exist between world-class quality 
system components and performance? 

Which world-class quality system components contribute 
to changes in performance? 

Several researchers argue for the importance of 

integration of all components of quality systems, company-

wide; however, researchers disagree on which components 

should be emphasized. For example, Deming (1986) emphasizes 

the importance of management involvement, and Lawler (1994b) 

emphasizes the importance of employee involvement. 

As previously discussed, world-class approaches to 

quality management are consistent with three of Galbraith's 

approaches that companies use to reduce uncertainty. 

Galbraith does not suggest that one approach is better than 

another, he only says that companies benefit from using one 

or more of the approaches. What Galbraith does suggest is 

that as companies seek to reduce uncertainty by improving 

their quality systems, management will implement components 

they believe will contribute to changes in performance. 

Unfortunately, few research studies have empirically tested 
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the relationship between components associated with quality 

systems and changes in performance. 

A summary of the research investigating the 

implementation of total quality management programs provides 

evidence that a relationship exists between the components 

of world-class quality systems and changes in performance. 

Several studies suggest that managers have implemented 

various components of quality systems in an attempt to 

improve performance {Adam, 1994; Lawler et al., 1992; Shea & 

Gobeli, 1995). By testing the first hypothesis in this 

study, these relationships will be investigated. 

Hypothesis 1: Each component in a world-class quality 
system contributes to changes in performance. 

Even though we can identify which components 

contribute, is there a relationship between the holistic 

system and a change in performance? Investigation into 

Toyota's production system suggests that it's the integration 

of system components and the resulting synergy that also 

provides improved performance (Hill, 1992; Ohno, 1982). No 

studies have empirically researched this relationship. 

Toyota has continued to improve their system by training 

employees, allowing employees to become more involved in the 
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process, and establishing better relationships with 

suppliers. The continuous improvement efforts promoted in 

Japanese firms (Imai, 1986} suggests that some companies may 

be using integrated quality systems to a greater extent than 

others. This thought parallels Galbraith's arguments. 

Implicit in Galbraith's (1977) argument is the notion 

that uncertainty can be reduced by higher implementation of 

his approaches. In this study, the integration of world-

class quality system components is hypothesized to have a 

positive relationship with change in performance. The 

second hypothesis is developed to test this relationship. 

Hypothesis 2: The interaction of components in a world-
class quality system will moderate the contribution the 
components make to changes in performance. 

Summary 

A synthesis of the research identified seven components 

commonly used in world-class quality systems. Analysis of 

case studies, survey research, and mathematical models 

support the notion that implementation of quality systems is 

beneficial to organizational performance. Next, a model was 

developed that represents the seven world-class quality 

system components and their relationship to changes in 
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performance. Finally, Galbraith's model explaining the 

importance of information processing in situations where 

organizations face high levels of uncertainty was used to 

develop a theoretical framework for studying world-class 

quality systems. In chapter three, the methodology used for 

investigating the relationships suggested in the world-class 

model is explained. 



CHAPTER III 

RESEARCH METHODOLOGY 

The methodology used in this study is discussed in this 

chapter. Included are discussions of the measurement 

instrument, the variables, the target population, the 

sample, the data collection procedures, and the procedures 

used for interpretation of the data. Methods used to 

interpret the data include, factor analysis, item-to-scale 

analysis, the calculation and presentation of descriptive 

statistics and inter-item correlations. Hierarchical 

regression models are developed to test the first 

hypothesis, check for all possible two-way interactions, and 

test the second hypothesis. An overview of the research 

methodology used in this study is shown in Figure 4. 

Measurement Instrument 

The data collection instrument was developed using the 

Saraph et al. (1989) instrument as the primary source for 

items; one measure, customer involvement, was adapted from 

an instrument developed by Flynn et al. (1994). Additional 
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Literature Review and 
Identification of Components 
of World-Class Quality Systems 

V 

Selection of Items to 
Measure Each Component 

V 

Review by Academics 

Pre-test and Review by 
Practicing Quality Managers 

(N = 25) 

Pilot Test Sent to Companies 
Selected at Random 

(N = 200) 

V 

First Wave Mailing to Companies 
Drawn at Random from 

ISO 9000 Database (N = 1,143) 

Postcard Reminder Mailed Followed 
by Second Wave Mailing 

to Non-Respondents 

V 

Reviewed Returned Questionnaires 
for Accuracy and Completeness 

V 

Data Analysis Using Factor 
Analysis and Hierarchical 

Regression 

Figure 4. Research methodology to test relationships 

between components of world-class quality systems and 

changes in performance. 
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items were added to improve the construct reliability and 

tie to the theoretical framework for this study. Moreover, 

items were added to measure the dependent variables and also 

gather demographic information. These items are discussed 

in the following sections. 

After drawing on the literature to gather information 

used to revise the Saraph et al. (1989) instrument, the 

instrument was submitted to review by four academics 

acknowledged for their understanding of quality systems and 

research methodology. 

Next, twenty-five quality professionals were contacted 

and asked to participate in evaluating the questionnaire by 

assessing the clarity of questions' wording and offer 

suggestions for improvement. The professionals selected had 

to meet two criteria: (1) be a current member of the 

American Society for Quality Control (ASQC), and (2) be 

actively involved with quality in an ISO 9000 certified 

company. Ten quality professionals responded. All 

respondents are actively involved with their company's 

quality activities. Of the respondents, eight hold 

managerial positions; two hold non-managerial positions (one 

is a quality auditor, the other is a quality engineer.) 

Most are formally educated; four hold bachelor degrees and 
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five hold masters degrees. This pretest group consists of 

experienced practitioners; the average number of years in 

their current positions is 4.8 years; the average length of 

time they have been with their current company is 6.5 years. 

Most changes to the questionnaire, as a result of 

pretest comments, related to specific wording of items. No 

pretest respondent indicated that the questionnaire was too 

long or was difficult to compete. A few respondents 

indicated that questions pertaining to product design would 

not pertain to some ISO 9000 registered companies. Follow 

up calls to gain additional information were made to three 

respondents. After careful consideration, a decision was 

made to retain product/service design questions and give 

respondents the opportunity to indicate their company's 

extent of involvement in the design process, regardless of 

their ISO 9000 Registration Standard. 

After reviewing and incorporating participants' 

suggestions, a pilot test was conducted. In January 1996, 

the instrument was mailed to the quality assurance managers 

of 200 companies located throughout the United States. 

Electronics manufacturing companies (SIC 3600) were selected 

for the survey mailing. The Standard Industrial 
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Classification group (SIC 3600) was selected because this 

group represents the largest four-digit SIC group of ISO 

9000 registered companies. 

Companies were selected at random from two sources: 100 

companies were drawn the ISO 9000 Registered Company 

Directory (May, 1995), and 100 were drawn from the Directory 

of Human Resource Executives (1993). Two sources were used 

to help ensure that potential responses to the pilot test 

were received from both ISO 9000 and non-ISO 9000 companies. 

A total of 15 mailings were returned for lack of a current 

address; most of these came from the Human Resources 

Directory. Responses were received from 42 quality 

assurance managers for a 22.7% response rate; only one 

response contained missing data and was unusable. 

As a follow-up to the pilot test, eight respondents 

were contacted by phone and were asked to discuss two 

issues. First, they were asked if they experienced any 

difficulty in responding to the questionnaire. All 

respondents said they recalled completing the survey and had 

no difficulty understanding and responding to the questions. 

The second issue dealt with their judgement regarding 

changes in performance. Respondents were asked how they 



115 

evaluated their quality systems, and were asked if they felt 

a common measure for quality system performance could have 

been used in the instrument. A few respondents indicated 

that cost of quality could be a possible measure. Two 

respondents said cost of quality was not a measure used in 

their companies and they could not respond to a cost of 

quality question. Therefore, it was determined that cost of 

quality would not be a good measure for this study. 

Follow-up phone calls also confirmed that a person 

involved with the company's quality system was the person 

who completed the questionnaire. Respondents were 

knowledgeable about quality systems, and were open in their 

discussions of the complexities associated with evaluating 

overall system performance. Based on discussions with 

quality managers, it was determined that respondents know 

the impact their quality systems have on performance, and 

each has information in place to evaluate their system. 

Independent Variables 

The primary source for items used to measure the 

independent variables is the instrument designed by Saraph 

et al. (1989). The Saraph et al. (1989) instrument was 
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revised to reflect world-class quality systems and the 

theoretical model. These changes and how the Saraph 

instrument relates to variables in this study are discussed 

in the following paragraphs. 

Various items are used to measure practices employed 

with each world-class quality system component. Data for 

the independent variables were gathered on a 5-point Likert 

type scale. The scale ranged from 1 = Very Low to 5 = Very 

High. Scores for items associated with each variable were 

averaged to determine a single scale score (Adam, 1994; 

Flynn et al., 1994; Saraph et al., 1989). Where 

appropriate, the terminology was changed to read "business 

unit" to be consistent with this study's target population. 

Appendix D is a copy of the instrument used to collect the 

data. 

Management Involvement 

For this study, management involvement refers to the 

extent that management accepts quality responsibility, 

participates in quality improvement, and their overall 

involvement in the quality system. The thirteen items used 

by Saraph et al. (1989) to measure the role of management 

leadership, along with two additional items, are used in 
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this study to measure management involvement (Items 6a-6o). 

The two additional items (6n & 60) were added to measure the 

extent that communication exists between management and 

subordinates and the extent to which quality data are 

available to managers. 

Continuous Improvement 

Continuous improvement is a philosophy of constantly 

striving to change and make things better (Bounds et al., 

1994). Continuous improvement efforts are improved by 

training employees and the use of benchmarking practices. 

For this study, continuous improvement is measured using the 

eight items Saraph et al. (1989) used to measure training 

(Items 7a-7h). One additional item (7i) was added to 

measure the extent to which the company uses benchmarking 

techniques. 

Product/Service Desicm 

Product and service design refers to involving all 

departments in the design process, with an emphasis placed 

on producibility, and efforts to avoid frequent redesigns 

(Saraph, et al., 1989). The six items used by Saraph et al. 

(1989) to measure product/service design are also used to 

measure product/service design (8a-8f). To assess the 



118 

extent to which cross-functional teams are used (e.g., 

concurrent engineering), one item (8g) was added to the 

scale. 

Supplier Involvement 

Supplier involvement refers to the extent the company 

includes suppliers in such activities as product design, 

makes training available to suppliers, and relies on a 

selected few suppliers. Supplier involvement is measured 

using the eight items (9a-9h) Saraph et al. (1989) used to 

measure supplier quality management. Two additional items 

C9i & 9j) were added to measure the level of communication 

flow existing between suppliers and the company, and measure 

the extent to which quality data are available to managers 

and suppliers. 

Process Management 

Process management refers to a company's efforts to 

manage their process through the use of statistical 

techniques, encouraging employee inspection, and the extent 

to which checking of work is automated. Process management 

is measured using the ten items (lOa-lOj) Saraph et al. 

(1989) used to measure process management. Two additional 

items (10k & 101) were added to measure the extent to which 
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quality data, control charts, etc., are displayed at work 

stations; and the extent to which quality data (cost of 

quality, defects, errors, scrap, etc.) are used as tools to 

manage quality. 

Employee Involvement 

Employee involvement is measured using the seven items 

(lla-llg) Saraph et al. (1989) used to measure employee 

relations. Two additional items (llh & Hi) were added to 

measure the extent to which the company uses teams and the 

extent to which quality data are available to employees. 

Customer Involvement 

Customer involvement refers to the extent the company 

maintains close contact with their customers, receives 

feedback from customers, and involves customers in the 

product or service design process. Eight items (12a-12h) 

were added to the instrument to measure customer 

involvement. Of these, three items (12a-12c) were adapted 

from Flynn et al. (1994). These three items include 

measures for the extent to which the company is in close 

contact with their customers, extent to which customers are 

encouraged to visit company facilities, and amount of 

feedback customers give the company on quality. Based on 
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the literature, five additional items were added to improve 

the scale's reliability. These include the extent that data 

gathered from customers are analyzed (12d), the extent the 

company uses Quality Functional Deployment (12e), the level 

of communication that exists between company employees and 

customers (12f), the extent to which quality data are 

available to customers (12g), and the extent to which 

customers are involved in product or service design (12h). 

Dependent Variables 

In this study, data were gathered for three performance 

measures: change in throughput time, change in productivity, 

and change in quality of product or service. For each 

performance measure, respondents were asked to indicate, on 

a continuous scale, the change attributable to their quality 

system. The continuous scale ranged from -50 representing 

"100% Worse" to +50 representing "100% Better"; a value of 

zero represents no change in performance. 

Operational performance measures are widely used, and 

preferred to financial measures in total quality research 

(Adam, 1994; Flynn et al. 1994; Saraph et al., 1989; Powell, 

1995). A heterogeneous sample, such as this study's sample, 
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may result in different capital structures and accounting 

methods, which may distort financial comparisons (Powell, 

1995; Saraph et al., 1989); therefore, operational 

performance measures are preferred to financial measures. 

Reliability 

The internal consistency method was used to evaluate 

the instrument's reliability. Internal consistency was 

estimated using Cronbach's alpha (Cronbach, 1951), and the 

SPSS for Windows (Rel. 6.01) reliability analysis program 

was used to calculate Cronbach's alpha (Norusis, 1993). The 

correlation of each item with each scale was then used to 

evaluate the assignment of items to scales. 

Validity 

Establishing an instrument's validity involves 

investigation into three areas: content validity, construct 

validity, and criterion-related validity (Nunnally & 

Bernstein, 1994; Rosenthal & Rosnow, 1991; Schmitt & 

Klimoski, 1991). Moreover, consistent with approaches used 

by both Saraph et al. (1989) and Flynn et al. (1994), these 

three areas were also evaluated to establish validity for 

this study. 
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Content validity was assessed using the two standard 

methods discussed by Nunnally & Bernstein (1994): (1) a 

representative collection of items and (2) sensible methods 

of test construction. The extensive literature review and 

synthesis of the research (discussed in chapter two and 

shown in Table 3), confirm that a representative collection 

of items was used. Previous discussions demonstrated that 

sensible methods of test construction were used in 

developing the measurement instrument. 

Evidence of construct validity exists when the items 

used to measure each construct form a single construct. 

Consistent with the approaches used by Saraph et al. (1989) 

and Flynn et al.(1994), construct validity for the items 

used to measure the world-class quality components was 

confirmed through principal components factor analysis. The 

results of this factor analysis and results of item-to-scale 

analysis showing that items are properly assigned to each 

construct are contained in chapter four. 

To establish criterion-related validity, the set of 

world-class quality components were correlated with the 

score for each of the three measures of change in 

performance. The analysis discussed in chapter 4 shows that 
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each quality system component is positively correlated with 

each performance measure investigated. 

Data Collection 

Target Population 

The initial population consists of all ISO 9000 

companies listed in Irwin Publishing's ISO 9000 Database. 

In January 1996, this database consisted of 6,858 ISO 9000 

registered companies, and is updated daily to reflect new 

registrations. Since this study investigates quality 

systems used by companies, ISO 9000 registered companies are 

an excellent choice for this study's initial target 

population. The ISO 9000 Standards are quality guidelines 

established by the International Organization for Standards 

(ISO); these standards have been adopted in the United 

States by the American National Standards Institute (ANSI), 

with the endorsement of the American Society for Quality 

Control (Evans & Lindsay, 1993; Ivancevich et al., 1994). 

Since the unit of analysis for this study is the 

business unit with ISO 9000 certification, the person 

identified by the company as their ISO 9000 correspondent 

was asked to provide information pertaining to the company's 
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quality systems. ISO 9000 companies were targeted because 

of their acknowledged quality systems. ISO 9000 

registration signifies that a company has approached quality 

as a system (Hambrick & Mann, 1995; Huyink & Westover, 

1994) , and aspires to achieve world-class quality status 

(Gaither, 1996). Achieving ISO 9000 registration indicates 

that a company has a quality system in place and has 

survived a quality audit (Curkovic & Handfield, 1996; Huyink 

& Westover, 1994). 

A systematic sampling technique was used to extract 

company names from the ISO 9000 database. This technique 

was selected for two reasons. First systematic sampling is 

a cost effective method available to obtain a sample from 

this particular database. Second, when the complete 

population of interest is maintained alphabetically in a 

database, such as in this study, bias is removed and 

selection based on systematic sampling is equivalent to 

selection based on random sampling (Cochran, 1963; Hansen, 

Hurwitz, & Madow, 1964; Jaeger, 1984). It was determined 

that a systematic selection of every 6th item would result 

in the desired number of companies for the mailing; to avoid 

bias, a starting point was randomly selected. This approach 
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resulted in the names of 1,143 companies being selected from 

the target population. 

Mailing Procedures 

To the extent feasible, the mailing procedures follow 

Dillman's (1978) Total Design Method. Based on this method, 

the initial survey mailing consists of a personalized cover 

letter, questionnaire, and pre-stamped reply envelope (See 

Appendix A & ID) . The cover letter acknowledges the American 

Society for Quality Control's (ASQC) funding for the study, 

and requests that information be supplied about the 

company's quality system. The letter also contains 

assurances that respondents will remain anonymous, explains 

that only aggregate data would be reported, explains that 

they are a part of a selected sample and their response is 

needed for the study to be successful, and offers a summary 

report upon request. 

One week after the initial mailing, a postcard reminder 

was mailed to all companies being surveyed. The postcard 

(Appendix B) thanks individuals who have responded, and 

reminds non-respondents about the importance of their 

participation. Fifty-one surveys were returned from the 
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post office because the company had moved and no forwarding 

address was available or the addressee was unknown. 

Consequently, 1,092 surveys were successfully sent to ISO 

9000 companies. The first mailing wave and follow up 

postcard resulted in the return of 380 completed surveys. 

Three weeks after the initial mailing a second mailing 

with a new cover letter (Appendix C), replacement 

questionnaire, and business reply envelope was mailed to 

nonrespondents. The second wave mailing generated a return 

of an additional 213 completed surveys. Of the surveys 

mailed, a total of 593 responses were returned for a 

response rate of 54.3%. 

Nonresponse Bias 

Nonresponse bias can be a problem. Unfortunately, in 

this study nonresponse bias was difficult to assess since 

this study focused on the business unit, and in many cases 

public information is not readily available that can be used 

to distinguish the nonrespondents from respondents. 

Nevertheless, in an effort to assess this potential problem, 

a sample of nonrespondents were contacted by phone to 

determine why they did not participate in the survey. The 
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most common answer of the nonrespondents was that they do 

not participate in surveys. 

Sample 

One of the first steps in reviewing the data was to 

review each returned questionnaire for completeness and to 

identify any omissions, ambiguities, and irregularities in 

the responses. After this review, the questionnaires were 

submitted for data input. Once the data had been entered, 

the information was key-verified to ensure that data from 

the original questionnaire have been inputted correctly. An 

additional spot check of 10% of the 593 returned 

questionnaires confirmed the accuracy of the data input and 

verification process. 

Next, responses were reviewed to determine if they 

could be included in the final analysis. This examination 

followed a three step process. First, since some ISO 9000 

registered companies are not involved in the design function 

and do not have design facilities, respondents marked 

product/service design items as n/a or not applicable. 

These responses are missing one of the main variables for 
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the study and thus were omitted from the sample. This 

resulted in the omission of 53 cases. 

In the second step, responses were evaluated based on 

the business unit's level of manufacturing activities. 

Respondents indicated the percentage of their business 

unit's sales that comes from manufacturing activities and 

percentage that comes from service activities. A frequency 

distribution based on the percentage of business unit's 

sales generated from manufacturing is shown in Figure 5. 
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Figure 5. Frequency distribution based on the percentage of 

sales generated from manufacturing. 
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This research project focuses on ISO 9001 and ISO 9002 

manufacturing companies because they represent the highest 

percentage of ISO 9000 registered companies. A review of 

the data shown in Figure 5 reveals that business units with 

75% or more of their sales coming from manufacturing 

activities is a logical cut off point to categorize business 

units as a majority of sales from manufacturing activities. 

This step resulted in the omission of an additional 66 

responses that represented primarily service companies. 

Only business units that realized 75% or more of their sales 

from manufacturing activities were included in the sample. 

Finally, seven responses were determined unusable and 

omitted from the study for various reasons. Of the seven, 

three were omitted because the respondent returned the 

questionnaire partially completed and indicated the 

questionnaire was too long; four were missing information 

pertinent to this study. The omission of cases based on the 

previously mentioned criteria resulted in an effective 

sample of 467 cases for an effective response rate of 42.8%. 

In addition, to further clean the data set, any response 

where only one item for an independent variable was left 
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blank, the item was coded with the average of the sample. A 

total of seven cases fit this criteria. 

Power Analysis 

Power analysis for this study reveals that, with a 

medium effect size (.15), a sample size of 251 was required 

to achieve a statistical power of .99, for an alpha level of 

.01 (Cohen & Cohen, 1983). The number of responses used in 

the analysis for this study (N = 467) meets the guidelines 

for the .99 level. Also, some researchers suggest that a 

sample size equivalent to 20 times the number of independent 

variables is considered excellent for the type of analysis 

used in this study (Hair et al. 1995; Tabachnick & Fidel1, 

1996). Using this approach to determine the minimum 

required sample size, a meaningful sample size is 140 cases 

(7 x 20) for a study with seven independent variables. The 

number of response received from the mailings satisfy both 

approaches to determining the required sample size. 

Common Method Variance 

An analysis was conducted to check for common method 

variance. The potential for common method variance arises 

when information is gathered using self-reports (Podsakoff & 
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Organ, 1986). Unfortunately, problems associated with 

common method variance resulting from self-reports cannot 

always be assessed beforehand (Schmitt & Klimoski, 1991), 

however, post hoc techniques may be used to test for 

possible effects of common method variance (Podsakoff & 

Organ, 1986). 

The recommendations outlined in Podsakoff and Organ 

(1986) were used as guideline to avoid or estimate the 

potential for common method variance. First, using scale 

reording, items measuring the components of world-class 

quality systems were placed before the performance measures. 

Second, Harmon's one-factor test was used to assess the 

amount of variance accounted for by each factor. The first 

factor accounted for 34.2% of the variance. The next 

highest factor explained 6.0% of the variance; the remaining 

five factors each explained between 2.6% and 4.5% of the 

variance. 

Summary 

This chapter detailed the methodology used in this 

research study. The procedure followed rigorous methods for 

research design. Steps taken in the instrument's 
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development, such as the review, pretesting methods, and 

pilot test, have been discussed. The discussion also 

pertained to all variables of interest, along with 

information pertaining to the instrument's reliability and 

validity. 

Next, the discussion focused on describing the target 

population, sample selection procedure, and mailing 

strategy. This portion of the chapter is followed by 

information pertaining to the response rate and power 

analysis. The remaining portion of the chapter explained 

the data cleaning procedures. Analysis of the results is 

presented in chapter four. 



CHAPTER IV 

ANALYSIS OF RESULTS 

This chapter contains results of analyses used to test 

hypotheses posed in earlier chapters. First, demographic 

data is presented for the business units and is followed by 

information pertaining to the respondents' characteristics. 

The discussion following the demographic information details 

the factor analysis and regression analyses used in this 

study. An alpha level of .05 was used for all statistical 

tests. 

Sample 

Characteristics 

The sample consists of 467 manufacturing companies. 

Overall, the average amount of revenues generated from 

manufacturing activities for business units in this sample 

was 97%. In this chapter, demographic information gathered 

in this study is divided into two groups. The first group 

consists of demographic information pertaining to the 

133 
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business units' characteristics. The second group is 

respondents' characteristics and refers to information about 

the individuals that completed and returned the 

questionnaires. 

Business Units' Characteristics 

The first survey questions pertain to the business 

unit's ISO 9000 certification, union involvement, number of 

employees, and annual dollar sales. The data pertaining to 

the business units' characteristics are shown in Table 5. 

Table 5 indicates that all business units represented 

in the sample are ISO 9001 or ISO 9002 certified. The 

frequency distribution shows that 244 business units (52.2%) 

are ISO 9001 certified and 223 business units (47.8%) are 

ISO 9002 certified. 

The second section in Table 5 provides information on 

the business units' union characteristics. Respondents 

provided information as to whether the business unit was 

unionized, nonunion, or both. Of the business units 

represented, 325 are nonunion, and represent the highest 

percentage (69.6%). Unionized ISO 9000 business units (N = 

96) are the next highest frequency represented, and 
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represent 20.6% of the sample. The lowest frequency 

represented consists of business units (N = 46) that are 

both (union and nonunion), and represent 9.9% of the sample. 

Table 5 

Characteristics Frequency Percent 

ISO 9000 Certification 
ISO 9001 244 52.2 
ISO 9002 223 47.8 

Union Status 
Unionized 96 20.6 
Nonunion 325 69.6 
Both 46 9.9 

Number of Employees 
0-99 93 19.9 
100-249 147 31.5 
250-499 94 20.1 
500-999 70 15.0 
Over 1,000 63 13.5 

Annual Dollar Sales 
Under 5 million 17 3.6 
5 to < 10 million 23 4.9 

10 to < 20 million 46 9.9 
20 to 50 million 90 19.3 
Over 50 million 144 30.8 
Marked "Confidential" 7 1.5 
Left item blank 140 30.0 

The third section in Table 5 provides frequency 

distributions based on number of employees in the business 
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unit. The number of employees between 100 and 249 was the 

category most frequently represented, and accounts for 31.5% 

of the sample. The second and third most frequently 

represented categories were similar in frequencies, 94 

business units (20.1%) had between 250 and 499 employees, 

and 93 business units (19.9%) had 99 or less employees. 

The category with the lowest frequency (N = 63) consists of 

business units with over 1,000 employees, and accounts for 

13.5% of the sample. Overall, most (71.5%) business units 

represented in the sample have less than 500 employees. 

The final section in Table 5 provides information 

regarding annual dollar sales. The category with the 

highest frequency consists of 144 business units with annual 

sales over 50 million dollars, and represent 30.8% of the 

sample. The second most frequent (19.3%) reported annual 

sales between 20 million dollars and 50 million dollars. 

The category with the lowest frequency (3.6%) reported sales 

under 5 million dollars. 

One-hundred and forty-seven respondents either left the 

annual sales item blank or indicated the information was 

confidential. Follow-up calls were made to two quality 

managers who participated in the instrument pretest to see 
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if they could offer explanations as to why so many 

respondents would have been left this item blank. They 

offered two possible explanations. First, since the survey 

focused on the ISO certified unit, sales information may not 

be readily available if they only produce for internal use. 

Second, some mid-level or lower level quality managers may 

not have access to the annual sales information or may not 

feel they have to authority to provide it. These 

possibilities may explain why 140 respondents left the item 

blank, but were willing to provide information regarding the 

number of employees in their business unit. 

A wide variety of industries are represented in the 

sample. Table 6 shows the frequency distribution for 

business units based on two-digit Standard Industrial 

Classification (SIC) codes. The majority of business units 

fall into one of eight major SIC groups. Business units in 

the electronics industry (SIC 3600) are the most frequently 

represented group, and account for 20.8% of the sample. The 

next most frequently (15.8%) represented group consists of 

business units in the SIC 2800 grouping, followed by the SIC 

3500 grouping, with 11.8% representation. 
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Table 6 

Business Units;' Characteristics Based on Two-Diait SIC 

Groupings fN = 467) 

SIC Code Major Grouping Frequency Percent 

2600 Paper & allied products 19 4. 1 

2800 Chemicals & allied products 74 15. 8 

3000 Rubber & misc. plastic products 27 5. 8 

3200 Stone, clay, glass, concrete prod. 21 4. 5 

3400 Fabricated metal products, except 
machinery & transportation equipt. 53 11. 3 

3500 Industrial & commercial machinery 
& computer equipment 55 11. 8 

3600 Electronic & other elect, equipt. & 
components, except computer equipt. 97 20. 8 

3800 Measuring, analyzing, & controlling 
instruments; optical goods; watches 54 11. 6 

— — — — All other SIC codes 67 14. 3 

Respondents' Characteristics 

Respondents' characteristics are shown in Table 7. For 

years of experience in the quality profession and years with 

their present organization, respondents provided the actual 

number of years; for ease of presentation, responses were 

grouped into one of three categories: less than 5 years, 5 

to 10 years, and over 10 years. These groupings are shown 

in the first and second sections in Table 7. The first 
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section shows the frequencies for the number of years of 

experience respondents had in the quality profession. 

Respondents with over 10 years experience (50.7%) is the 

category most frequently represented. The least frequently 

reported category is respondents with less than 5 years 

experience (20.4%). 

The second section of Table 7 shows the frequencies for 

the number of years the respondents have been with their 

present organization. Respondents with over 10 years 

(42.2%) is the category most frequently represented. The 

least frequently reported category consists of respondents 

who have been with their current organization less than 5 

years (27.0%). 

The third section in Table 7 shows information supplied 

by respondents regarding their current position in the 

organization. Respondents in middle management positions is 

the category most frequently (59.5%) represented. The 

second most frequent (26.3%) category is top management. No 

respondents held production worker positions, and only 1.3% 

held line supervision positions. 
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Respondents' Characteristics fN = 467) 
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Years Experience in 
Quality Profession Frequency Percent 

Less than 5 years 95 20.4 
5 to 10 years 135 28.9 
Over 10 years 237 50.7 

Years with Present Organization Frequency Percent 

Less than 5 years 126 27.0 
5 to 10 years 144 30.8 
Over 10 years 197 42.2 

Current Position Frequency Percent 

Production worker — — 

Staff 60 12.8 
Line supervision 6 1.3 
Middle management 278 59.5 
Top management 123 26.3 

Current Area of Work Frequency Percent 

Engineering 15 3.2 
Manufacturing 30 6.4 
Personnel 1 0.2 
Quality 375 80.3 
Marketing 5 1.1 
Materials/Management 1 0.2 
Other 19 4.1 
Multiple areas of work 21 4.5 

Level of Education Frequency Percent 

High school graduate 13 2.8 
Some college 84 18.0 
Bachelors degree 255 54.6 
Masters degree 101 21.6 
Doctorate 14 3.0 
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The fourth section in Table 7 shows information 

pertaining to the respondents' current area of work. For 

current area of work, quality was the most frequently 

(80.3%) reported area. The second most frequent (6.4%) area 

reported was manufacturing. All other areas of work had 

frequencies less than 5%. The category shown in Table 7 as 

multiple areas of work (n = 21) include all respondents that 

marked more than one area for their current area of work. 

Most of these marked quality and another area. For example 

several marked quality and engineering as their current 

areas of work. 

The fifth section of Table 7 contains information 

pertaining to the respondents highest level of education 

completed. Respondents completing a bachelors degree is the 

category most frequently (54.6%) represented. The second 

most frequently represented (21.6%) is the category for 

respondents completing a masters degree. The category with 

the lowest frequency of representation (2.8%) is high school 

graduates. 

Information regarding respondents' membership in 

professional associations showed that most respondents are 

members of The American Society for Quality Control (ASQC) 
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A total of 326 respondents indicated they were a current 

member. Members of the ASQC accounted for 69.8% of the 

sample. 

Factor Analysis 

The data were factor-analyzed using a varimax rotation. 

Although 10 factors emerged from the factor analysis with 

eigenvalues greater than 1.0, interpretation of the scree 

test suggests there are seven-factors. 

Several steps resulted in the selection of items for 

the various factors. First, the factor analysis involved 

retaining only items with factor loadings greater than or 

equal to .40. This value for the factor loading was 

selected because it is more conservative than the .30 

minimum loading suggested by several researchers (Hair, et 

al., 1995; Nunnally & Bernstein, 1994), and is consistent 

with the approach used by Saraph et al. (1989). Based on 

this selection criterion, seven items were omitted. One 

item was removed from the scale measuring management 

involvement: Extent to which quality data are available to 

managers (Item 6o). One item was removed from the scale 

measuring continuous improvement: Extent to which the 
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business unit uses benchmarking techniques (Item 7i). Three 

items were removed from the scale measuring process 

management: Clarity of work or process instructions given 

employees (Item 10j); Extent to which quality data, control 

charts, etc. are displayed at employee work stations (Item 

10k); and Extent to which quality data (cost of quality, 

defects, errors, scrap, etc.) are used as tools to manage 

quality (Item 101). One item was removed from the scale 

measuring employee involvement: Extent to which quality data 

are available to employees (Item Hi). And, one item was 

removed from the scale measuring customer involvement: 

Extent the business unit uses Quality Function Deployment 

(Item 12e). 

Next, items were assessed for their contribution to the 

scale's reliability. Five items were removed because they 

did not offer any substantive improvement in the Cronbach's 

alpha for the scale they were developed to measure. One 

item was removed from the scale measuring management 

involvement: Extent that communication exists between 

management and subordinates (Item 6n). One item was removed 

from the scale measuring continuous improvement: Training in 

the basic statistical techniques (such as histograms and 
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control charts) in the business unit (Item 7e). Two items 

were removed from the scale measuring product/service 

design: Quality emphasis by sales, customer service, 

marketing, and PR personnel (Item 8f); and Extent to which 

cross-functional teams are used (e.g., concurrent 

engineering) (Item 8g). One item was removed from the scale 

measuring employee involvement: Effectiveness of supervisors 

in solving problems/issues (Item llg). 

Lastly, to avoid problems of cross-loading one item was 

removed from the scale measuring continuous improvement 

because it loaded on two factors with factor loadings 

greater than .40. This was item If, training in advanced 

statistical techniques (such as design of experiments and 

regression analysis) in the business unit. Overall, based 

on the previously discussed selection criteria a total of 13 

items were removed from the various measurement scales. 

Ambiguity existed between the various items originally 

proposed to measure process management and the attainment of 

a single factor solution for process management. This 

finding is consistent with the findings of Saraph et al. 

(1989). The statistics suggest that items originally 

intended to measure process management loaded on two 
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factors. One of the factors consisted of four items: Use of 

acceptance sampling to accept/reject lots of works (Item 

10a); Amount of incoming inspection, review, or checking 

(Item lOd); Amount of in-process inspection, review, or 

checking (Item lOe); and Amount of final inspection, review, 

or checking (Item lOf). 

Examination of the four items reveals that all relate 

to traditional approaches to quality management, such as 

incoming inspection and inspection after the fact. Since 

these items do not reflect world-class approaches to quality 

management, a decision was made to omit these four items 

from further analysis. The omission of these four items 

left five items (Items 10b, 10c, lOg, lOh, & lOi), 

consistent with approaches to world-class quality, to 

measure process management. A summary of items omitted from 

the scales and number of items retained is shown in Table 8. 

The seven-factor solution with varimax rotation 

produced the factor loadings shown in Table 9. Overall, 53 

of the original 70 items had factor loadings of >.40. These 

seven factors represent the seven components in a world-

class quality system. Factor 1, shown in Table 9 is 
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Table 8 

Summary of Items Omitted from Scales 

Component 

Original 
Number of 

Items 

Number 
of Items 
Omitted 

Final 
Number 

of items 

Management Involvement 15 2 13 

Supplier Involvement 10 0 10 

Continuous Improvement 9 3 6 

Customer Involvement 8 1 7 

Product Service/Design 7 2 5 

Employee Involvement 9 2 7 

Process Management 12 7 5 

Total 70 53 

management involvement, and has factor loadings ranging from 

.5956 to .7593. Factor 2 is supplier involvement, and has 

factor loadings ranging from .53 68 to .6895. Factor 3, is 

continuous improvement, and has factor loadings ranging from 

.5368 to .6895. Factor 4, is customer involvement, and has 

factor loadings ranging from .6089 to .7544. Factor 5 is 

employee involvement, and has factor loadings ranging from 

.5730 to .6343. Factor 6 is product/service design, and has 

factor loadings ranging from .6612 to .7715. The final 
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Results of Factor Analysis with Varimax Rotation3 
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Factor Loadings 

I t e m 1 2 3 4 5 6 7 

6A . 7 5 9 1 . 1 3 5 1 . 0 2 7 0 . 1 2 0 8 . 0 9 4 2 . 1 0 3 6 . 0 5 6 0 
6B l l l f l t l . 1 3 5 3 . 1 5 1 9 . 0 6 5 9 . 1 8 6 9 . 2 3 3 0 . 1 6 2 9 
6C v731t f . . 1 6 8 7 . 0 9 1 9 . 1 3 2 7 . 1 7 5 2 . 0 4 9 4 . 0 8 5 0 
6D i - i M i . 1 4 0 6 . 1 5 5 7 . 0 6 2 4 . 1 5 2 1 . 1 5 0 9 . 0 2 4 4 
6E l l l l l l l . 1 0 8 6 . 2 2 6 6 . 0 9 6 9 . 2 2 0 1 . 1 3 7 0 . 1 1 7 6 
6F . 0 9 6 6 . 1 3 5 0 . 0 9 7 2 . 1 6 2 2 . 0 7 1 0 . 1 5 6 7 
6G l l l l l m . 1 2 2 9 . 1 1 2 8 . 1 5 2 8 . 1 9 9 8 . 1 1 6 4 . 1 9 2 7 
6H . 1 2 6 6 . 1 4 4 8 . 0 8 2 7 . 1 9 2 0 . 1 8 5 2 . 2 8 5 2 
61 . 5 9 5 6 . 1 3 4 6 . 2 0 5 0 . 1 4 2 8 . 2 6 7 5 . 2 0 1 3 . 1 2 9 8 
6 J . 7 3 5 7 . 1 4 9 9 . 1 2 5 6 . 1 5 8 2 . 0 8 6 0 . 1 3 3 1 - . 0 1 3 3 
6K . 7 2 4 9 . 1 0 8 9 . 1 6 9 3 . 1 6 8 0 . 0 5 9 5 . 0 9 5 9 . 0 3 0 0 
6L i l l i 3 2 l . 0 9 0 7 . 1 9 7 4 . 1 2 6 6 . 1 3 6 0 . 1 2 9 1 - . 0 1 8 8 
6M l l i i l l ! . 1 7 9 9 . 1 6 4 6 . 1 6 0 5 . 0 6 8 1 . 1 4 8 8 . 0 8 1 5 
7A . 1 5 8 4 . 1 2 3 2 WMrnm . 1 6 7 9 . 1 8 8 2 . 1 7 5 3 . 1 0 7 1 
7B . 2 6 0 7 . 1 6 1 3 lllllll . 0 6 3 5 . 2 4 8 2 . 1 3 4 2 . 0 6 9 8 
7C . 3 5 8 8 . 2 0 0 7 lilllil . 0 9 0 7 . 1 8 1 2 . 1 3 5 3 . 0 4 0 8 
7D . 3 9 1 0 . 2 2 1 1 . 5 8 2 6 . 1 1 0 6 . 2 4 5 4 . 1 2 1 9 . 1 2 3 2 
7G . 3 7 6 5 . 1 3 4 0 *• + 6301 . 1 8 9 6 . 1 2 0 0 . 1 9 6 3 . 1 2 0 5 
7H . 2 2 7 6 . 2 2 2 0 , 6 6 5 7 . 1 0 3 5 . 1 1 8 2 . 1 6 7 3 . 1 7 8 1 
8A . 1 9 7 2 . 1 1 6 4 . 1 7 4 1 . 0 9 8 2 . 1 4 3 4 wrnrnm . 1 0 1 3 
8B . 2 0 7 0 . 1 4 3 7 . 1 8 1 5 . 1 0 7 8 . 1 6 8 9 lllllll . 1 2 9 4 
8C . 3 4 7 0 . 1 9 0 9 . 0 8 2 6 . 1 1 1 9 . 1 5 1 2 . 1 3 0 2 
8D . 2 0 1 4 . 1 8 0 2 . 1 8 9 9 . 1 6 7 3 . 1 0 6 3 , 7 1 0 $ . 1 7 6 4 
8E . 2 3 0 7 . 1 8 7 4 . 1 0 4 0 . 1 3 5 9 . 1 4 7 7 w§mrn . 1 0 9 8 
9A . 3 1 3 0 . 1 2 5 4 . 1 1 1 2 . 1 5 4 8 . 2 2 5 8 . 0 8 5 2 
9B . 1 2 1 2 + S7S0 . 1 0 4 3 . 1 2 4 0 . 0 8 6 7 . 2 1 8 1 . 1 0 7 0 
9C . 1 3 0 9 - . 0 9 9 7 - . 0 2 1 6 . 0 7 5 9 . 0 4 3 8 . 1 0 0 4 
9D . 1 2 4 9 .' , '6895 * . 1 7 5 2 . 0 3 1 4 . 1 5 9 7 . 0 3 8 0 . 2 2 2 0 
9E . 0 4 7 4 lllllll . 2 4 6 8 . 0 5 0 8 . 2 0 1 9 . 0 6 1 9 . 0 7 0 8 
9F . 1 0 6 3 , 5 8 4 1 . . 1 0 5 6 . 1 4 7 5 . 1 4 0 6 . 0 2 0 2 . 1 0 8 8 
9 6 . 1 7 6 7 liiolll . 0 1 3 1 . 2 0 0 9 . 2 3 0 5 - . 0 4 6 2 . 1 1 3 1 
9H . 1 1 7 2 lllllll . 1 5 5 6 . 1 7 6 2 - . 0 2 4 4 . 3 5 7 9 . 0 7 0 4 
91 . 1 3 6 5 . 1 5 2 6 . 2 3 5 2 - . 0 1 1 1 . 2 1 1 8 . 0 0 0 2 
9 J . 1 7 4 1 * 5 4 5 1 . 1 9 8 3 . 2 4 0 0 - . 0 6 8 2 . 1 5 6 8 . 1 7 7 2 

10B . 1 7 7 5 . 1 2 2 0 . 1 4 9 3 . 1 6 3 2 . 2 0 8 4 . 1 7 5 7 wmmm 
IOC . 0 7 4 2 . 1 7 7 7 . 1 0 8 9 . 0 9 5 3 . 1 8 7 3 . 0 6 7 8 . 7 0 4 1 
10G . 2 1 2 3 . 2 3 5 2 . 1 0 0 4 . 0 2 8 4 . 0 8 5 0 . 2 2 4 6 
10H . 0 6 7 0 . 1 5 0 5 . 0 7 9 4 . 0 8 9 3 . 0 8 0 2 . 0 4 8 0 
1 0 1 . 2 2 5 5 . 2 4 7 4 . 0 6 1 2 . 1 1 2 1 . 1 1 3 6 . 2 7 3 4 
11A . 2 5 3 2 . 0 6 4 2 . 3 6 9 1 . 1 9 7 9 . 0 5 6 8 . 2 5 5 0 
11B . 2 6 0 6 . 1 1 0 4 . 2 9 7 4 . 1 8 2 0 . 0 6 4 8 . 2 1 9 8 
11C . 2 3 6 8 . 1 7 9 4 . 0 0 6 4 . 0 7 9 0 llllll! . 1 6 5 9 . 0 4 1 0 
11D . 3 6 4 3 . 2 5 5 7 . 0 9 4 1 . 1 4 4 5 . 1 1 6 7 . 0 9 1 0 
H E . 2 6 5 6 . 2 0 5 9 . 1 3 7 0 . 1 9 1 0 . * 6 5 2 5 . 1 6 8 7 . 0 6 1 7 
11F . 2 3 9 2 . 2 0 2 1 . 2 0 1 8 . 1 4 7 4 . 1 6 5 8 . 1 6 9 8 
11H . 1 6 1 1 . 0 4 2 8 . 2 9 8 0 . 1 6 6 0 lllllll: . 1 3 0 7 . 1 7 3 7 
12A . 1 3 8 3 . 1 1 1 3 . 0 8 0 9 \ 7 S 4 4 . 0 2 5 2 . 1 7 4 4 - . 0 1 1 8 
12B . 0 7 2 5 . 1 1 8 0 . 1 0 4 2 + * 9 4 $ . 1 5 7 3 . 0 6 7 7 - . 0 3 8 6 
12C . 1 8 1 5 . 0 9 7 7 . 1 1 3 8 . 7 1 0 8 . 0 8 8 9 . 0 8 0 5 . 1 0 1 2 
12D . 2 8 2 9 . 1 1 4 6 . 0 6 8 8 , $ 4 5 5 . 2 0 0 6 . 0 9 2 0 . 0 9 0 7 
12F . 1 1 4 9 . 1 2 3 0 - . 0 1 6 1 . 7 0 4 3 . 2 0 0 3 . 1 1 6 0 . 0 5 9 7 
12G . 2 1 0 9 . 1 2 0 7 . 1 7 5 8 * 6 0 8 9 . 0 1 2 7 - . 0 2 1 7 . 2 4 1 4 
12H . 0 7 5 0 . 1 7 2 9 . 0 6 0 2 .$746; . 0 9 7 8 . 0 7 0 7 . 1 1 4 6 

highlighting indicates loadings over .40. 
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factor is process management, and has factor loadings 

ranging from .4176 to .7542. This factor contains the one 

item that has a factor loading < .50, this item is; 

Stability of production schedule/work distribution. 

Next, to confirm that items were accurately assigned 

to each factor item-to-scale correlations were calculated 

for all items. As indicated in Table 10, the highest 

loading for each item is associated with the component 

which the item is intended to measure. Since each item 

had the highest correlation with the scale it was intended 

to measure and smaller correlations with other scales, the 

bivariate correlation analysis confirms that each item has 

been properly assigned. 

A comparison of Cronbach's alphas for the measures 

used in this study with those of Saraph et al. (1989) and 

Flynn et al. (1994) are shown in Table 11. Cronbach's 

alpha improved for five of the seven scales. The best 

improvement came in the scale to measure customer 

involvement. For this measure Cronbach's alpha improved 

from .66 to .83. For one scale, management involvement, 

Cronbach's alpha remained unchange (.94). Only one scale, 

process management, decreased. Cronbach's alpha for this 
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Item-to-Scale Correlations for World-class Quality Components* 
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Component 

MGMT SUPP CONT CUST EMP PROD PROC 
Item INV INV IMP INV INV DSN MGT 

Management 6A .76 .14 .02 .12 .09 .10 .05 
Involvement (MGMT INV) 6B • 64 .14 .15 .06 .18 .23 .16 
(13-itera scale) 6C .73 .17 .09 .13 .17 .04 .08 

6D .75 .14 .15 .06 .15 .15 .02 
6E + 65 .11 .22 .09 .22 .13 .11 
6F ,76 .10 .13 .09 .16 .07 .15 
6G .13 .11 .15 .19 .11 .19 
6H .13 .14 .08 .19 .19 .29 
61 .13 .21 .14 .27 .20 .13 
6 J ,74 .15 .13 .16 .09 .13 -.01 
6K • 72 .11 .17 .17 .06 .10 .03 
6L 71 .09 .20 .13 .14 .13 -.02 
6M ,66 .18 .16 .16 .07 .15 .08 

Continuous 7A .16 .12 w&m .17 .19 .18 .11 
Improvement (CONT IMP) 7B .26 .16 .77 .06 .25 .13 .07 
(6-item scale) 7C .36 .20 .09 .18 .14 .04 

7D .39 .22 .38 . .11 .25 .12 .12 
7G .38 .13 + 63 .19 .12 .20 .12 
7H .23 .22 - $7 .10 .12 .17 .18 

Product 8A .20 .12 .17 .10 .14 .77 .10 
Design (PROD DSN) 8B .21 .14 .18 .11 .17 iilli .13 
(5-item scale) 8C .35 .19 .08 .11 .15 .13 

8D .20 .18 .19 .17 .10 .71 .18 
8E .23 .19 .10 .14 .14 • +7$ .11 

Supplier 9A .31 i$5$l .13 .11 .16 ""."23" .09 
Involvement (SUPP INV) 9B .12 llial .10 .12 .09 .22 .11 
(10-item scale) 9C .13 ' -+M -.10 -.02 .08 .04 .10 

9D .12 .18 .03 .16 .04 .22 
9E .05 ,66 .25 .05 .20 .06 .07 
9F .11 iliii .11 .15 .14 .02 .11 
9G .18 .01 .20 .23 -.04 .11 
9H .12 .$4 .16 .18 -.02 .36 .07 
91 .14 Hill .15 .24 -.01 .21 .00 
9 J .17 lilt! .20 .24 -.07 .16 .18 

Process 10B .18 .12 .15 .16 .21 .18 
Management (PRDC MGT) 10C .07 .18 .11 .10 .19 .07 ,70 
(5-item scale) 10G .21 .24 .10 .03 .09 .22 '+42 

10H .07 .15 .08 .09 .08 .05 ;:v7s-
101 .23 .25 .06 .11 .11 .27 WSm 

Employee 11A .25 .06 .37 .20 wmm .06 .26 
Involvement (EMP INV) 11B .26 .11 .30 .18 .07 .22 
(7-item scale) lie .24 .18 .01 .08 .17 .04 

11D .36 .26 .09 .15 .12 .09 
H E .27 .21 .14 .19 .65 • .17 .06 
11F .24 .20 .20 .15 ,37 .17 .17 
11H .16 .04 .29 .16 iiiiii .13 .17 

Customer 12A .14 .11 .08 mzm .03 .17 -.01 
Involvement (CUST INV) 12B .07 .12 .10 .16 .07 -.04 
(7-item scale) 12C .18 .10 .11 .71 .09 .08 .10 

12D .28 .11 .07 .20 .09 .09 
12F .11 .12 -.02 .70 .20 .12 .06 
12G .21 .12 .18 i&iii .01 -.02 .24 
12H .08 .17 .06 *57 .10 .07 .12 

highlighting indicates the highest item to scale correlation for each row. 
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scale dropped from .76 to .75, however, the scale was 

measured with fewer items than in the Saraph et al. (1989) 

scale, and all items loaded on the same factor. 

Table 11 

Comparison of Cronbach's Alphas with Previous Instruments 

Component 
This 
Study 

Saraph et al. 
(1989) 

Flynn et 
(1994) 

Man agement Invo1vement .94 .94 

Supplier Involvement .86 .81 

Continuous Improvement .90 .87 

Customer Involvement .83 .66 

Product Service/Design .90 .71 

Employee Involvement .89 .85 

Process Management .75 .76 

Descriptive Statistics for Variables 

The means and standard deviations associated with each 

scale used to measure the components of world-class quality 

systems are shown in Table 12. The table is divided into 

two sections. The first section shows the means and 

standard deviations for the components of world-class 

quality systems. 
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Table 12 

Descriptive Statistics for Variables (N = 467^ 

Variables Means SD 

Components of World-class 
Quality Systems: 

Management Involvement 3.46 0.73 
Supplier Involvement 3.13 0.59 
Continuous Improvement 3.15 0.78 
Customer Involvement 3 .47 0.69 
Employee Involvement 3.01 0.79 
Product/Service Design 3 . 30 0.73 
Process Management 2.93 0.68 

Change in Performance in: 
Throughput Time: 

Worse -7.62 4.46 n = : 19 
No change 0 0 n = 106 
Better 19.44 12.25 n 342 

Overall 13.93 14.00 
Productivity: 

Worse -7.46 2.70 n = 13 
No change 0 0 n = 71 
Better 18.64 11.50 n ssr 383 
Overall 15.08 12.95 

n 

Quality: 
Worse -7.00 2.98 n = 13 
No change 0 0 n zs. 36 
Better 23.72 12.95 n 418 
Overall 21. 03 14.59 

The world-class quality component with the highest 

extent of use was customer involvement (M = 3.47, SD = 

0.69), followed closely by management involvement (M = 3.46, 
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SD = 0.73). The lowest extent of use was reported for 

process management (M = 2.93, SD = 0.68). 

The second section contains information pertaining to 

the measures used to assess changes in performance. The 

means and standard deviations for each change in performance 

measure are shown in three categories (Worse, No Change, or 

Better), along with the overall mean and standard deviation 

for each measure. Recall, that change in performance 

measures are recorded on a continuous scale from -50 to +50. 

The three categories for the change in performance measures 

are: "Worse" representing data for respondents who reported 

change in performance attributable to their quality system 

was worse (-50 < change < 0), "no change" representing those 

reporting their performance had not changed (change = 0), 

and "Better" representing those who reported their 

performance had gotten better (0 > change > +50). 

Most respondents reported that change in performance 

had gotten better, however, the measure where most business 

units achieved a positive change in performance was quality 

(n = 418, M = 23.72, SD = 12.95). The change in performance 

measure where no change in performance was the most 

frequently (n = 106) reported was throughput time. 
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Intercorrelations Between Variables 

The intercorrelations between the components of world-

class quality systems and performance measures are shown in 

Table 13. The scales to measure management involvement, 

Table 13 

Intercorrelations Between All Variables fN = 467) 

Variable 1 2 3 4 5 6 7 8 9 

Components of World-Class 
Quality Systems: 

1. Management Involvement 

2. Supplier Involvement .49 

3. Continuous Improvement .63 .52 

4. Customer Involvement .46 .44 .43 

5, Employee Involvement .63 .51 .64 .48 

6. Product/Service Design .58 .51 .55 .42 .52 

7. Process Management .46 .52 .48 .38 .53 .49 

Change in Performance in: 

8. Throughput Time .41 .30 .29 .23 .37 .27 .27 

9. Product ivity .41 .30 .30 .28 .39 .29 .30 .78 

10. Quality .37 .28 .25 .29 .34 .28 .32 .57 .64 

Note. All correlations are E < .001. 

employee involvement, and continuous improvement have the 

highest correlation of the world-class quality system 

component scales. Both continuous improvement and employee 
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involvement are highly correlated (.63) with management 

involvement. Continuous improvement and employee 

involvement are also highly correlated (.64). The lowest 

correlation between the scales to measure world-class 

quality components is between process management and 

customer involvement (.38). Of the change in performance 

measures, change in throughput time and change in 

productivity have the highest correlation (.78). Overall, 

the intercorrelations are moderately high and warrants 

concern about problems of multicollinearity. These concerns 

are addressed in the regression assumptions section of this 

chapter. 

Regression Analysis 

Regression Assumptions 

Although it is common practice to examine the bivariate 

correlations among the independent variables to identify a 

problem of multicollinearity, Lewis-Beck (1980) suggests the 

preferred method of assessing multicollinearity is to 

regress each independent variable on all other independent 

variables. Regressing each independent variable on all the 

other independent variables resulted in R2 ranging from .32 
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to .56, showing some intercorrelation exists. In addition 

to this test, variance inflation factor (VIF) values were 

calculated and used to test for collinearity. The VIF 

values ranged from 1.4 to 2.2. Since, the results of these 

tests show the highest R2 was .56, which is a good distance 

from 1.0, and the highest VIF was 2.2, well within the VIF 

limit of 10, the conclusion was drawn that multicollinearity 

is not a major problem (Hair et al., 1995; Lewis-Beck, 1980; 

Mendenhall & Sincich, 1989). 

The next step in this analysis dealt with assessing the 

remaining regression assumptions. Examination of residuals 

confirmed the remaining regression assumptions. 

Scatterplots of residuals plotted against predicted values 

showed residuals randomly distributed in a band about a 

horizonal line through zero, confirming that assumptions of 

linearity and homogeneity are met. In addition, 

scatterplots confirmed the assumption of equality of 

variance was met since the spread of residuals did not 

appear to increase or decrease with values of the 

independent variables or with predicted values. Examination 

of histograms confirmed the assumption of normality. 
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Since the components of world-class quality integrate 

to create a system, the possibility for interrelationships 

is strong. To compensate for this possibility and allow for 

better comparisons with other studies, all variables were 

transformed to a standardized score. Standardized scores 

were obtained by using the SPSS factor score option to save 

factor scores for regression analysis (Norusis, 1993). 

Equation 1 shows how the factor scores are calculated. That 

is, for case k, the score for the jth factor is 

F. =Y. w..x., (i) 
Jk frf 31 ik K 1 

where X^ is the standardized value of the ith variable for 

case k and is the factor score coefficient for the ith 

variable. The process resulted in the variables being 

standardized to a standard normal distribution, with a mean 

of zero and a standard deviation of one. 

Hierarchical Regression Models 

Several hierarchical regression models were developed 

to test the relationship between the components of world-

class quality systems and change in performance. Separate 
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regression models were developed and analyzed for each of 

the three performance measures: change in productivity, 

change in throughput time, and change in product quality. 

Because there are few prior studies that help form a priori 

assumptions about the sequence in which components of 

quality systems should be entered into the regression model, 

information gathered in the case study literature search 

established the sequence of entry. 

The first component entered into the regression model 

was management involvement. Several case studies suggest 

that managements' involvement in initiating change and 

authorizing investment is the first step toward improved 

quality systems (Froiland, 1993; Ohno, 1982; Murrin, 1988). 

The second component entered into the model is employee 

involvement. Analysis of case studies suggest that once 

management has made a determination to improve their quality 

system, they involve employees in the quality improvement 

process (Monden, 1983; Young, 1985). The third component 

entered into the regression model is customer involvement. 

Once employees become involved in an improved quality 

system, they gather information from customers and 

incorporate the needs of customers into the system. 
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The fourth and fifth components entered into the model 

are process management and product/service design. In 

world-class quality systems management involves employees in 

process management, and products are designed for 

producibility. Once a company has focused on improving the 

internal processes, the focus changes to improving external 

factors. 

The sixth component entered into the model is an 

external factor, and is supplier involvement. The final 

component entered is continuous improvement. The literature 

suggests that in the advanced stages of quality improvement, 

companies utilize methods to continuously improve the 

process. 

This sequence of entry was used for all regression 

models (Tables 14-19). In all cases, the variables were 

measured such that beta coefficients with positive signs 

would be consistent with a higher extent of usage of the 

component. Each table (Tables 14-19) shows the beta 

coefficient, Rzs, and F-statistics for the model, at each 

step. In addition, reported in each table is the change in 

R2S and associated change in F that occurred as each 
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variable was entered into the regression model. Results of 

the regression analysis used to test the first hypothesis, 

Hypothesis 1: Each component in a world-class quality 
system contributes to changes in performance. 

are shown in Tables 14-16. 

Results of regression analysis when change in 

productivity is the performance measure are shown in 

Table 14. The regression model shows that six of the seven 

variables are statistically significant: management 

involvement (p < .001), employee involvement (p < .001), 

customer involvement (p < .01), process management (p < 

.001), supplier involvement (E < .001), and continuous 

Table 14 

Results of Hierarchical Regression Analysis for 

Productivity (N = 467) 

Change in Productivity 

3 R2 F AR2 AF 

Management involvement .31*** .0943 48 .42*** 
Employee involvement • 22*** .1440 39 .04*** .0497 26. 95*** 
Customer involvement • 13** .1605 29 .50*** .0164 9. 05** 
Process management .14*** • 1794 25 .26*** • 0190 10. 68** 
Product/service design • 07 .1839 20 # 78*** • 0045 2. 55 
Supplier involvement .15*** .2070 20 .01*** .0230 13. 35*** 
Continuous improvement .09* • 2147 17 .93*** .0078 4. 54* 

Note: All variables were standardized prior to the regression. 
* p < .05 
** p < .01 

*** p < .001 
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improvement (p < .05). Only product/service design was not 

significant. Management involvement produced an R2 of 

.0943. The addition of employee involvement resulted in the 

next highest change in R2 of .0497, followed by supplier 

involvement (AR2 = .0230). Overall, this model is 

significant (F = 17.93, p < .001) and accounts for 21.5% of 

the variance. 

Results of regression analysis when change in 

throughput time is the performance measure are shown in 

Table 15. The regression model shows that five of the seven 

variables are statistically significant: management 

Table 15 

Results of Hierarchical Regression Analysis for Throughput 

Time m = 467) 

Change in Throughput Time 

3 B2 E AR2 AF 

Management involvement .32*** .1041 54 # 03*** 
Employee involvement .20*** .1454 39 #48*** .0413 22. 44* * * 
Customer involvement . 07t .1508 27 .42*** .0054 2. 96t 
Process management • 13** .1669 23 • 14*** .0160 8. 90** 
Product/service design .05 .1696 18 .84*** .0028 1. 53 
Supplier involvement .16*** .1951 18 .58*** .0254 14. 54*** 
Continuous improvement .09* .2030 16 .70*** .0079 4. 56* 

Note: All variables were standardized prior to the regression, 
t p < .10 
* p < .05 

** p < .01 
*** p < .001 
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involvement (p < .001), employee involvement (p < .001), 

process management (p < .01), supplier involvement (p < 

.001), and continuous improvement (p < .05). Customer 

involvement is marginally significant, and product/service 

design is not significant. Management involvement produced 

an R2 of .1041. The addition of employee involvement 

resulted in the next highest change in R2 of .0413, followed 

by supplier involvement (AR2 = .0254). Overall, this model 

is significant (F = 16.70, p < .001) and accounts for 20.3% 

of the variance. 

Results of regression analysis when change in quality 

is the performance measure are shown in Table 16. The 

Table 16 

Results of Hierarchical Regression Analysis for Quality 

(N = 467^ 

Change in Quality 

(3 R2 £ AR2 AF 

Management involvement .27*** .0729 36, .57*** 
Employee involvement .18*** .1070 27, • 81*** .0341 17, .74*** 
Customer involvement •17*** .1344 23, .0274 14, . 64*** 
Process management .17*** .1650 22, .82*** .0306 16, .91*** 
Product/service design .10* .1746 19, ,51*** .0096 5. .39* 
Supplier involvement .13** .1920 18, k 22*** .0174 9. .92** 
Continuous improvement .04 .1933 15, ,72*** .0013 .73 

Note. All variables were standardized prior to the regression. 
* p < .05 

** p < .01 
*** p < .001 
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regression model shows that six of the seven variables are 

statistically significant: management involvement (p < 

.001), employee involvement (p < .001), customer involvement 

(E < .001), process management (p < .001), product/service 

design (p < .05), and supplier involvement (p < .001). Only 

continuous improvement is not significant. Management 

involvement produced an R2 of .0729. The addition of 

employee involvement resulted in the next highest change in 

R2 of .0341, followed by process management (AR2 = .0306). 

Overall, this model is significant (F = 15.72, p < .001) and 

accounts for 19.3% of the variance. 

These results provide support for the first hypothesis. 

Even though the contribution of each variable varied with 

each of the three performance measures, each variable made a 

significant contribution in at least one of the models. The 

results show that four variables remained significant, 

regardless of the change in performance measure 

investigated: management involvement, employee involvement, 

supplier involvement, and process management. These 

findings are discussed in more detail in chapter five. 
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Interaction Analysis 

Regression analysis was also used to assess the 

possibility of any statistically significant two-way 

interactions. Three regression models, one for each 

performance measure, were developed to test for two-way 

interactions. In the first model, change in productivity 

was regressed on the seven components of quality systems and 

all possible two-way interactions. The analysis resulted in 

the identification of one statistically significant 

interaction, this was the interaction between management 

involvement and continuous improvement. Figure 6 is a plot 

of the interaction which helps gain insight into the effect. 

The lines in the graph represent each of the five levels of 

management involvement. The five levels of continuous 

improvement are shown on the graph's abscissa. The change 

in performance measure used to test for interactions was 

change in productivity, and is shown on the graph's 

ordinate. 

Figure 6 shows that when the extent of management 

involvement is very low a positive change is performance was 

not realized regardless of the level of continuous 

improvement. When the extent of management involvement is 
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very high and the extent of continuous improvement is low 

there is no change in performance, however, as the extent of 

continuous improvement increases positive changes in 

performance occur. Figure 7 shows the importance of 

continuous improvement. Because, with the exception of a 

very low extent of management involvement, substantial 

changes in productivity do not occur until the extent of 

continuous improvement increases. 
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Very Low 

Extent of Continuous Improvement 
Scale: 1 - Very Low 5 - Very High 

Figure 6. Plots of the significant interaction effect: 

Management involvement and continuous improvement, when 

productivity is the performance measure. 
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In the second model, change in throughput time was 

regressed on the seven components of quality systems and all 

possible two-way interactions. The analysis resulted in the 

identification of one statistically significant interaction, 

this was the .interaction between management involvement and 

continuous improvement. Figure 7 is a plot of the 

interaction which helps gain insight into the effect. The 

lines in the graph represent each of the five levels of 

management involvement. The five levels of continuous 

improvement are shown on the graph's abscissa. The change 

in performance used to test for interactions was change in 

throughput time, and is shown on the graph's ordinate. 

Figure 7 shows that when the extent of management 

involvement is very low and the level of continuous 

improvement is very low and low, the associated change in 

performance is negative. Even with a higher extent of 

continuous improvement, as long as the extent of management 

involvement is very low the change in performance is either 

negative or no change was realized. When the extent of 

management involvement was very high the highest changes in 

performance occurred when the extent of continuous 

improvement was low. But, when the extent of continuous 
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improvement was very high the highest changes in performance 

occurred when the extent of management involvement was 

moderate. 
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Figure 7. Plots of the significant interaction effect: 

Management involvement and continuous improvement, when 

change in throughput time is the performance measure. 

In the third model, change in quality was regressed on 

the seven components of quality systems and all possible 

two-way interactions. The analysis resulted in the 

identification of one statistically significant interaction, 
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this was the interaction between management involvement and 

customer involvement. Figure 8 is a plot of the interaction 

which helps gain insight into the effect. The lines in the 

graph represent each of the five levels of management 

involvement. The five levels of customer involvement are 

shown on the graph's abscissa. The change in performance 

used to test for interactions was change in quality, and is 

shown on the graph's ordinate. 
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Figure 8. Plots of the significant interaction effect: 

Management involvement and customer involvement, when 

quality output is the performance measure. 
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Figure 8 shows that even when the extent of management 

involvement is very high no change in quality output is 

realized as long as customer involvement is low or very low. 

Conversely, when the extent of management involvement is 

very low, with the exception of a moderate extent of 

customer involvement, no positive change in performance is 

realized. 

Overall, the three interaction plots (Figures 6-8) seem 

to suggest that in most cases a very high extent is extreme 

and results in a slight decline in change in performance. A 

similar observation could be made of a very low extent of 

use for the components investigated in the interactions 

To examine the impact of the interaction terms, a 

hierarchical regression model was developed for each of the 

three performance measures. Each model contains the 

interaction term that had been identified as being 

significant for the performance measure investigated. In 

each model the world-class quality system components were 

entered in the same sequence as previous discussed (Tables 

14-19). The regression results, with the interaction terms 

included, are shown in Tables 17-19. 
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Results of regression analysis when change in 

productivity is the performance measure, and the interaction 

terra is included are shown in Table 17. The regression 

model shows that seven of the eight variables are 

statistically significant: management involvement (p < 

.001), employee involvement (p < .001), customer involvement 

(E < .01) process management (p < .001), supplier 

involvement (p < .001), continuous improvement (p < .05), 

and the interaction term (management involvement x 

continuous improvement)(p < .01). Only product/service 

design is marginally significant. 

Management involvement produced an R2 of .0943. The 

addition of employee involvement resulted in the next 

highest change in R2 of .0497, followed by supplier 

involvement (AR2 = .0230). The inclusion of the interaction 

term resulted in a change in R2 of .0137 (p < .01). The 

interaction term is the only variable to have a negative 

beta coefficient (3 = -.12, p < .05). Overall, this model 

remained significant (F = 16.95, p < .001) with the 

inclusion of the interaction term and accounts for 22.9% of 

the variance. As compared to the model without the 
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interaction term, this model resulted in a slightly higher 

R2 (.2285 as compared to .2147). 

Table 17 

Results of Hierarchical Regression Analysis for 

Productivity: Interactions of Management Involvement and 

Continuous Improvement fN = 467) 

Management involvement 
Employee involvement 
Customer involvement 
Process management 
Product/service design 
Supplier involvement 
Continuous improvement 
Management x continuous 

Change in Productivity 

p R2 F AR2 AF 

.30*** .0943 48.42*** 
• 21* * * .1440 39.04*** .0497 26.95*** 
.13** .1605 29.50*** .0164 9.04** 
.14*** .1794 25.26*** .0190 10.68** 
• 08t .1839 20.78*** .0045 2.55t 
.15*** .2070 20.01*** .0230 13.35*** 
.09* .2147 17.93*** .0078 4.54* 

-.12** .2285 16.95*** .0137 8.15** 

Note. All variables were standardized prior to the regression, 

t p < .10 
* p < .05 

** p < .01 
*** p < .001 

Results of regression analysis when change in 

throughput time is the performance measure, and the 

interaction term is included are shown in Table 18. The 

regression model shows that six of the eight variables are 

statistically significant: management involvement (p < 

.001), employee involvement (p < .001), process management 

(E < .01), supplier involvement (p < .001), continuous 
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improvement (p < .05), and the interaction term (p < .05). 

Customer involvement is only marginally significant, and 

product/service design is not significant. Management 

involvement produced an R2 of .1041. The addition of 

employee involvement resulted in the next highest change in 

R2 of .0413, followed by supplier involvement (AR2 = .0254). 

Table 18 

Results of Hierarchical Regression Analysis for Throughput 

Time; Interactions of Management Involvement and Continuous 

Improvement (N = 467) 

Change in Throughput Time 

3 R2 E 

5
 AF 

Management involvement 
Employee involvement 

.1041 54, ,03*** Management involvement 
Employee involvement .20*** .1454 39, ,48*** .0413 22 < , 44*** 
Customer involvement . 07t .1508 27, ,42*** .0054 2, • 96f 
Process management .13** .1669 23, ,14*** .0160 8, .90** 
Product/service design .06 .1696 18. , 84*** .0028 1. ,53 
Supplier involvement • 16 * * * .1951 18, , 58*** .0254 14, ,54*** 
Cont inuous improvement .09* .2030 16. , 70*** .0079 4. ,56* 
Management x continuous -.11* .2142 15, • 61*** .0112 6« ,52* 

Note. All variables were standardized prior to the regression, 
t p < .10 
* p < .05 

** p < .01 
*** p < .001 

The inclusion of the interaction term resulted in a change 

in R2 of .0112 (p < .05). The interaction term is the only 

variable to have a negative beta coefficient ((3 = -.11, p < 

.05). Overall, with the inclusion of the interaction term, 
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this model remained significant (F = 15.61, p < -05), and 

accounts for 21.4% of the variance. As compared to the 

model without the interaction term, the addition of the 

interaction term resulted in a slight increase in R2 (.2142 

compared to .2030). 

Results of regression analysis when change in quality 

is the performance measure, and the interaction term is 

included are shown in Table 19. The regression model shows 

that seven of the eight variables are statistically 

significant: management involvement (p < .001), employee 

involvement (p < .001), customer involvement (p < .001) 

process management (p < .001), product/service design 

(P < .05), supplier involvement (p < .01), and the 

interaction term (p <.05). Continuous improvement was not 

significant. Management involvement produced an Rz of 

.0729. The addition of employee involvement resulted in the 

next highest change in R2 of .0341, followed by process 

management (AR2 = .0306). Overall, when the interaction 

term was added to the previous model (Table 16), the model 

remained significant (F = 14.40, p < .001), and accounts for 

20.1% of the variance. As compared to the previous model, 

the interaction term resulted in a slight increase in the R2 

(.2010 as compared to .1933). 
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Table 19 

Results of Hierarchical Regression Analysis for Quality; 

Interaction of Management Involvement and Customer 

Involvement (N = 467) 

Change in Quality 

R2 E AR2 AF 

Management involvement # 27*** .0729 36, „ 57*** 
Employee involvement • 18*** .1070 27, ,81*** .0341 17, .74*** 
Customer involvement .1344 23, ,97*** .0274 14, .64*** 
Process management ,17*** .1650 22, ,82*** .0306 16, , 91*** 
Product/service design .11* .1746 19, ,51*** .0096 5, .39* 
Supplier involvement • 14** .1920 18, ,22*** .0174 9, .92** 
Cont inuou s improvement • 04 .1933 15, , 72*** .0013 < .73 
Management x customer .08* .2010 14, ,40*** .0077 .37* 

Note. All variables were standardized prior to the regression. 
* p < .05 
** p < .01 
*** p < .001 

The first hypothesis posited that each component in a 

world-class quality system contributes to change in 

performance. The regression analyses presented in Tables 

14-16 support this hypothesis, however, the significance of 

some of the components changes depending upon the 

performance measure investigated. As previously stated, 

product/service design was not significant in the models 

where change in productivity or change in throughput time 

were the performance measures, however, it was significant 

when change in quality was the performance measure. 
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The second hypothesis posited that the integration of 

the components of world-class quality systems will moderate 

the relationship between the use of world-class quality 

systems and to change in performance. Although this is a 

cross-sectional study and causal inference cannot be made, 

the positive beta coefficients associated with the variables 

for each model suggests that as the level of world-class 

quality system component use increases a positive change in 

performance occurs. 

When an interaction term representing the cross-

product between management involvement and continuous 

improvement is integrated in the model the relationship is 

moderated. The interaction term moderates the relationship 

when either change in productivity or change in throughput 

time are investigated. The negative beta coefficient, for 

both performance measures, associated with the interaction 

term suggests that as the extent of management involvement 

or continuous improvement increases, the interaction term 

starts to reduce their impact. The opposite is true when 

the interaction term representing the cross-product between 

management involvement and customer involvement is 

integrated into a model investigating change in quality. In 
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this situation, the positive beta coefficient associated 

with the term suggests that as the extent of management 

involvement and/or customer involvement increases, the 

interaction term will cause the impact of the component on 

change in quality to increase. 

Overall, these findings provide support for both 

hypotheses tested in this study. The positive beta 

coefficients associated with all seven world-class quality 

components supports the first hypothesis, each component 

does contribute. When the interaction terms identified as 

being significant are added to the models, the interaction 

terms resulted in a modification of the suggested outcome. 

In the case of change in productivity and change in 

throughput time the impact of higher extent of component use 

was reduced; for change in quality the interaction term 

increased the impact of higher extent of use. These results 

associated with integrating the significant interaction 

terms in the model supports the second hypothesis, the set 

of integrated components moderates the relationship A 

complete discussion of these findings, along with 

limitations of the study, suggestions for future research, 
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implications for management, and theoretical implications 

are contained in chapter five. 

Analysis of Additional Data 

As an additional analysis I reexamined the seventeen 

items omitted from the study as a result of the original 

factor analysis. First, the seventeen items were factor 

analyzed. This analysis resulted in the identification of 

four factors. One factor contained the four items (Items 

10a, lOd, lOe, and lOf) previously identified as traditional 

practices used for quality management; however, examination 

of the scree plot revealed that a single factor emerged. 

This factor has an eigenvalue of 5.23; the remaining three 

factors had eigenvalues of 1.84, 1.28, and 1.12. 

The single factor consisted of five items: Extent to 

which quality data are available to managers (Item 6o); 

Extent to which quality data are available to employees 

(Item Hi); Clarity of work or process instruction given 

employees (Item 10j); Extent to which quality data, control 

charts, etc. are displayed at employee work stations (qlOk); 

and Extent to which quality data (cost of quality, defects, 

errors, scrap, etc.) are used as tools to manage quality 
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(qlOl). All of these items pertain to improving 

communication by making information available. Next, inter-

item analysis revealed that these five items constitute a 

factor that could represent communication. This factor had 

a Cronbach's alpha of .80. Further analysis revealed that 

the removal of any item reduced the alpha value. 

Finally, even though it was not the intent of this 

study to focus on testing Galbraith's (1977) model, the 

factor representing communication was regressed on the seven 

quality components. This analysis following the same 

procedure used for the previous regression models. 

This regression model resulted in a R2 of .28 (F = 

25.95, e <•001). The findings were similar to the findings 

of models discussed earlier in this chapter. Management 

involvement had the highest beta coefficient (3 = .30) and 

produced an R2 of .0924. In this model, all seven variables 

were significant and accounted for 28.4% of the variance. 

Similar to Galbraith's approaches, this regression model 

suggests that a positive relationship exists between the 

extent of usage of quality system components and increased 

information availability. 
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Summary 

The primary focus of this study was to determine if a 

relationship exists between the use of world-class quality 

system components and change in performance. The results of 

the data analysis for this study were presented in this 

chapter. The business unit characteristics showed that a 

cross-section of ISO 9000 business units were represented in 

the sample. The individual characteristics showed that 

respondents were experienced in the area of quality 

management. Factor analysis and additional item analysis 

revealed that the instrument used to gather data for this 

study improved on previous instruments. 

The findings show that each component contributes to 

change in performance and that integration of these 

components modifies the relationship. A result of this 

study was the identification of the statistically 

significant interaction terms, which were integrated into 

the world-class model. Finally, it was shown that a 

relationship exists between the use of world-class quality 

system components and increased information availability. 



CHAPTER V 

DISCUSSION OF RESULTS 

The final chapter contains a discussion of the results 

of the study. This discussion includes an explanation of 

the results, along with discussion pertaining to the 

limitations of the study, suggestions for future research, 

and implications for management. The first section in the 

chapter explains improvements that were made to previous 

instruments used to measure quality. Following this 

section, the discussion is organized around the seven 

components of world-class quality systems. 

Measurement Instrument Improvement 

In this study, efforts to improve on previous 

instruments used to measure quality systems were successful. 

With regard to the components of world-class quality 

systems, the reliability improved for five of the seven 

measures: supplier involvement, continuous improvement, 

customer involvement, product/service design, and employee 

179 
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involvement. These efforts also resulted in the development 

of an instrument to measure the extent of use of quality 

system components that consisted of fewer items than used in 

previous instruments. 

The reliability of the scale to measure management 

involvement did not change from the measure used by Saraph 

et al. (1989). This may be explained in two ways. First, 

the scale was measured with the same items used by Saraph et 

al. (1989), and second, the Cronbach's coefficient alpha 

value of .94 was already high. 

Cronbach's coefficient alpha for the measure to assess 

supplier involvement improved substantially. Based on the 

literature, it appears that greater emphasis is being placed 

on improved communication between the company and suppliers 

today than in late 1980s when the Saraph et al. (1989) 

instrument was developed. The improvement in the scale 

seems to be due to the inclusion of items to measure current 

industry practices. 

The reliability for the measure of the component for 

continuous improvement improved as a result of the removal 

of two items Saraph et al. (1989) used to assess training. 

Another possible explanation for the improvement is that 
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Saraph et al. (1989) referred to this factor as "Training," 

whereas, on the instrument for this study, the scale is 

referred to as continuous improvement. This change in 

terminology may have influenced respondents to more 

accurately respond to items with regard to the intended 

purpose of training in quality systems, which is to achieve 

continuous improvement. 

The greatest improvement in reliability came in the 

scale to measure customer involvement. This improvement is 

a result of items added to the scale Flynn et al. (1994) 

used to assess customer focus. Managers are rethinking 

their quality focus and including more emphasis on the 

customer. The items added to the measure for customer 

involvement may better reflect this trend than had been 

measured in previous instruments. 

A surprising finding in this study that relates to 

customer focus in organizations is the apparently low extent 

of use of Quality Function Deployment (QFD). Japanese 

companies use QFD to improve their processes, build 

competitive advantage, and translate their customer's wants 

into the company's product characteristics. Apparently, in 

U.S. companies this practice has not gained the attention it 
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has received in Japanese companies. Most respondents 

indicated the extent of use of this practice is low or very 

low. 

The measure for Product/service design in this study 

had a substantial gain in the alpha as compared to the 

Saraph et al. (1989) measure (.90 compared to .71). The 

measure consisted of five items and benefited from the 

removal of one item from the Saraph et al. (1989) measure. 

The scale to measure employee involvement also 

improved. This is the result of removing one item from the 

Saraph et al. (1989) instrument, "The effectiveness of 

supervisors in solving problems/issues," and adding another, 

the "Extent to which the company uses teams." Another point 

that may have generated the improvement is the renaming of 

the scale. Saraph et al. (1989) referred to this as 

"Employee Relations," when in fact the name "Employee 

Involvement" is more consistent with the objectives of 

quality systems. 

The final component to discuss is process management. 

Factor analysis resulted in findings similar to Saraph et 

al. (1989) that items originally intended to measure process 

management loaded on more than one factor. Nevertheless, 
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Saraph et al. (1989) left the items in their scale as a 

single factor and stated, "[Four items] consituted a 

separate factor ... [and] can be interpreted as a process 

control factor" (p. 824). These researchers failed to 

realize that these four items were not control factors, but 

were related to traditional approaches to quality 

management, not practices promoted in world-class quality 

systems. In this study, the removal of items that did not 

load highly on the single factor resulted in a lower 

Cronbach's alpha (a decrease from .76 to .75), but the 

removal resulted in retaining items to better measure world-

class quality systems. 

Another explanation for the instrument's improvement 

may be in the selection of the target population for the 

survey. Respondents to this survey were quality managers, 

and may have a better understanding and appreciation for 

their quality system than respondents in other surveys. 

Since ISO 9000 certification requires annual quality audits, 

these managers are also employed by companies involved in 

evaluating and improving their quality systems. The high 

percentage of respondents who are current members of the 

American Society for Quality Control, worked in the area of 
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quality, and held middle or top management positions may 

suggest these respondents have a more informed perspective 

of world-class quality systems. 

Discussion of the Findings 

Management Involvement 

Results from this study indicate that management's 

involvement with quality system improvement is an important 

component in world-class quality systems. The findings show 

that management involvement makes the highest contribution 

regardless of the performance measure tested. The value in 

relationship to other components provides support for the 

early quality guru's argument that management's commitment is 

important to quality system success. 

The importance of managers in quality systems may be a 

result of their ability to exert power and influence in 

effecting change. Several theorists argue that 

organizational effectiveness is contingent upon how well 

managers are able to adapt the structure and systems to 

achieve the desired results. Without management's vision 

and driving force quality systems may be less effective. 

Managers have the authority to establish a structure that 
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empowers employees to make decisions and that have an 

influence on the system. 

Employee Involvement 

Similar to the findings with regard to management's 

contribution, employee involvement was also significant for 

each performance measure investigated. Next to management 

involvement, employee involvement had the highest 

contribution. Several researchers argue for the importance 

of employees in quality systems. 

When we consider the importance that both management 

and employees have in the contribution to improved 

performance, we have to consider that one may not be 

effective without the other. Some authors have suggested 

that one of the main objectives of quality systems is the 

empowerment of employees and pushing decision making down in 

the organization. Yet, since this study has shown that both 

management and employees play an important role, possibly 

the situation could be described more accurately by 

suggesting that quality organizations are encouraging 

employee involvement while still retaining top-down 

management involvement. 
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Customer Involvement 

One of the surprising findings in this study was the 

importance of customer involvement. Customer involvement 

was important for change in productivity and change in 

quality, however, it was not important for change in 

throughput time. This finding is difficult to explain. One 

possible explanation might be that this study only focused 

on manufacturing companies. Responses from service 

companies may generate different results. This result was 

especially surprising when you consider that fact that 

productivity and throughput time are consider as one and the 

same. 

Process Management 

Similar to management involvement and employee 

involvement, process management also was important. It is 

interesting that process management contributes less than 

management involvement or employee involvement. One 

possible explanation for this might be that management and 

employees are responsible for the development and 

maintenance of the process. Another possible explanation 

may be that this study focused on manufacturing companies, 

service companies may focus differently on the process. 
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Product/Service Design 

One of the more surprising findings of this study is 

that product/service design did not play an important part 

for all performance measures investigated. When considering 

either change in productivity or change in throughput time, 

product/service design was not important. The effect of 

product/service design was only important with respect to 

change in quality. This finding was not anticipated, 

especially since the product/service design function in the 

business unit is one of the categories for ISO 9001 

certification. One explanation for this might be that once 

products are designed, companies focus more on the processes 

and people involved in quality systems. Another explanation 

might be that this component is influenced by new product 

development and the importance management places on 

developing new products. Companies may be focusing their 

design efforts more on quality than their ability to produce 

the product. 

To investigate the possibility that type of industry 

explained the differences in product/service design's 

importance, an additional analysis was conducted by SIC 

group. Two SIC groupings were selected for the additional 
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analysis. The two SIC groups with the most responses were 

selected: SIC 2800, chemicals and allied products (N = 74), 

and SIC 3600, electronics and other electrical equipment (N 

= 97) . These are good groups for comparison because 

electronics companies in the SIC 3 600 group are in a 

business environment considered unstable and associated with 

high uncertainty, whereas chemical companies in the SIC 2800 

group are in an environment considered stable and associated 

with low to moderate uncertainty (Daft, 1995). 

Following the regression procedures discussed earlier, 

separate regression models were calculated for each SIC 

group and each performance measure. The results show that 

product/service design was significant for SIC 3600 

companies, but only for throughput time. This suggests that 

type of industry may have an effect on the significance of 

the components. 

Further analysis of these regression models provides 

stronger evidence to suggest that industry type influences 

the importance of quality components. For example, the 

findings show that differences occur when investigating 

change in quality. The model for SIC 3600 companies shows 

that all components, except product/service design are 
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significant (R2 = .35, F = 6.83, e <.001). For SIC 2800 

companies the regression model shows that only employee 

involvement was significant (R2 = .28, F = 3.68, E <-01). 

Supplier Involvement 

The findings provide empirical support for the 

importance of suppliers in quality systems. Supplier 

involvement was important for each of the three performance 

measures investigated. Since, the contribution appears to 

be similar to process management, it appears that once 

management and employees have become involved they should 

focus on the next important components, which appear to be 

both process management and supplier involvement. Supplier 

involvement appears to contribute slightly more than process 

management when considering productivity or throughput time. 

The differences are slight and suggest that both components 

are important to world-class quality systems. 

Continuous Improvement 

Continuous improvement was only important when change 

in productivity and change in throughput time were 

investigated; it was not important with change in quality. 

An answer explaining this finding might be found in the 
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analysis conducted to investigate product/service design. 

Continuous improvement was not important for improved 

quality performance for SIC 2800 companies, however, 

continuous improvement was important for SIC 3600 companies. 

This might suggest that continuous improvement plays an 

important role in innovative industries. Another 

explanation might be the influence on the electronics 

industry caused by Japanese electronics firms' emphasis on 

continuous improvement. 

Continuous improvement in Japanese firms occurred after 

extensive system refinement (Imai, 1986; Monden, 1983; Ohno, 

1982), and is most effective in the system when all 

components are integrated and a high extent of 

implementation exists. Perhaps continuous improvement 

begins to evolve as management passes down more and more 

decision making to employees, and the other components 

become more effective in the quality system. 

Interaction Effect 

Analysis showed the interaction between management 

involvement and continuous improvement was significant in 

the world-class model. For change in quality, the 
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interaction term had little effect on the change in R2; the 

change was slightly higher for productivity and throughput 

time. The interaction terms in the models for change in 

productivity and change in throughput time have a negative 

beta coefficient. These negative beta coefficients suggest 

that as the extent of management involvement or continuous 

improvement increases, the effect of the higher extent of 

use is reduced. For change in quality, the beta coefficient 

associated with the interaction term is positive. The 

positive beta coefficient associated with the interaction of 

management involvement and customer involvement suggests 

that as the extent of management involvement increases or 

the extent of customer involvement increases, their effect 

is increased. 

Models, which included all quality system components 

and significant interaction terms, were developed to 

investigate the integration of components which represents 

the world-class quality system. Comparison of models 

representing the world-class quality systems with models 

without the interaction terms included revealed that in all 

cases models where the interaction terms were included 

explained more of the variance. 
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Limitations of the Study 

Some caution should be considered when interpreting the 

results of this study. First, one of the most important 

methodological limitation of this study is that its cross-

sectional design precludes statements about causal 

relationships between a high extent of world-class quality 

system component use and change in performance. Clearly, a 

correlation was shown to exist between the use of world-

class quality system components and change in performance, 

however, there are many additional possible predictors of 

change in performance. 

Second, a limitation of the study is the use of self-

reporting as a means to gather the data. All variables were 

based upon self-report data from quality managers in ISO 

9000 certified business units. Although these managers are 

the company's correspondent regarding their quality systems, 

it is possible that systematic bias in the responses exists. 

Respondents provided information pertaining to the extent of 

use of the quality practices and their perceptions of change 

in performance. There was variation on the outcome 

measures, however, and some respondents reported negative 

results which suggests the respondents were not completely 



193 

biased. Though extra care was taken to ensure construct 

validity by pilot testing the measures and assessing 

internal reliability, research could benefit from the use of 

more objective data. Also, since primarily perceptual 

measures were used to measure the theoretical constructs it 

was difficult to test for the representativeness of the 

business units studied or for nonresponse bias. 

Another possible limitation is the focus on the 

business unit's quality correspondent. Responses were 

received from a single respondent who represented the 

business unit. Even though respondents had quantifiable 

information upon which to make their judgements, other 

managers at different levels or from different functional 

areas in the business unit may have a different perspective 

on the impact of their quality systems on performance. 

There also may be additional limitations to the 

generalizability of the findings due to the type of 

organization studied. First, this study only examined the 

relationship between quality system component use and 

changes in performance in ISO 9000 certified business units. 

Although a person could argue that all organizations have 

some level of quality system in place, ISO 9000 companies 
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may be more likely to adopt advanced quality systems and 

focus more attention on their systems since they are 

subjected to an annual quality system audit. Second, this 

study only examined manufacturing companies. Since 

manufacturing companies and service companies may place a 

different emphasis on various quality system components, a 

question as to whether the findings can be generalized to 

service companies remains unanswered. 

It is also unknown, without further research, whether 

the findings from this study are generalizable to business 

units in industries with more or less stable environments or 

industries where one component may be more important than 

another. Nonetheless, there is no a priori evidence 

supported by quality system research to suggest the findings 

in this study would not be generalizable. 

Suggestions for Future Research 

Future researchers testing world-class quality systems 

should consider using longitudinal designs to capture any 

lagged effects between implementation improvements and 

improved performance. The findings in this study suggest 

that effective integration of world-class quality system 
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components contribute to improved performance. Because the 

data in this study are cross-sectional, tests for causality 

are not possible. Nonetheless, on a priori basis, the 

results of this study are encouraging for future 

longitudinal studies designed to specifically examine causal 

linkages. A longitudinal design would help quality 

theorists examine the importance of proper component 

integration. 

Longitudinal studies would also allow researchers to 

examine the impact that length of time since implementation 

started has on system effectiveness. For example, in-depth 

cases analyses comparing preimplementation performance with 

postimplementation performance would provide valuable 

information pertaining to quality system effectiveness and 

quality component implementation sequences. Data gathered 

in this manner could provide needed information that would 

help identify which components should be targeted first, and 

which components should be integrated into the system at 

later dates. 

Research using longitudinal designs should also be 

conducted to examine in more detail how the various 

components are linked, and identify optimal integrated 
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design patterns. Longitudinal designs should be used to 

answer questions pertaining to integration patterns that may 

exist, and examine patterns that explain the best 

integrative design in various situations. Several questions 

pertaining to integration issues remain unanswered. For 

example, what is the best design for the effective 

integration of world-class quality system components in an 

innovative environment? Which components should be 

implemented in the initial stages of quality system 

improvement? Longitudinal designs would be a first step 

toward answering these and other questions regarding the 

effective implementation of world-class quality systems, and 

help further establish causal relationships. 

Several components of quality systems have been 

researched in isolation, however, future research should 

investigate the system effectiveness. Adding more 

performance measures may not be a solution to the problem of 

developing a better understanding of world-class quality 

systems effectiveness; developing more effective measures to 

evaluate performance might be the solution. 

Research should be conducted to identify better 

measures to evaluate the overall effectiveness of world-
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class quality systems. More effective measures should 

include items that measure internal and external linkages. 

For example, this study has identified the potential 

importance of information. The findings suggest that 

linkages between components internal to the organization 

(e.g., management involvement and customer involvement) may 

be linked to components relating to external factors (e.g., 

supplier involvement and customer involvement). Measures of 

information flow or the capacity to provide information that 

facilitate these linkages may be a missing component in 

attempts to evaluate overall world-class quality system 

effectiveness. A more refined measure of information flow 

then the one used in this study is needed to test the 

relationship between information flow and system 

effectiveness. 

In addition to developing better measures, future 

research should also include both archival and self-report 

data. This study relied exclusively on self-report 

measures. Although, the reliability and validity tests 

carried out and reported in this study provide sufficient 

confidence in those measures, future research using 

objective data should be used to confirm the results. 
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Future research should include responses from both 

internal and external sources. Gathering information from 

various hierarchical levels in the organization, different 

functional departments, and customers and suppliers could 

provide valuable insight into the complexities associated 

with component integration. Researchers should examine data 

gathered in this manner to investigate linkages that support 

lateral information flow and integration across departments. 

Future research should investigate the more detailed 

aspects of world-class quality system component integration 

in conjunction with an organization's configuration and 

business environment. Research should examine differences 

that may exist in component integration patterns both within 

industries and between industries. Various industries have 

been identified as being associated with different levels of 

uncertainty and complexity (Daft, 1995). Investigation into 

these patterns should include consideration of industry 

complexities, such as uncertainty, innovation, and growth. 

Implications for Management 

From the standpoint of the management of quality, this 

study is useful not only for managers of quality but also 
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top management. Top management must be cognizant of the 

people-oriented components in their quality systems, because 

these components make an important contribution to improved 

performance; management, employees, suppliers, and customers 

are all important in world-class quality systems. 

All levels of management must be proactive in their 

efforts to remain involved in their quality system 

development, and it is important that they push decision 

making to lower levels. This study has empirically shown 

that both management involvement and employees involvement 

are important components in improving quality systems. 

Managers and employees should become facilitators for 

integrating quality practices and components to effectively 

develop a synergistic system. 

Since the value of each component's contribution to 

improved performance is different, it is important for 

managers to maintain focus on the effective integration of 

the system's components. The findings suggest that it is 

important for quality system managers to fine-tune the 

integration pattern as a way of increasing their ability to 

improve performance, however, only increasing the extent of 

management's involvement may not be the key to world-class 
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quality system success. The study provides evidence that 

increasing the extent of management involvement to extremes 

may not be as beneficial as increasing the extent of 

involvement in other areas. For example, it appears that 

regardless of the extent of management involvement if 

customer involvement is low, performance does not improve 

substantially. 

Overall, the findings suggest that although each 

component contributes, the best possible improvement may 

occur as a result of effective integration. This implies 

that managers should maintain a focus on all components and 

develop an integration pattern that best meets the needs of 

their organization in its competitive environment. The 

emphasis on quality that has emerged in the U.S. may not be 

the key factor leading to improved company performance; the 

key factor to achieving improved quality performance may be 

management's ability to effectively integrate the world-

class quality system components. 

Theoretical Implications 

The analysis presented in this study advances the 

understanding of world-class quality systems by suggesting 
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that each component contributes differently and their 

integration is important. Previous research on the 

management of quality has not investigated the integrative 

effects of the system's components. By providing a single 

integrated model of a world-class quality system this study 

not only draws together the efforts of previous research, 

but also highlights the importance of the component's 

interactions which provide opportunities for future 

theoretical work. 

This study provides empirical support that a linkage 

exists between Galbraith's (1977) information processing 

model and world-class quality systems. The findings suggest 

that Galbraith's model is correct. World-class quality 

systems appear to have developed organizational 

configurations consistent with approaches Galbraith 

suggested organizations use when faced with increased 

uncertainty. To better understand world-class quality 

systems, researchers may have to go back to Galbraith's 

original model and conduct further research investigating 

the tie between the use of these approaches and quality 

systems. 



202 

This study found that each world-class quality system 

component contributes to improved performance, and their 

integration yields synergies that leads to further 

improvement. Unfortunately, world-class quality systems do 

not start in isolation. Since they do not start in 

isolation, and one component of world-class quality systems 

is continuous improvement, an inference can be made that 

integration patterns of the world-class quality components 

may change. Also, two components identified as important 

contributors to improved performance relate to the external 

environment: supplier involvement and customer involvement. 

This suggests that future empirical studies are needed to 

investigate the most effective world-class quality system 

designs, taking into account the important internal and 

external environmental complexities. 

Responses to this study's survey show that each quality 

system component is used in the business units surveyed, and 

the extent of their use differs. This has important 

theoretical implications because this shows that, although 

each component is important, other factors exist that 

influence their extent of use. Research is needed to 
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determine if these influences result in different world-

class quality system design configurations. 

Several studies have investigated the importance of an 

appropriate fit between an organization's configuration and 

its environment (Delery & Doty, 1996), however, studies have 

not examined the best configurations for world-class quality 

system designs. Galbraith (1977) implies that design 

configurations change when organizations are faced with 

changing uncertainty, and Mintzberg (1993) says there are a 

limited number of configurations that organizations will 

adopt to achieve the best organizational fit. This study 

into world-class quality systems suggests that two "fits" 

are important: (1) the fit among the components of a world-

class quality system, and (2) the fit between the internal 

and external environments, because a world-class quality 

system represents a linkage between them. 

The findings suggest the task ahead for quality 

theorists is to develop a better understanding of the 

optimal fit among the components of a world-class quality 

system. The identification that supplier involvement and 

customer involvement are important components suggests that 

theorists should examine the linkages between world-class 
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quality systems and their external environment. These tasks 

may be the primary challenges facing,quality system 

researchers. 

Clearly, the findings in this study lead to the 

importance of future research into the integration of 

components. Analysis of the findings revealed that when 

variables representing the interactions are included in the 

world-class quality system models, a higher percentage of 

the variance is explained. This suggests that quality 

systems research that fails to include investigations into 

possible interaction may be incomplete. Quality systems 

researchers need to have a better understanding of how and 

why the interaction terms impact on performance. 

The findings suggest that previous methods used to 

evaluate quality system effectiveness may not be complete. 

Traditional approaches to measuring quality system 

effectiveness looked at items in isolation, such issues as 

cost of rework, number of warranty claims, or number of 

defects. Schonberger (1996) argues that for world-class 

manufacturing companies non-financial measures are the 

better predictors of future performance. He suggests that 

customer satisfaction and competitive position are good 



205 

measures of system performance. The findings suggest the 

missing link to accurately measuring improved performance 

may be a measure for the capacity to process information. 

Finally, the world-class system model developed for 

this study was presented as a foundation for future research 

into world-class quality systems. The identification that 

each world-class quality system component appears to 

contribute differently to overall system performance and the 

knowledge that important interaction effects may exist has 

important implications for future world-class quality system 

model development. Future models should be developed that 

reflect the interrelationships among the components and take 

into consideration both the internal and external 

environment. An improved world-class quality system model 

would benefit scholars who wanted to explore quality systems 

and its linkages. 

Summary 

This study has provided empirical evidence for scholars 

who are theorizing about the effects of world-class quality 

systems. Specifically, this study identified and 

synthesized previous research to identify components of 
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world-class quality systems, and developed a world-class 

quality system model. The findings of this study suggest 

that each component contributes to improved performance, but 

each at a different rate. 

An exciting finding in this study is the identification 

of significant interaction effects that, when added to the 

world-class model, moderate performance. As the study 

progressed, the potential importance of effective 

integration of all significant components in a world-class 

quality system emerged. 

This study provides a foundation for explaining the 

relationships between the integration of world-class quality 

system components, linkages to the external environment, and 

improved performance. The findings suggest that future 

scholars who wish to explore the relationships among the 

components of quality systems should take into account the 

internal and external linkages. 

Research should not simply look at specific components 

of world-class quality systems but should examine their 

interactions and integrative effectiveness. The results of 

this study provide an important step toward the development 

of an integrated model of world-class quality systems. 
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Information provided in this study can be used to provide a 

theoretical framework for expanded investigations into the 

theoretical development of a theory for the management of 

world-class quality systems. 
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March 18, 1996 

«Contact» 
«Title» 
«Company» 
«Address» 
«City», «State» «Zip» 

Dear: «Contact», 

I am conducting research, funded by the American Society for Quality Control, to collect 
information that will help identify which quality components contribute most to changes 
in performance. Your company was selected from a random sample of ISO 9000 
companies located throughout the United States. For the results to truly represent quality 
systems, it is essential that you complete and return the enclosed questionnaire. 

The questionnaire was designed by organizational researchers specifically to collect the 
information needed for this study and to minimize the amount of time to complete it. The 
responses generally consist of circled items and a few short responses. The questionnaire 
should take about 20 minutes of your time. I have enclosed a stamped, self-addressed 
return envelope for your convenience and to expedite the process. 

You may be assured of complete confidentiality. The questionnaire has an identification 
number for mailing purposes only. This lets me check your name off the mailing list 
when you return your questionnaire. Your name will never be placed on the 
questionnaire. Neither participants nor companies will be identified in the summary of 
results. If you wish to receive a summary of the results, include your business card with 
the returned questionnaire or include a separate note requesting a copy. Please do not 
put your name or company name on the questionnaire itself. 

This project has been reviewed and approved by the University of North Texas 
Committee for the Protection of Human Subjects (817) 565-3940. 

Please return the questionnaire within the next two weeks so that I can complete this 
phase of the study. Thank you for your cooperation. 

Sincerely, 

Roger Berry 
Project Coordinator 
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POSTCARD REMINDER 

March, 1996 

Just a reminder ... 
One week ago, you received a questionnaire seeking information pertaining to 

quality systems. The questionnaire is a vital part of a research study funded by the 
American Society for Quality Control (ASQC). 

If you have already completed and returned it to us please accept our sincere 
thanks. If not, please do so today. Because it has been sent to only a small, but 
representative sample of ISO 9000 firms it is extremely important that yours also be 
included in the study if the results are to accurately represent quality systems. 

If by some chance you did not receive the questionnaire, or it got misplaced, 
please call me, collect (714 -898-4587) or E-mail (Berry.R.703489@ASQCnet.org) 
and I will get another one in the mail to you today. 

I truly need and appreciate your participation in this survey. 

Thank You! 

Roger Beny 
Research Coordinator 

mailto:Berry.R.703489@ASQCnet.org
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April 15, 1996 

«Contact» 
«Title» 
«Company» 
«Address» 
«City», «State» «Zip» 

Dear: «Contact», 

About four weeks ago, I wrote seeking information about quality systems in ISO 9000 
companies. IF YOU HAVE RETURNED THE COMPLETED QUESTIONNAIRE 
FROM THE PREVIOUS MAILING, THANK YOU FOR YOUR HELP AND PLEASE 
DISREGARD THIS LETTER. If you have not yet returned a complete questionnaire, 
please use this opportunity to do so. In the event your questionnaire was misplaced, a 
replacement is enclosed along with a stamped, self-addressed envelope. 

The study was undertaken to determine which components of quality systems contribute 
most to changes in performance. The results should extend the present knowledge of 
quality systems and provide organizations with valuable information for improving their 
quality systems. 

I am writing to you again because of the significance your questionnaire has to the 
success of this study. For the results to truly reflect quality systems, it is imperative that 
quality professionals from ISO 9000 companies return the enclosed questionnaire. 

Thank you for your help. 

Sincerely, 

Roger Berry 
Project Coordinator 
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QUESTIONNAIRE FOR THE STUDY OF QUALITY SYSTEM COMPONENTS 

Please answer the following questions as they pertain to YOUR business unit: 

1. What is your unit's ISO 9000 certification? 

1. 9001 2. 9002 3. 9003 4. None 5. Other 

2. Please indicate the percentage of your business unit's sales that is generated from manufacturing 
and service respectively (should add up to 100%). 

1. Manufacturing % 

2. Service % 

3. Business unit characteristic (check one) 1. Unionized 2. Nonunion 3. Both 

4. Number of employees in the business unit (check one) 
1. 0-99 
2. 100-249 
3. 250-499 
4. 500-999 
5. Over 1,000 

5. Business unit's annual dollar sales 
1. Under 5 million 
2. 5 to <10 million 
3. 10 to <20 million 
4. 20 to 50 million 
5. Over 50 million 

sales (check one) 

We start off with a series of questions on YOUR perceptions of how the quality issue is practiced in 
your company. There are no right or wrong answers and we are interested in YOUR judgements on 
that issue, as it applies to your business unit. Circle one response for each item. 

6. MANAGEMENT INVOLVEMENT in quality issues 

a, Extent to which the top business unit executive (responsible for 
: profit and loss) assumes responsibility for quality performance, 

b. Acceptance of responsibility for quality by major department heads 
within the business unit. 

p. Degree to which the business unit top management (top executive 
• and major department heads) is evaluated for quality performance. 

d. Extent to which the business unit top management supports 
long-term quality improvement process. 

e. Degree of participation by major department heads in 
: the quality improvement process. 

Very 

Low 

f. Extent to which the business unit top management has 
objectives for quality performance. 

g. Specificity of quality goals within the business unit. 

Low Mod 

2 

2 

3 

3 

Very 

High High 

4 

4 
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h. Comprehensiveness of the goal-setting process for quality 
within the business unit. 1 2 3 4 5 

I. Extent to which quality goals and policy are understood within 
the unit. " " • t 2 3 4 5 

j. Importance attached to quality by the business unit top 

management In relation to cost and schedule objectives. 1 2 3 4 5 

k. Amount of review of quality issues in top management meetings. 1 2 3 4 5 

I. Degree to which the business unit top management considers 

quality improvement as a way to increase profits. 1 2 3 4 5 

m. Degree of comprehensiveness of the quality plan within the 
business unit. . i z . 3 ' 4 5 

n. Extent that communication exists between management 
and subordinates. 1 2 3 4 5 

0. Extent to which quality data are available to managers. 1 2 3 4 5 

7. CONTINUOUS IMPROVEMENT efforts for quality improvement Very Very 

Low Low Mod High High 

a. Specific work-skills training {technical and vocational! given 
: : to hourly employees throughout the business unit. 1 2 3 4 5 

b. Quality-related training given to hourly employees throughout 

the business unit. 1 2 3 4 5 

c. Quality-related training given to managers and supervisors 

throughout the business unit. ' 1 2 3 4 5 
d. Training in the "total quality concept* (i.e., philosophy of 

company-wide responsibility for quality) throughout the business unitl 2 3 4 5 

e. Training in the basic statistical techniques (such as histograms 
and control charts) in the business unit. 1 2 3 4 5 

f. Training in advanced statistical techniques (such as design of 
experiments and regression analysis) in the business unit. 1 2 3 4 5 

g. Commitment of the business unit top management to 

employee training. : 1 2 3 4 5 

h. Availability of resources for employee training in the business unit. 1 2 3 4 5 

I. Extent to which the business unit uses benchmarking techniques. 1 2 3 4 5 

8. PRODUCT/SERVICE DESIGN Very Very 

Low Low Mod High High 
ai. Thoroughness of new product/service design reviews before 

the product/service is produced and marketed. 1 2 3 4 5 

b. Coordination among affected departments in the product/service 
development process. 1 2 3 4 5 
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c. Quality of the new process/Service emphasized in relation to 
; Cost or schedule objectives, 3 ' 4 : ' ,:-5' 

d. Clarity of product/service specification and procedures. 1 2 3 4 5 

• Extent to which implementation/producibility is considered in 
: the product/service design process. T [>:-• 2 . . . 

; . 3 ' 4 : 5 

f. Quality emphasis by sales, customer service, marketing, and 
PR personnel. 1 2 3 4 5 

Extent to which cross-functional teams are used 
(e.g., concurrent engineering); : • 2 ' ; 3 4 5 

9. SUPPLIER INVOLVEMENT in the quality process Very 
Low Low Mod Hiah 

Very 
Hiah 

•;ai Extent to which suppliers are selected based on quality rather than 
•price or schedule. •-'••'2:. . "• 3 ; :: 4 5 

b. fhorougliness of the supplier rating system. 1 2 3 4 5 

c. Reliance on reasonably few dependable suppliers. 1 2 3 4 5 

d. Amount of education provided suppliers. 1 2 3 4 5 

e. Technical assistance provided to suppliers. 1; 2 3 4 5 

f. involvement of the supplier in the product development process. 1 2 3 4 5 

g. Extent to which longer term relationships are offered to suppliers. 1 2 3 4 _ 5 

H; Clarity of specifications to suppliers. 1 2 3 4 5 

:lv Level bf comrhuriication flow existing between suppliers and 
^jhe-'dompany. "• ' • y r . . 2 .. • 3 4 S 

j- Extent to which quality data are available to managers and suppliers. 1 2 3 4 5 

10. PROCESS MANAGEMENT Very 
Low Low Mod Hiah 

Very 
High 

Use of acceptance sampling to accept/reject lots of works. 1 2 3 4 5 

b. Amount of preventative equipment maintenance. 1 2 3 4 5 

c, Extent to which inspection, review, or checking of work is automated. 2 3 • 4 5 

d. Amount of incoming inspection, review, or checking. 1 2 3 4 5 

e; Amount of in-process inspection, review, or checking. 1 2 3 4 5 

f. Amount of final inspection, review, or checking. 1 2 3 4 5 

Stability of production schedule/work distribution. 1 2 3 4 5 

h. Degree of automation of the process. 1 2 3 4 5 

j . Extent to which process design is "fool-proof" and minimizes the 
chances of employee errors. : 1 2 3 4 s 

j. Clarity of work or process instructions given employees. 1 2 3 4 5 



k. Extent to which quality data, control charts, etc. are displayed at 

employee work stations. 

I. Extent to which quality data {cost of quality, defects, errors, scrap, etc.) 
are used as tools to manage quality. 

11. EMPLOYEE INVOLVEMENT in the quality process 

a. Extent to which quality circle or employee involvement 
programs are implemented in the business unit. 

b. Effectiveness of quality circle or employee involvement 
programs in the business unit. 

c. Extent to which employees are held responsible for error-free output. 

d. Amount of feedback provided to employees on their quality performance. 1 

e. Degree of participation in quality decisions by hourly/nonsupervisory 
employees. 

f. Extent to which employees are recognized for superior quality 
performance. 

g. Effectiveness of supervisors in solving problems/issues. 

h. Extent to which the company uses teams. 

1. Extent to which quality data are available to employees. 

12. CUSTOMER INVOLVEMENT in the quality process 

a. Extent to which the business unit is in close contact with customers. 

b. Extent to which customers are encouraged to visit company facilities. 

c. Amount of feedback customers give the business unit on quality. 

d. Extent that data gathered from customers are analyzed. 

e. Extent the business unit uses Quality Function Deployment (QFD). 

f. Level of communication between business unit employees 
and customers. 

g. Extent to which quality data are available to customers. 

h. Extent to which customers are involved in product or sen/ice design. 

2 1 8 

1 : ' -3"' '}-4:- 5 

1 2 3 4 5 

Very 
Low Low Mod Hiah 

Very 
Hiqh 

1 • 2 - : 3 4 

1 2 3 4 5 

• 1 •;;3::'; 4 ; ; . ; 5 

. 1 2 3 4 5 

1 2 3 : 4 '• . 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 „ - 4 . . 

Very 
Low Low Mod High 

Very 
Hiah 

V 2 3 4 5 

1 2 3 4 5 

1 2 3 4 S 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 

1 2 3 4 5 
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13. IMPLEMENTATION STATUS OF EACH QUALITY COMPONENT IN YOUR BUSINESS UNIT 
Please circle the appropriate responses for these questions using the following scale: 

0-1 = Implementation started within the last year. 
1-3 s Implementation started over 1 year ago, but less than 3. 

3 -5 = Implementation started over 3 years ago, but less than 5. 
5+ = Implementation started 5 or more years ago. 
Nl = Not been implemented. COMPONENT IMPLEMENTATION STATUS 

0-1 1-3 3-5 5+ Nl 

a. Management's commitment to a focus on quality. - ,1- 2 3 4 0 
b. An emphasis placed on employee involvement. 1 •" 2 • • 3 4 0 
c. Increased supplier involvement. 2 I- 3 • :;4;', 0 
d. Involving all departments in the product/service design process. 1 2 3 4 0 
e: Use of quality techniques to manage the process. 

' 2 : \ : 
; 3 4 0 

f. A focus on continuous improvement throughout the business unit. 1 " 2 3 4 0 
g. An emphasis placed on the importance of the customer. 1 2 . • •" 3 . 4 0 

14. AMOUNT OF CHANGE IN THE FOLLOWING PERFORMANCE MEASURES IN YOUR BUSINESS 
UNIT ATTRIBUTABLE TO YOUR QUALITY SYSTEM. Please place an X on each of the scale lines 
below that best indicates the percentage of change attributed to your quality system. 

CHANGE ATTRIBUTABLE TO YOUR QUALITY SYSTEM 

No 
Better Change Worse 

100+% 75% 50% 25% 0 25% 50% 75% 100+% 

a. Throughput time | 1 

b. Productivity ^ | ;— — —~| 

c. Product or service quality | 1 

If you calculate cost of quality, please answer questions 15. 

15. a. What is your current cost of quality as a percentage of sales? % 

b. How often do you report cost of quality? 

1. monthly 2. quarterly 3. annually 4. not calculated 

16. How many years of experience in the quality profession do you have? years 

17. How many years have you been with the present organization? years 

18. Which of the following best represents your current position within the organization? (Check one) 
1. Production worker 4. Middle management 
2. Staff 5. Top Management 
3. Line supervision 

19. What is your current area of work? (check one) 
1. Engineering 5. Quality 
2. Finance 6. Marketing 
3. Manufacturing 7. Materials/Management 

4. Personnel 8. Other 
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20. Please indicate the highest level of education you have completed: 
1. Some high school 
2. High school graduate 
3. Some college 
4. Bachelors degree in 

.5. Masters degree (e.g., M.A., M.S., M.B.A.) 

.6. Doctorate (e.g., Ph.D., D.B.A.) 

21. To which of the following associations do you currently belong? (Check all that apply) 

1.ASQC 2. APICS 3.AME 4. Other: 

In the event the return envelope is misplaced, the mailing address is: 

Roger Berry, P.O. Box 8001, Denton, TX 76203. 

Thank you for participating in this survey. 

= End = 
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