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ABSTRACT

AN EMPIRICAL STUDY OF THE RELATIONSHIP BETWEEN QUALITY
PRACTICES AND BUSINESS PERFORMANCE EXCELLENCE

IN CENTRAL CANADA

Kevin Laframboise
John Molson School of Business, Concordia University

September, 2001

Overall excellence of business performance can be defined and measured through various
factors. In an attempt to operationalise measurement of performance excellence, a
stratified sample of 280 firms in the Canadian provinces of Ontario and Quebec is
studied. Using the structural equation modeling methodology, this study empirically
demonstrates that business performance may be measured by 24 variables grouped into
seven correlated factors labelled as financial performance, product quality effectiveness,
process quality, the role of customer, of employee, of supplier, and stakeholder
behaviour. It is also shown that these 7 factors can be grouped further, to form a higher

order factor, which may be labelled as business performance excellence.

In order to identify variables that can affect performance excellence, two sets of variables
are considered. First, the effect of different levels of quality initiatives on business
performance is studied. Among the several quality initiatives investigated are the national
quality award programs, the six-sigma program, and ISO 9000 certification program.

Moreover, the effect of using these quality initiatives in combination is studied. Second,

iii



the relationship between firm characteristics and performance excellence is evaluated.

The study reveals that, regarding quality initiatives, only ISO 9000 certification
combined with initiatives of the highest level such as a national quality awards program
assessment has a highly significant affect on perceived performance excellence. Also, the
assessment reveals that a firm’s location, industry sector, organization size, or whether

the firm is private or publicly listed are not significant factors for perceived overall

performance excellence.

The upshot of this research is a holistic scorecard for the measurement of business
performance excellence. Furthermore, this work offers continuing positive support for the

future of total quality management.
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. introduction

“What I have in mind is the movement toward Total Quality Management. [

think that today there is a full consensus that this is the thing to do. It’s not an

overnight fashion; it's something serious and very much needed. But look how

difficult it is to introduce it into companies. The results come so painfully slow,

and in many companies this movement has already stagnated into, let’s face it.

simply lip service” (Goldratt 1992) !
During the last three decades Canadian firms have implemented various quality
management practices. Because the practices were applied primarily to the manufacturing
sector, most of the focus has been based on the product quality and a concern for waste
reduction and the prevention of defects. Traditionally, assuring quality has occurred via a
process of final inspection as opposed to systematic error prevention and quality was

applied at the operational level.

However, within the infrastructure of successful firms, quality practices have evolved to
also include a need for (i) top management commitment to quality, (ii) higher employee
involvement, (iii) quality suppliers, and (iv) a focus on continuous quality improvement
throughout the organization — all embraced within a perspective of increased customer
focus and satisfaction (Ahire, Landeros et al. 1995). More specifically, the latter focus

has become the primary goal in the evolution of the quality movement.

! Alex in conversation with Jonah



This evolution towards quality management is congruent with the change in business
vision over the past 25 years—from a focus on production to a more integrated focus on
operations (Miller and Amold 1998), of which quality management has become a
significant component (Hayes 1998). Yet, quality problems still abound (Evans and
Lindsay 2002). This thesis highlights examples of how both the prescriptive and
conceptual literature on one hand and the empirical and practitioner literature on the other

have explored quality criteria and concerns in a search for competitive advantage.

The implementation of quality management initiatives is one of the several strategic plans
that firms adopt to combat competitive pressures. The debate about quality initiatives
centres on the supposed potential benefits of adopting a quality initiative, which have
been endorsed in the literature and by many consulting firms. Many business firms have
experienced a significant change in their operations because international competition has
affected their markets. Consequently, it is necessary that quality management initiatives

be examined anew when markets and operations become global (Kim and Chang 1995).

Quality issues have generated a tremendous amount of interest in many sectors of the
economy and continue to affect senior management agendas in nearly all organizations.
Yet, Garten (2000) suggests that although quality has slipped from the front pages,
corporate America is deluding itself into thinking that quality is less a problem than it
was. Notwithstanding this and also Foster's (1998) cautionary note regarding
complacency, high performing firms continuously improve their organizational
capabilities and outrun their competition by increasing value to their stakeholders —

customers, employees, and shareholders (Blazey 1997).
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Two common practices at improving the organization are the ISO 9000 certification

program and/or the adoption of some program loosely grouped under the total quality

management (TQM) umbrella. As one response to the need to add value, there have been

over 343,600 certificates in the ISO 9000 awarded worldwide (ISO 9000 survey-9). In

fact according to the most recent statistics available (ISO 2001), there has been a steady

growth in the number of certificates awarded since the beginning in 1993. The tables

below show the last nine-year growth pattern (see Table 1) and the countries with the

greatest number of certificates (see Table 2). While the first column in Table 2 indicates

the countries with between 1000 and 5000 certificates, the ISO 900 survey reveals that

there are approximately 132 countries with fewer than 1000 certificates.

Table 1 Total number of ISO Certifications Worldwide

.~ S N ‘ , l_ -j . 7. : . ; ~. '9512 'W12 .. ’97.‘2 - “‘2 :‘.‘:-f: 'JT '_-‘;;:"'- x _.:
Total 46,571 | 70,384 | 95,117 | 127,349 | 162,701 | 223,299 | 271,847
Growth 18,755 | 23,793 | 24,753 | 32,232 | 35,352 | 60,698 | 48,548 | 71,796
Countries | 48 60 75 88 96 113 126 141 150

Table 2 Milestones for Number of ISO Certificates Awarded per Country (1999)

Argentina Brazil Canada China Australia Germany UK
Greece India Japan France Italy USA

Mexico Korea

Poland

Portugal

UAE




While this impressive growth of ISO 9000 certification implies that awareness exists for
the need for quality planning and management, there exists nevertheless a deficiency in
ISO research regarding quality improvement and economic gains (Puay, Tan et al. 1998).
Although anecdotal reports indicate that there have been benefits that have accrued to
ISO certified firms, with the exception of empirical studies such as Anderson, Daly and
Johnson (1995), there is little empirical testing that ISO is beneficial, particularly in
Canada. Furthermore, studies in the UK and Australia regarding ISO implementation

have shown mixed results (Carlsson and Carlsson 1996; Terziovski, Samson et al. 1997).

Similarly, and surprising as it may seem, there are only a small number of empirically
based attempts to provide a framework for TQM measurement (Ahire, Landeros et al.
1995). These include Saraph et al (1989); Benson et al (1991); Dean and Bowen (1994);
Flynn et al (1994); Black and Porter (1996); and Easton and Jarrell (1998). Additionally,

there is a dearth of empirical studies that examine business performance as a consequence

of quality initiatives.

Ahire, Landeros, and Golhar (1995) indicate that quality management research has been
unbalanced, tilted heavily toward concept development and prescriptive writing. They
opine that quality efforts need to be assessed in an ongoing manner, and that the elements

of critical measures of performance should be identified and operationalised.

Accordingly, this thesis presents an instrument to gauge business performance. The
instrument may be used to measure the success of instituting such quality management
programs, whether in service or in manufacturing industries. The need to measure quality

initiative implementation is of paramount importance. Quality whether in product or



process will not improve unless organizations measure performance (Reichheld and

Sasser 1990).

Most studies of organizational performance are done either on the manufacturing sector
or on the services sector, but not both. That is, the definition and measurement of
performance in manufacturing industries may be quite different from the definition and
measurement of performance in service industries. Although early measures of
performance were applied to the manufacturing sector; nevertheless, for service activities
several indicators are possible (Boyett and Conn 1988; Edgett and Snow 1996), e.g.,

measuring performance, by tracking indicators of customer satisfaction or product

performance, among others.

Performance measurements for office or service personnel create certain problems not
present in manufacturing. Several reasons may be raised: e.g., for some, there is a less-
obvious tangible or countable product, there may be resistance to measurement by such
personnel, there may be fear of untoward results, and finally, the true nature of the
function as a dynamic activity may be unclear. The results from such studies may not be
useful for between-sector comparison if the methodology is not carefully implemented to

handle this. This study is an attempt to provide such a cross sectors comparison using a

carefully configured methodology.

[n addition to sector influence, there might also be an issue with firm size. As Hendricks
and Singhal (1997) point out, a quality award might be issued to a business unit of a large
firm wherein financial performance measures is based on the entire firm and not the

particular unit. Perhaps smaller firms would be affected differently. In this study, since



data will be collected from firms of varying size, analysis may reveal differences in how
performance is defined and measured along with differences regarding the relationship

between size and quality practices that organizations implement.

Furthermore, this research might determine the degree of difference in perceived benefits
for ISO certified firms that also have another quality management system in place

compared to firms that did not already have a quality program.

Consequently, in order to prepare a backdrop for an empirical study, in the next section, a
connection to existing theory is made. A review of some of the literature is undertaken,
including literature that is (i) relevant to the evaluation of quality management; (ii)
relevant to organizational performance measurement; and, (iii) relevant to various quality
practices. Subsequently, this thesis will connect the theory of performance to several
hypotheses within a framework of empirical research, will describe the methodology used
to carry out the research, and will describe the issues that analysis uncovered. Finally

concluding remarks will expose both the strengths and contributions of the proposed

research.

Thus, chapter 2 contains the literature review of the theoretical origins of quality
assurance, quality control, quality management as well as quality management
measurement. Chapter 3 presents the research objectives, the background for measuring
selected constructs of performance and some background on the effect of implementing
quality initiatives. Chapter 4 describes the design of this research, chapter 5 the
methodology, and chapter 6 contains the results of the research and an analysis of these

results. The analysis includes the results of structural equation modeling and the



influence that various quality initiatives have on the model. Chapter 7 contains some
discussion and chapter 8 the conclusion to this thesis. The references are found in chapter

9 and the different appendices are in chapter 10.

First then, consider the literature.



Il. Literature Review of Quality Management Theory

This section identifies the literature that forms the basis for the theoretical framework of
the study. The review begins with the theoretical origins of the quality trail, followed by a
review of the literature that reports on studies on quality and measured outcomes, be they

on quality itself or on performance.

A. Theoretical Origins

It may be argued that conscientious individuals, throughout history have endlessly
pursued the quest for better quality. For example, consider the master painters, or those
who would produce magnificent sculptures, and the musicians from the Middle Ages on.
Consider the builders of the ancient and robust castles and churches, or the craftsmen

(trained through a period of apprenticeship) of the eighteenth and nineteenth centuries.

Prior to the industrial revolution, quality was in the hands of the individual.

The industrial revolution brought change to the notion of practiced quality. Assembly-
line procedures separated the quality of the output from the worker. Pride of
craftsmanship was no longer the pursuit. In 1886, Robert Towns stated, “The matter of
shop management is of equal importance with that of engineering”, and so began an
interest of the management movement (Dilworth 2000). Consequently, for the past
century of business management, particularly in the manufacturing sector, a renewed

quest for quality output has steadily evolved to the current comprehensive level of quality

management.

Today, that generators of services or goods should attempt to produce a defect-free



product is a given. Quality is no longer the “order-winner” that it once was, but simply a
minimum expectancy—the “order-qualifier” in Hill’s (1994) terminology. Consequently,

many quality practices have come to the fore.

Included among the many quality initiatives are popular and well-known practices such
as statistical process control (SPC), continuous quality improvement (CQI),
benchmarking, Kaizen, just-in-time (JIT) practices, ISO 9000 certification, and total
quality management (TQM). Additionally, during the past decade, several countries (e.g.,
Canada, USA, Australia) or groups of nations (e.g., Europe) have begun to offer quality
awards to recognize the best-performing firms in terms of quality practices. The
objectives of these awards are business excellence and competitive advantage. An

examination of these practices is essential and serves as a backdrop for intensive study.

Using a Venn diagram, see Figure 1, to graphically represent the quality evolution
(revolution), this section of the thesis classifies the different quality practices into four
categories. These four categories are (i) Quality Assurance (QA); (ii) Quality Control

(QC); (iii) Quality Management (QM), and, (iv) Total Quality Management (TQM).

Figure 1 Quality Management Evolution




Total quality management in its full essence (the full explosion to the largest circle in the
above diagram) is by its own definition an unattainable goal. However, the path to a
never-ending quest for business excellence is strewn with quality efforts. Firms would
certainly not attempt each and every one of these practices; nor has anyone established
that there exists an ideal pattern or sequence that must be followed when firms adopt
particular practices. More than likely, organizations strategically adopt quality practices
that they estimate would be necessary for their own business and situation. Adoption of
practices may sometimes occur separately in isolation, but more often than not, probably
occur somewhat concurrently. The various approaches will be briefly explained below,

according to the categories in the diagram above (see Figure 1).

1. Defining Quality

There is no one definition of “quality” because the notion has evolved and over time
consultants, academics and practioners have explained it from their own perspective.
Several ideas reflect what one might mean by quality, including perfection, consistency,
elimination of waste, speed of delivery, compliance with policies and procedures,
providing a good, reliable product, doing it right the first time, delighting or pleasing
customers, total customer service and satisfaction (Evans and Lindsay 1999; Tamimi and
Sebastianelli 1996). Comprehensive reviews of the concept and definition of quality have

been provided by Garvin (1984), Smith (1993), Reeves and Bednar (1994) and Seawright
and Young (1996).

2. Quality Assurance

Quality assurance is the primary notion of quality going back through the history of
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production through all the ages. It is the quality mindset that suggests that society be
provided with a product, whether a good or a service, that is of appropriate quality. There
have been several steps along this path towards improving the output of production.
Included are early practices that formed what is known as scientific management growing
into management science; tools and techniques to clarify or present different elements of

an exercise for greater and improved output; and recent attempts for standardization.

First, examine the origins of management science.

a) Scientific Management

Following the industrial revolution, the scientific methods of Frederick W. Taylor (Baker
1911; Taylor 1911) were the first to attempt to maximize the efficiency of the worker in
the atmosphere of mass production. Taylor’s approach would “shift the management of
industry from the old military basis to an educational and cooperative basis. Scientifically
regarded, there is no employment that is not skilled, no employment to which brains will

not add a vast amount of improvement” (Baker 1911).

Although recognized as the Father of Scientific Management, Taylor had important
company in the pioneering efforts for this field. Frank and Lillian Gilbreth also developed
a “best way” to perform activities. Their principles of motion study made a significant
contribution. Likewise, the Gantt chart for work scheduling and appreciating work

progress against an established plan as developed by Henry Gantt was an important

contribution.

Subsequently, the field of scientific management was advanced first during the 1920s and

30s through the work on econometrics of Nobel Prize winners Ian Tinbergen and Ragnar
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Frisch. Their contributions “expanded the theoretical and empirical applications of
statistics in business and economics, increasing the relevancy of statistical techniques to

management science” (Zahedi 1998).

A by-product of wars is the advancement of scientific methods as a consequence of
attempts of a winning strategy. Another period of advancement in the foundations of
quality occurred during World War II. Quantitative techniques were advanced through
the contributions of Leonid Kantorovich (linear programming) and George Dantzig and
Russell Ackoff (optimization models). Their contributions lead to greater role for

statistics in decision-making and operations research or management science (Zahedi

1998).

Next, consider the contribution of tools and techniques.

b) Quality Tools and Techniques

There exist a number of techniques or tools that are commonly associated with quality

practices (Evans and Lindsay 1999). These techniques include

1. Deming’s Plan-Do-Study-Act cycle: This technique is a continuing (and never-
ending) circle of design and feedback for improved redesign. Theoretically perfection

becomes the ultimate potential output for customer satisfaction.

o

Brainstorming: This method of idea generation has many positive aspects including a
greater number of potential ideas for improvement decisions, greater sense of

collaboration and acceptance by participants to name only two.

3. Affinity diagram: This tool helps users to associate any number of ideas into coherent
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thought patterns for better understanding and decision.

Pareto chart: This technique allows root causes of problems to be prioritized in terms

of relative influence, thus allowing the more serious solutions for improvement to be

tackled first.

Interrelationship digraphs: This tool allows users to comprehend and visualize the

relationship that one aspect of a solution has on another. Accordingly, solutions may

not be attempted without realizing consequences.

Tree diagram: This tool, like the affinity chart groups ideas into logical groups. The

difference lies in the fact the groups are structured to different levels.

Matrix diagram: This technique allows for two-way visualization of the components

of an issue.

Quality Function Deployment (QFD): This tool is used to suggest optimal strategies
for action having cross-referenced customer wishes-with the firm’s ability to meet

these wishes within an evaluation of the strategic advantages through opponent and

market evaluation.

Cause-and-effect diagram (Fishbone): This frequently used tool depicts the major
root-causes behind a particular output (usually, but not limited to, a problem). It

allows the users to visualize what causes need to be considered to affect or modify the

output.

10. Simulation: This tool is used to find optimal solutions for processes that are long,

expensive or dangerous.
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Utilization of these techniques or tools provides the organization with a greater awareness
of their operations and needs. This increase in knowledge facilitates better decision-

making and improves quality output. Next, consider the recent focus on standardization.

¢) International Organization for Standards: ISO 9000

Among the many quality initiatives, the ISO 9000 certification program has increasingly
become very popular. The ISO 9000 program is today probably the most widely used and
internationally accepted quality management tool (Carisson and Carlsson 1996; Withers
and Ebrahimpour 1996; Askey and Malcolm 1997). The ISO 9000 series of standards
was developed by the International Organization for Standardization in order to help
companies define what a quality system should do (Russel 1993). Elmuti (1996) offers

that ISO 9000 is one way for any kind of firm of any size to custom fit itself to gain

advantage over competitors.

The purpose of ISO standards is typically to obtain consistent levels of performance, to
leverage a competitive advantage in the market place (Parrish 1995), and, to provide a
means of contributing to global quality system conformity (Withers and Ebrahimpour
1996). Tummala and Tang (1996) argue that the standards are minimum requirements for
an effective quality system to ensure that the product or service consistently meets
customer requirements, the foundation stone according to Porter & Tanner (1996).

Accordingly, it is essential to appraise the viability of these issues.

The need that suppliers meet certain standards has been an element of quality assurance
for some time. It is safe to assume that most business contracts in the past had some

conditions that the client considered essential. However, “formal standards” systems
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came about particularly through defence contracts with suppliers, e.g., the US
Department of Defence’s MIL-Q-9858A Quality Program Requirements issued in 1959
(Uzumeri 1997). The automotive industry, too, had its supplier certification programs,

e.g., the Ford Motor Company introduced the Q! Preferred Quality Award in 1981
(Uzumeri 1997).

The list of specific-industry based standards is long, but suffice it to say that the
International Organization for Standardization finally, in 1987, published what has
become the most popular and comprehensive standards certification program. A company

can achieve a great deal if there is real commitment to ISO 9000 and what it can do.

By purchasing from registered companies, customers will be assured that the processes
producing the products meet strict international quality requirements. Companies seeking
registration will be compelled to get control of their quality systems and improve them
(Huyink and Westover 1993). However a cautionary note is raised in Jackson (1996) with
the indication that going into ISO 9000 purely because your customer tells you to can
prove very costly. ISO certification is not simply a quality mark to satisfy customers. It
represents cultural change in the prevailing system of management. Prevailing
management practices draw from outdated quality systems based largely on inspection

whereas ISO 9000 defines a system resting on a consistent quality control process

(Elmuti 1996).

The standards provide improvement opportunities through reviewing past performance.
Porter and Tanner (1996) also suggest that the main steps in applying the ISO standard

are similar to Deming's plan-do-study-act cycle. The steps are: (i) justify and write down
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what is done, (ii) do what is written, (iii) record and analyze what was done through
system audits and reviews, and, (iv) revise what will be done through corrective and
preventive action. Admittedly, the last point was not a structured part of the process with
the 1994 version, but is structured into the 2000 version of ISO. This cyclical

improvement process is the basis not only of ISO, but TQM or a program of continuous

quality improvement (CQI) as well.

However, ISO does not stand alone as a "standards" tool. Other tools exist and the
existence of such other tools may cause business firms to question the relative merits of
each. Quality assurance provides the basis (a confidence level) for a somewhat defect-
free product; an objective whereby the appropriate quality characteristics of a product are
identified and the means of controlling for these characteristics are established. Several
control techniques have been used, initially in manufacturing but increasingly in services

as well. These control techniques make up the substance of the second circle of the Venn

diagram.

3. Quality Control

There are different practices that might be included under the label “quality control”.
Among these are statistical-quality-control in general, and specific examples of SQC, i.e.,

control-charts, process-capability, cost-of-quality and Taguchi-methods. Each is

examined below.

a) Statistical Quality Control

Statistical-quality-control is the quality approach that Shewhart, Dodge, Edwards, and
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others, including Deming, recognized as they developed techniques to improve quality
(Evans and Lindsay 1996). Among the techniques is the analysis of data based on
acceptance sampling, for instance, the use of statistics, "to assure the recipient that all is
well, e.g., the product is fit for use; the process is behaving normally; the procedures are

being followed or to provide the recipient with an early warning when all is not well"

(Juran and Gryna 1980).

In his landmark text, Juran (1979) reveals that a scientific approach to problem solving
can be applied such that, in a step by step fashion, a problem is (i) acknowledged, (ii)
specifically determined, and, (iii) diagnosed (which includes hypothesizing possible
causes and testing these until a solution is found). Then remedies are determined and
implemented. In organizations, improvement can be achieved through such a systematic
approach to a problem. For example, one such problem may be variation. Variation is an
expected occurrence in every process but occasionally variation becomes a problem,
either because the range is too wide or because a special cause allows the situation to be
considered out of control. Hence, use of a technique such as SQC helps identify where

solutions may be found to a problem such as process variation.

That quality is related to manufacturing has existed in for decades. However, through the
contributions of many, (Armistead 1990; Heskett 1990; Gummesson 1991; Waldman,
Motahari et al. 1993; Collier 1994; Kettinger and Lee 1994; Roth and Jackson 1995;
Harvey 1998), quality, today, is definitely considered to be likewise related to the service
industry. Accordingly, service functions should also be controlled using SQC. For

example Gardner (1994) describes how SQC might be used in banking services.
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To facilitate statistical quality control (SQC), several charting tools have been suggested,
including: Pareto analysis, Ishikawa or fish-bone diagrams, flow charts, run charts,
histograms, correlation charts, and control charts (Juran 1979; Bohn 1984; Farnum 1994;

Kenett 1994; Wheeler 1994). The latter charts are considered next, in greater detail.

b) Control Charts

For several decades, contracting business partners in manufacturing have required that
the supplying firm demonstrate to the customer that the manufacturing process is in
control. Specifically this refers to an examination of variability in the process such that
variance within accepted limits is noted as being in control and acceptable (process
capability being an associated issue is discussed later) and variance beyond the limits (or

according to an unacceptable pattern) is noted as being out of control.

[n an attempt to control variation, the need is to continuously improve the system through
statistical process control (SPC). Solving problems in production may be detected using
SPC (Shewhart 1939). This technique advanced by Juran and Deming, among others,

grew out of the quality assurance notion.

By maintaining control, the variation in a system will be held in check and problems may
be prevented, problems like defect or unscheduled system shutdown, or missed delivery
time because a vital piece of equipment fails, and the like. For example, the ISO 9000
standard mandates that equipment be maintained so it is reliable when needed. By so
doing, a firm is attempting to assure that variability is maintained at a minimal level.

Thus, maintaining control of variation is seen as part of quality of the manufacturing

process.
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The use of control charts dates to the 1920s when Walter Shewhart and his disciples,
particularly W. Edwards Deming and Joseph Juran, created control charts within a
framework of overall statistical process control (SPC). Shewhart himself had been
influenced by Sir Ronald Fisher who, in the early 1900s, contributed to modern statistics

by his work in test statistics and discriminant analysis (Zahedi 1998).

The use of control charts, formally known as statistical process control (SPC), is a very
common measure for improving the quality of a product/process. The use of SPC allows
for the identification of special causes of variation and subsequently the corrective action
that appropriately reduces the variation. The result is that the mean and the variance of a

process become stable over time, and thus, quality is considered improved.

Control charts are the single most important tool of quality management.
Notwithstanding its usefulness and popularity, Deming warned that to overly react to
variance in a process could be as disastrous as not reacting in cases where the process
was out of control. Evans (1999: 649) also indicates that although SPC is “quite effective
for companies in the early stages of quality efforts” it is “ineffective for quality levels

approaching six-sigma.” Once the process is in control, it is then possible to examine

process capability.

¢) Process Capability

“Process capability or performance needs to be matched with the product and process
requirements and consumer expectations. This process capability needs to be determined,

and monitored statistically, over time”, (Reid 2001:67).

Process capability is an index determined by dividing the difference between the
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upper and lower tolerance levels for a process by six times the standard deviation of the
process, i.e., C;=(UTL-LTL)/66. The tolerance levels are determined by firm’s self
claimed ability to meet specifications or through a contract with the customer. Ability to
meet specifications might be more stringent by establishing ability at the upper level of
specification (upper specification minus process mean divided by three standard
deviations, i.e., Cp,=(UTL-n)/30) or at the lower level of specification (process mean

minus lower specification divided by three standard deviations, i.e., Coi=(u-LTL)/30).

Although firms may strive to maintain quality control of their processes to demonstrate a
quality output, it is far more important in the eyes of the customer that the process is
capable of producing according to specification. Specifications are normally contractual,
either as a specific agreement between supplier and customer in a formal contract that
specifies acceptable limits for variation or by tacit agreement between the parties that

arises from the public pronouncement of the supplier (promotion, advertising, etc.).

Accordingly firms may gain competitive advantage by being able to openly state that
they have a very high measure of capability. This would be given as a Cp value, the
commonly used minimum value measure of capability which reflects the worst-case

scenario, i.e., Cpe=minimum (C,,,Cp).

When a firm is aware of its process capability it is better able to predict its ability to meet
specifications, predict what resources are required for production, and predict where

improvement, given the right resources, may be made.

By focusing on capability, that is, through a reduction of variability, firms are able to

improve the quality of their product. Most companies are functioning at minimum or
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below minimum capabilities, i.e., 2-3 sigma levels (Velocci Jr. 1998). As an example,
AlliedSignal Aerospace President and CEO Joseph Leonard suggests most of the

aerospace industry is functioning at this level (Velocci Jr. 1998).

Sprouting from such dire levels of performance, the notion of six-sigma quality emerged.
This approach will be examined later under the umbrella of programs of excellence.

Next, however, is the role that examining quality costs plays in improving quality.

d) Cost of Quality

“Traditional accounting does not identify the high costs of ineffectiveness and
inefficiency” (Harris 1998). To get a handle on this it is necessary to realize the cost of
quality. The cost of quality has two components, the cost of implementing “good quality”
and the costs incurred by the presence of “bad quality”. The good quality costs are those
that include prevention and appraisal; while the bad quality costs are those that include
internal and external failure. Evans (1999) and Garvin (1986) divide these costs

categories into several business processes (see Table 3).

It is interesting to note that although Evans (1999) has “appraisal costs” as a good quality
grouping, he introduces a nuance of conflict. He, like Deming (1986), would
coincidentally suggest that inspection should be minimized. Others, for example DeFoe

(2001), would prefer to classify appraisal costs as a cost of “poor quality”.
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Table 3 Quality Costs

Prevention Costs Appraisal Costs Internal Failure Costs External Failure Costs
Quality planning costs Test & inspection costs Scrap & rework costs Costs due to customer
New product review Instrument maintenance Costs of corrective action complaints & retums
Quality control costs costs Downgrading costs & yield | Product recall costs &
Information Systems Costs | Process measurement & losses warranty claims
Training and general control costs Process failure costs Product liability costs
management costs Evaluation of storage costs | Downtime Allowances for
Documentation & Disposition costs downgraded products
reporting costs

Feigenbaum (2001: 27) contends, *“Quantifying the cost of quality, including failure
costs, is the key to profitability and sales growth.” He, along with several others (Crosby
1979; Garvin 1986; Harris 1998) suggests that the cost of quality failures (three quarters

of which are external failures) can run as high as 15-20% of a firm's sales revenue.

At all times, but particularly in times of severe competition or economic downturn,
maintaining control over the costs of quality, strategically investing in “good quality”
areas and subsequently benefiting from a reduction in “bad quality” consequences
becomes an interesting option. It is necessary to appreciate the value to understanding the
cost of quality. Feigenbaum (2001: 27) also offers, “Quality cost means the cost of
delivering complete customer satisfaction through accounting for quality in a way that

links quality and business improvement.”

e) Design for Quality

Genichi Tagucci does not accept the notion of “zero defects” as suggested by Crosby
because he suggests that quality should be designed into a manufactured product as
opposed to attempting to produce the product without defect. He argues that as long as a

product is poorly designed it will have quality problems regardless of worker attempts to

~
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produce without error (Heinzlmeir 1991). The mathematical procedure known as the
Taguchi Loss Function suggests that loss increases quadratically as variation moves away
from the targeted value (Taguchi and Clausing 1983). Thus, quality-perfect designed

procedures would diminish the need for testing for defect.

Wilkins Jr., (2000) indicates that robust engineering was developed by Taguchi as a way
to rapidly optimize the performance of processes and products while reducing costs in
research and development and in advanced engineering areas. The concept requires
engineers to concentrate on design function. He also suggests that if engineers identify

the ideal function for a particular design, they must then focus on what consumers want.

Robust design can also be facilitated using the “House of Quality”. The “House of
Quality”, also known as “Quality Function Deployment” (QFD), is a structured method
for strategically deciding on the components of a product after having matched customer
desires with the firm’s ability to meet these desires, strategically keeping in mind the
strengths of the competition. “A basic element in the implementation of a quality function
deployment (QFD) project is combining customers' preferences to create an optimum

product design” (Lowe and Ridgway 2000).

4. Quality Management

The designation “Quality Management” is not the same as the designation “Total Quality

Management”. This thesis suggests a nuance of difference exists because of the word

“Total”. This nuance will be explained later.

In the present section, the third circle of the Venn diagram (see Figure 1), suggests that

the label “Quality Management” contains specific practices. These include the human
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behaviour influence, the use of quality circles, the continuous improvement approach, the

use of benchmarking, the Just-in-Time approach, and, the zero-defect mentality. Consider

first the human behaviour influence.

a) Human Behaviour Movement

This movement initiated with several experiments at the Hawthome (Chicago) Works of
the Western Electric Company from 1924-1933. In the words of Homans (1941: 241),

“perhaps no single research study has had a greater impact on management theory and

practice.”

The experiments included a study of lighting and its relationship to productivity. The
results were ambiguous but productivity increased. The analysis indicated that increased
productivity was a result of increased attention the workers received from top
management. “The attention fostered group pride and was reinforced by supervisors’
favourable treatment” (Zahedi 1998: 448.”). The mental attitude of the employee is
directly related to improved output (Homans 1941). This analysis is based on a number of

variables that explain why the productivity of the participants in the study was higher

than those employees not in the study (Homans 1941):

l. The girls had fun. They were allowed to converse on the job. Birthdays were

recognized.

~

They felt less anxiety because there was an absence of supervisory control.

3. They socialized more with each other outside work hours and, accordingly, social

development of the group became a factor.
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4. The group developed leadership and common purpose.

As a consequence of this movement, the role of the employee as an important ingredient
in the quality movement is linked to this behavioural management thrust. Today, in

increasing frequency, business recognizes the importance of this asset.

Next, the role of employees in quality circles is examined.

b) Quality circles

Harvard’s Richard Walton, claiming that employee involvement should be the heart of a
national competitive strategy, states, “To have world-class quality and costs and the
ability to assimilate new technology, we must have the world’s best ability to develop

human capabilities™ (Hoerr 1989). Quality circles provide this opportunity.

Quality circles are defined as small groups of usually eight to ten employees, generally
from the same work area and who, as willing participants, regularly meet (usually once a
week during work hours) to identify, analyze, and solve problems related to their work
area (Griffin 1988). The quality circle not only involves employees in their jobs but it
also threatens their old ways of working, giving to management at the same time, a

powerful tool to improve productivity but at the possible cost of undermining a

manager’s control (Hoerr 1989).

The quality circle initiative is an outgrowth of union demands of the 1970’s for worker
participation in problem solving. Ironically, according to Hoerr (1989), the movement has
evolved to also threaten the existence of unions since workers now have gained a voice in

shop operations, taking away some managerial duties at the same time.
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One problem with quality circles is the honeymoon effect. Griffin (1988) empirically
demonstrates that benefits from quality circles last for about two years after which the
effect declines. Thus, Griffin suggests that quality circles might be considered as an
organic short-term strategy for enhancing organizational effectiveness. Nevertheless, the

use of quality circles enables a firm to think “continuous improvement.”

¢) Continuous Improvement, Kaizen, JIT

Continuous improvement (also known as continuous quality improvement — CQI) is a
quality approach that has become fairly popular over the past decade or so. The concept
of CQI is built on the premise, that since work output is the result of interrelated steps
and activities, (that) in order to reduce the variability and improve the reliability of the

process of work, it is necessary to offer continuous attention to each of the interrelated

steps (Tenner and DeToro 1992).

Perhaps it would be more accurate to describe CQI as a quality philosophy. This nuance
in terminology is suggested because, although a firm might decide to begin a continuous
improvement effort, the need to continuously improve is an underlying principle of the
quality movement. Firms have adopted this approach for improving the entire

organization or for improving part of it (e.g., a department or specific business unit).

The Japanese word “Kaizen” literally translate as “continuous improvement”. Kaizen is
an improvement philosophy that seeks to change any aspect of the business in small,
gradual, and frequent improvements over the long haul. Cheser (1994) suggests that

Kaizen offers a means by which workers can find better ways to do their jobs.
According to Imai (1986), a number of tools and techniques fall under the
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umbrella of Kaizen which he claims work together well for the Japanese because they are
process-oriented as opposed to the United States concentration on results. He contends
that Kaizen is accordingly a foundation for all activities, a primary process for the
ongoing improvement of the lives of all individuals. At the heart of Kaizen is the desire

to eliminate waste through a detailed study of workers’ motion (Imai 1986).

One technique that complements the CQI approach is what is known as “Just-in-time”
(JIT). The JIT approach is operationalized by the use of KANBAN or pull method of
production. The point of JIT is that the matterial required for the next step in a production
process is available and defect free when it is required. In other words, JIT leads to a

reduction in waste. Evans and Lindsay (1999) indicate that JIT is fundamental to Kaizen

and continuous improvement.

d) Benchmarking

Benchmarking is a process whereby a firm postures itself against another firm with the
intention to benefit from the comparison. It is generally aimed outside the walls of the
organization, at the marketplace and the competition (Altany 1990). Evans and Lindsay
(1999) define it as the search for best practices in any company, in any industry,
anywhere in the world. According to Pulat (1994) benchmarking is a
reengineering/continuous improvement technique that was only recently brought into the
limelight mainly by the Baldrige Award. It aims to find and adapt best practices to
improve processes for better, faster, cheaper products and services which lead to overall

organizational improvement (Edgett and Snow 1996; Cavanagh and Williams 1997).

As such, benchmarking efforts should be tied to the firm’s strategic goals and objectives.
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Among the five benefits of benchmarking suggested by Camp (1989), these two are
related directly to quality initiatives: (i) benchmarking is beneficial for establishing goals
based on a concerted view of external conditions, and (ii) benchmarking increases
awareness of the best practices in the industry. Finally, Guimaraes (1994) demonstrates
that benchmarking is necessary for growth and survival in a competitive environment and

is an important part of continuous improvement.

e) Zero-defect initiatives

For Crosby (1979), quality is achieved by not having to re-do things that weren't done
right the first time. Crosby's performance standard is "zero-defects" which translates as
no variation from specification (Heinzimeir 1991). Waste reduction that is embedded as a

goal into quality practices such as the ISO series can ultimately lead to the achievement

of zero-defect levels.

The push for zero-defect may be viewed as the ultimate end when controlling for
variation. There are various approaches that might be considered as practices to identify

and totally eliminate waste in addition to those mentioned earlier, i.e., Kaizen or the [SO

certification series of standards.

Other quality initiatives that help organizations approach waste elimination and zero-
defect operations are business process reengineering (BPR), a six-sigma program, and
integrated-management process tools. These process improvement practices can lead to
dramatic improvement results, seeking stretch goals or performance breakthroughs. As

such, they involve a holistic approach to improving quality and are the matter of the next

section.
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5. Total Quality Management

As stated earlier, this thesis distinguishes QM from TQM. The early practices of the
quality management movement were initiatives that were designed to focus on product
quality or to change (improve) the processes continuously but gradually. The initiatives
include all those discussed above, in quality assurance (QA) and quality control (QC), as
well as the examples in the QM sections. The fourth circle in the Venn diagram (see

Figure 1) however covers a broader scope in quality initiatives.

Total quality management is a revolutionary approach and integrative management
philosophy for effective management (Ahire, Landeros et al. 1995). The TQM practices
are holistic, integrated initiatives and it may take three to five years to implement an
effective TQM program (Hendricks and Singhal 2001). These TQM practices involve the
entire firm and are major strategic designs in pursuit of overall excellence. They include
business process reengineering, six-sigma efforts, and an effort to comply with integrated

criteria of the different national quality award programs. Consider first the reengineering

of the process of doing business.

a) Business Process Reengineering

A business can be improved gradually (i.e., CQI / Kaizen) or it can be improved
dramatically by reengineering the business process. The difference between the two
approaches is the status or degree of the need for change. CQI can be accomplished
gradually over a period of time, in ways that may be economical and non-threatening. It
may be, however, that the old procedures are being cemented over along with certain

inefficiencies. This is Hammer’s (1990) “paving the cow-path analogy”. On the other
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hand, it may be the survival of the firm or fierce competition that is driving the need for
rapid and drastic change. In order for this to come about, several enablers are required.
Since BPR calls for broad reorganization, such change would require an integrated
examination of the firm’s processes, establishing dramatic change to one or many
processes. One would expect that dramatic changes in one process would carry over into

related processes. Thus, BPR should be viewed as holistic change for business

improvement.

In a case study, it was shown that the combined effect of a set of enablers into an
integrated model permitted a national police force to drastically restructure its operations
(Laframboise 1995). From this study of three firms (i.e., a national police firm, an
aeronautics firm, and a clothing manufacturer), it was suggested that because of the
various enablers, several benefits might occur to the firms as a result of the BPR effort.
The study demonstrated that information technology is the primary enabler of a BPR
effort (the independent variable in the model), and four complementary enablers
(moderating variables) are required: (i) strategy, (ii) a human resource complement, (iii)
leadership issues (Waldman, Lituchy et al. 1998), and, (iv) organizational issues. The
study confirms that several benefits accrue from process reengineering. A firm could
expect (i) increased customer satisfaction, (ii) better quality products and services, (iii)
lower costs, (iv) shorter lead times to get the product (good or service) to market, )

increased market share, (vi) new product development, (vii) improved employee

satisfaction, and (viii) improved efficiency.

Several firms have successfully reengineered their operations (Davenport 1993), thus

making BPR an important process-based technique for improving the quality path of the
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firms. BPR might also serve as method to allow firms to adopt a six-sigma approach to

their process.

b) Six-sigma

Six-sigma is both a statistical tool and a philosophy of quality. A six-sigma approach can
be used as a comparative instrument to measure the quality of a product across processes
or industries (Evans and Lindsay 1999). It allows products or services to be compared on
a common basts (Fontenot, Behara et al. 1994). This common metric allows firms to
measure process capability and improvement efforts therein. It may be used to measure
production processes, internal or external customer satisfaction, or to benchmark against
best-in-class performance of competitors. It may be considered both a quality approach as
well as a quality performance measure. Among the many companies that have adopted a

six-sigma process, the Motorola Company is the most known.

Regarding the name, the Greek letter “G”, is used in statistics as a name for variation, an
indication of how much any business process deviates from its production target. At
Motorola and other firms that have adopted this quality approach, six-sigma denotes a
defect rate, expressed in the number of defects per opportunity for defect, (i.e., 3.4
defects per million opportunities). It is a universal methodology that encompasses all

operations whether manufacturing or non-manufacturing, for both products and services

(Buetow 1996).

In the six-sigma program, a higher number of sigma denotes a more stringent result.
Thus, as sigma increases, reliability improves, the need for inspection diminishes, work

in progress declines, costs go down, cycle time goes up, and customer satisfaction goes
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up. Harry (1998) states further, that there is a direct correlation between the number of
defects, wasted operating costs, and customer satisfaction. As an example of improving
satisfaction, at Motorola, there is the attempt to actively seek and listen to the customer’s
voice in order to best define defect (Buetow 1996). Several firms are adopting this six-
sigma mentality in order to perfect their production of goods or services. Moreover,
knowing where the problems lie can also significantly help to perfect a process. New,

integrated-management tools, the subject of the next section, are facilitating this.

¢) Integrated decision tools- improvement enabling tools

The attempt to totally eliminate process variation has recently influenced the
development of integrated process management technologies. That is, firms are
identifying opportunities to eliminate waste by maintaining an integrated view of their
different processes. The result would be an improved decision process and consequently
improved performance. Among these developments are such practices as the balanced
scorecard (Kaplan and Norton 1992) and the use of technology software that identify a

collective view of the effect of change or improvement in process.

(i) Integrated Software

Recently, through the advances in information technology and sophisticated software, a
number of products have hit the business market that are meant to help enhance decision
making for optimal performance and competitive advantage. The significant difference
from previous technologies is that these recent technologies are considered

comprehensive, integrative managerial support systems, which are today possible
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because of advances in hardware technology.

Examples of such enterprise software packages include SAP, Baan, PeopleSoft, Cognos,
and Oracle. These packages are proposed as fully integrated families of business
management-software. That is, they are purported to be management tools that (i)
improve business decisions and coordination through increased knowledge, (ii) extend
supply chain support beyond the boundaries of an organization, and (iii) provide

operational flexibility that businesses require in order to be leaders in their marketplace.

(ii) Balanced Scorecard

Integrated tools help provide what Kaplan and Norton (1992) support with their
contribution about a balanced scorecard which they claim answers managers’ need for a
balanced presentation of both financial and operational measures. The scorecard calls for
measures that are selected against different far-reaching criteria to help align an

organization and monitor progress in strategy implementation (Lingle and Nygreen

2001).

That is, Kaplan and Norton’s scorecard technology “complements the financial measures
with operational measures on customer satisfaction, internal processes, and the
organization’s innovation and improvement activities” (Kaplan and Norton 1992:71).
According to these authors, the scorecard helps guard against sub-optimization by
allowing managers to see whether improvements in one area are achieved at the expense

of another area by making a query of the information system if an unexpected signal pops

up for an area.

These technologies, either as integrated software or as scorecard approaches, provide the
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organization with a knowledge-foundation and cooperative thinking that facilitates the
decision process. Not only does the right hand know what the left hand is thinking, but
also, both act in concert. All parts of the system focus on achieving the same result

(Lingle and Nygreen 2001).

In summary, these approaches are designed to have the greatest impact on customer
satisfaction, i.e., reducing cycle time, improving quality, employee skills and
productivity. As stated by Kaplan and Norton (1992), “a well designed financial control
system can actually enhance rather than inhibit an organization’s total quality

management program.” The next section examines the most comprehensive quality

approaches available to organizations.

d) Business Excellence Measurement Models

Business excellence measurement models include, for example, the Canada Awards for
Excellence (CAE), the Baldrige Award in the U.S., the Deming Prize in Japan, the
European Quality Award, the UK Quality Award, the Mexican Quality Award, and other
national or international quality awards, or regional awards like “Qualimétre” in Quebec.
In addition to various national awards, there are other forms of recognition that include

international certification programs and industry recognition awards.

Although the ISO program has grown to be the most common standard internationally,
the recognition programs like the national quality awards are a different and more
thorough form of standardization, one that includes specific reference to customer

concerns (Uzumeri 1997). The suggestion is that the criteria of the awards serve as a
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quality standard that award winners demonstrate as being fundamental to their operations.

The value added of the different quality award systems is that they recognize TQM firms,
promote TQM awareness, create a spirit of competition, and motivate and challenge firms
to benchmark themselves against the award winners (Hendricks and Singhal 2001). The
criteria of the programs challenge the different functions of the organization, essentially

having the effect of integrating the functions towards a total quality culture.

Integration is basic to the notion of inter-functionality in firms. Inter-functionality
requires that the various functions or departments of a firm collaborate their efforts in
reaching business decisions. Collier (1994) suggests, for example, that the point of
contact with the service delivery process includes simultaneous execution of marketing,
operations, and human resource management tasks, with each functional area being an
equal player in delivering service. He argues that a comprehensive approach (i.e., the
seven Ps— product, price, place, promotion, physical evidence, process design, and
participants) can be viewed as an opportunity to build quality, gain competitive
advantage, and define business strategy. Increasingly, firms are seeking to gain

competitive advantage to gain or maintain market share.

According to Caravatta (1997), over one million copies of the Malcolm Baldrige National
Quality Award (MBNQA) criteria are in circulation, most for self-assessment purposes,
responding, for example, to approximately 175,000-180,000 requests each year (Griffin
and Hauser 1993; Ettore 1996). Business excellence and competitive advantage are the
objectives of the different national awards systems that originate in several countries. The

national quality awards programs represent an important alternative resource for quality
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system management. They play an important role in promoting and rewarding quality and

business excellence (Puay, Tan et al. 1998).

The trendsetter in this regard and the base reference for the other awards is the MBNQA
in the U.S. First awarded in 1987, the Baldrige framework is the most accepted domain
for total quality management (TQM) currently available (Black and Porter 1996).
Influenced by the Baldrige program, other national and regional awards were developed
subsequently, generally since 1990. For example, the original Canadian Award of
Business Excellence, now CAE, was designed around the same time as the Baldrige, and

according to the National Quality Institute’s website (www.ngi.ca) has been recognizing

excellence since 1983.

Porter and Tanner (1996) contend that many organizations are using these award criteria
not necessarily just to compete for the award but also to carry out self-assessments in an
attempt to measure their improvement progress and potential. Perhaps this is the real
benefit of such awards, (i.e.,) the continued use for strategic improvement (Fisher 1994).
According to Fisher (1994), in preparing for an award, a firm is attempting to dress up an
organization but in doing a self-assessment, a firm is attempting to dress down the
organization, getting at its core. Perhaps this is what makes the use of the quality award

criteria so popular, i.e., really getting to know the basic truths underlying all parts of the

firm’s operations.

e) ISO 9000:2000

Earlier in this section of the literature review, the role of ISO 9000 as a quality assurance

tool was explored. In November 2000, the new and improved ISO 9000 program came
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into force. The change from the early versions of ISO 9000 (1987, 1994) is not cosmetic
or a gradual improving of the standards. Indeed, the ISO 9000 standard has undergone its
own reengineering, so much so that it may be more appropriate to locate this approach to
quality as belonging to the last circle of the Venn diagram described earlier. The 2000

version is a significant departure from the earlier versions (Reid 2001; West 2001).

The major changes in the ISO 9001:2000 standard permit the program to be regarded
more as a total quality management tool than as a tool for assurance of a quality system.
Tonk (2000) offers that a sound quality program can be implemented by an organization
using [SO 9001:2000, the Baldrige Award and its criteria, and total quality management
only if it actually makes the effort to use these elements and their associated tools to
create, maintain, and continuously improve real quality. He furthers argues, that ISO
9001:2000's set of quality management systems and the Baldrige criteria have attempted
to create a grand unification by which all quality requirements and functional demands of
all given organizations would be subsumed. Included among the changes to the new
standard are the structure of the standard, a focus on process, and an emphasis on
sustaining improvement. The provisions to the standard are structured in such a way as to
more closely resemble how firms are managed and how processes are operationalised.
This change might eliminate the “shadow” quality system, which, as West (2001)

suggests, was typical of firms to have a paraliel system to the actual operations.

Furthermore, the major change regarding improvement involves a requirement that senior
management strongly support the initiative. This commitment, including appropriate
resources, for continuous improvement and review is what may indeed bring ISO closer

to the national awards programs and the holistic TQM philosophy. The result just may be
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corporate excellence.

f) Quality Practice Implementation

Some firms have adopted more than one quality practice, either sequentially or in
tandem. Questions might be raised as to an appropriate sequence to selecting an
approach. Carlsson and Carlsson (1996) indicate that participants in their study dispute
whether ISO is a first step towards Total Quality Management (TQM). This is an
important issue as it may be an indication of the degree of ambition for quality as well as
an acceptance of ISO as a tool for organizational development. Others argue that [SO is

an appropriate initial step to TQM (Ho 1994), the beginning of a continuous

improvement process.

Arguably, the ideal focus for quality might be for an organization to measure itself
against the quality criteria of the national awards for excellence (Perry 1995). Some
might inquire as to whether these programs are equivalent or better "standards" than the
IS0 9000 series. The answer to this question may be that a firm can't hope to meet the

expectations of any of the recognition programs if it isn't already implementing the ISO

9000 certification standards in the company.

These ISO standards provide the foundation on which a firm can build its quality
management and quality assurance systems so that it may ultimately achieve a high level
of success. Moreover, the ISO 9000 series is the only system accepted globally.
Ultimately, the question then becomes, can firms reach business excellence that is

identified with any of the awards programs using ISO 9000 as the initial step?

This completes a brief review of some of the pertinent contributions to the different
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types of quality programs, approaches or techniques that companies attempt. It might be
remarked that the literature fails to identify a strategic plan for implementing these
different initiatives. As indicated earlier, there is no ideal sequence of practices since

firms implement according to their strategic analysis of their needs.

Several benefits are expected following the implementation of quality programs. In the
next section, a review of the literature highlights several studies that purport to measure

quality management and its implementation. Some of the past empirical research in this

area is also highlighted.

B. Quality Management Measurement and Methods

1. Measuring Quality

An early, and often cited, quality management study was over a decade ago by Saraph,
Benson and Schroeder (1989). They proposed eight criteria for measuring quality
management: (i) the role of management leadership and quality policy; (ii) the role of the
quality department; (iii) training; (iv) product/service design; (v) supplier quality
management; (vi) process management; (vii) quality data reporting; and, (viii) employee
relations. It is significant to note that seven of their criteria are similar to criteria in the

categories of the national quality award programs. These authors were not alone in

measuring quality components.

During the 1980s, the focus of empirical studies was similarly based on the establishment
of quality principles or criteria (Ebrahimpour 1985; Garvin 1986; Roth, Meyer et al.

1989; Roth and Miller 1992). Saraph, Benson and Schroeder (1989) concluded that their
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instrument was a valid measure of quality management in manufacturing or service
industries. The authors nevertheless encourage not only replication of the study but also

studies that involve more items and larger, more broadly based, samples.

In a different study, the strength of the Deming influence on quality management was
empirically tested and put forward by Anderson, Rungtusanatham, Schroeder, and
Devaraj (1995). Using Delphi techniques on several experts on Deming, the authors
identified seven constructs that capture the essence of the Deming approach. Basing
themselves on Whetten (1989), they conclude that this Delphi treatment constitutes
theory development. Thus, the following seven constructs can be compared to the lists
from the other major contributors (i) visionary leadership, (ii) internal and external
cooperation, (iii) leaming, (iv) process management, (v) continuous improvement, (vi)

employee fulfillment, and, (vii) customer satisfaction.

In their treatment of the seven constructs, Anderson et al. propose a causal path
essentially clarifying whether the construct is a cause or an effect. In this instance, their
model reflects the cause/effect path described by Saco (1997) and others (Best 1997;
Brennen 1997; Chang 1997; DuPont 1997; Hertz 1997; Sagnol 1997; Williamson 1997).
Similar to Heskett et al. (1994), Anderson et al. (1995) conclude that customer

satisfaction is effected by process outcomes (continuous improvement and employee

fulfillment).

They contend that these result from process management according to a system of
organization (internal and external cooperation and learning) that is driven by leaders

with vision. Using a path model, they demonstrate that the constructs need to fit a pattern



that requires integration of constructs. It should be noted, however, that their study has
been criticized for falling short on generalizability of results because their work suffers

from a lack of systematic scale development, content validity and empirical validation

(Ahire, Golhar et al. 1996).

Whereas Saraph, Benson and Schroeder (1989) based the constructs of their integrated
model on the positions of the quality gurus, for example: Ishikawa (1976); Crosby
(1979); Juran (1979); Garvin (1983); Deming (1986), Flynn, Schroeder and Sakakibara

(1995) based the constructs of their integrated model on both practitioner and empirical

literature.

However, Ahire, Golhar and Waller (1996), in order to derive the constructs of their
integrated model, used both the prescriptive and conceptual literature on the one hand and
the empirical and practitioner literature on the other; and, like Flynn, Schroeder and
Sakakibara (1995), have focused on the manufacturing sector. The unit of measure for
their study was a group of 371 plant managers for a single industry, providing internal
consistency. However, that there was one respondent per firm may be considered a

weakness in the methodology, as this would constitute of a bias factor.

The Ahire, Golhar and Waller (1996), integrated model contained several constructs
similar to the other studies e.g., Flynn, Schroeder and Sakakibara (1995) and Saraph,
Benson and Schroeder (1989), but they added performance albeit with only two
constructs, i.e., product quality and supplier performance. They also include constructs

not found in either of the two aforementioned studies, i.e., benchmarking and employee

empowerment.
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In another important study, Black & Porter (1996) took a different avenue to examine
quality management. Unlike the previous empirical studies, their study focused on the
Malcolm Baldrige National Quality Award (MBNQA) criteria and attempted to establish
an empirically validated assessment of its constructs. Black & Porter purported to present
a method to improve self-assessment frameworks of the national quality awards, thereby,
more effectively informing organizations in the development of total quality. To do this,
they extracted a series of items from the Baldrige and the literature with which they
constructed their survey instrument. Furthermore, Black and Porter, in reviewing the
literature, identified seven items, which they indicate did not make up part of the Baldrige

Award. Hence, they added these variables to the final list, which contained 39 items.

2. Performance of Quality Practice

Of interest, Garvin (1986) is one of a few who also looked at performance being a result
of quality practices. Another performance work is the study by Roth and Miller (1992)
whose contribution focuses on economic performance (profitability and return on assets-
ROA). They demonstrate this as a consequence of managerial success in certain
capabilities (quality, flexibility, delivery and cost). However, it is necessary to jump to

the 1990s to find other studies regarding integrated quality measurement models of any

significance.

Flynn, Schroeder and Sakakibara (1995) produced a frequently cited paper, which
demonstrates the relationship of specific quality management practices to quality
performance at the plant level. These authors propose that quality management is an

integrated, inter-functional means of achieving and sustaining competitive advantage.
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They have grouped management practices into core quality management practices that
lead to improved quality performance. They also group some practices into infrastructure
practices that in turn support the core management practices. Thus, for these authors, the
core management practices are (i) process flow management, (ii) product design process,
and, (iii) statistical control/feedback. The quality management infra-structural practices
include, (i) customer relationship, (ii) supplier relationship, (iii) work attitudes, (iv)
workforce management, and, (v) top management support. The performance outcomes
include (i) perceived quality market-outcomes, (ii) percent of items that pass final

inspection without requiring rework, and, (iii) competitive advantage.

In the Flynn, Schroeder and Sakakibara (1995) model, top management commitment was
an exogenous variable while all others were endogenous. Furthermore, the “percent
passed final inspection” variable was an objective measure while all other variables were
operationalised using the mean on a five-point perception scale. The results, using path
analysis, produced a refined model for the multifaceted construct that is competitive
advantage. The results also suggest that different dimensions of performance function in
different strategic ways, i.e. conformance-related quality has slipped into being an order-

qualifier (Hill 1994), while quality features and aesthetics are order-winners.

3. Benefits of ISO Certification

Companies registered to an ISO 9000 standard must have a defined and documented
quality system that will be evaluated by a disinterested third party. Periodic surveillance
audits will continue while the registration is in force. The third step of the ISO process to

“analyze what was done through system audits” requires both internal and extemal
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audits. Internal quality audits are a fundamental part of the application of the ISO quality

management system and such audits help to drive the quality improvement process.

Porter and Tanner (1996) offer that an audit (external) is an unbiased fact-finding
exercise that provides effective management information and, accordingly, substantially
improves the quality of decisions. Additionally, Warling (1997) proposes that the
effectiveness and efficiency of audits can be greatly enhanced by having a large number

of employees participating to some degree in the internal auditing process.

These audits must be documented as well and, additionally, reviewed with the personnel
having responsibility in the areas audited, including any required corrective action to
alleviate nonconformity. Since ISO is designed to ensure the adequacy of a given quality
system, audits ensure adherence (Corrigan 1994). Such quality audits, in the form of self-
assessment, whether carried out for certification programs or for recognition programs

(e.g., national award) can be primary actions that might ultimately lead to business

excellence.

However, it is necessary to point out that support for [SO 9000 is not unanimous. [SO
9000 (versions 1987 & 1994) has been criticized as a certification that has no direct
connection to a product or service. The criticism contends that while the program forces
companies to document what they do, they do not necessarily change what they do. In
fact, the business value of certification has varied from unprecedented successes to an

increasing workload and the “cost of doing business” (Terziovski, Samson et al. 1997).

Further criticisms maintain that ISO 9000 is not aimed at improving customer

satisfaction; it only creates a system to ensure that the processes perform in a uniform and



consistent fashion (Russel 1993). According to the European Commission's Directorate
General I for Industry, certification may not be a help to infuse quality into
organizations and consequently, the focus should not be on the legal necessity of

obtaining certification but on the use of ISO simply as a tool (Stratton 1994).

Some companies say that the ISO 9000 quality standard does not provide the expected
benefits and is not worth the cost. From their study, Terziovski, Samson, and Dow (1997)
conclude that ISO certification is not shown to have a significantly positive effect on
organizational performance in the presence or absence of a TQM environment. They

indicate that ISO 9000 is not only a poor predictor of organizational performance; it is

also a poor predictor of quality.

While the above issues may be debatable, one cannot avoid looking at the rush to obtain
ISO certification, for, it is viewed as a symbol of quality by many organizations. Indeed,
certification appears for other organizations to have had a positive influence on internal

routines and procedures, providing external benefits for improved customer relations, and

establishing competitive ability.

Carlsson and Carlsson (1996) contend, for example, that introducing ISO creates of a
need for information and communication thus creating a change in cultural behaviour
within the firm. Furthermore, the Rao, Ragu-Nathan, and Solis study (1997) found that
companies that are registered have better quality management practices and enjoy better
quality results than companies that are planning to get registered or companies that are
not interested in registration. The study also found that those planning to get registered do

not have any better quality practices than those who have no intention of pursuing
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registration.

Indeed, Terziovski, Samson, and Dow (1997) believe that ISO 9000 certification can
contribute to organizational performance if a climate of change is created. Effectively
implemented, it may act as a foundation on which to build a quality organization.
Furthermore, they conclude that the strength of the relationship between ISO 9000

certification and organizational performance is not contingent on the presence of a strong

or weak TQM environment.

However, the entire process of registration can be quite expensive for some firms, both in
terms of cost and time implications. This, combined with the threat of not being
successful either in being granted certification or of perceiving benefit, requires that firms
be cautious when approaching this program. As Withers and Ebrahimpour (1996: 10)
state, "Considering the cost of registration ($10,000 to $250,000 per company) and the
high first-time failure rate of American firms (more than 70%), comprehensive empirical

evidence of the implications of registration is sorely needed.”

Registration to an ISO 9000 standard will improve the performance of the firm (Rayner
and Porter 1991; Williams 1997). Accordingly, the benefits arising from certification go
beyond simply having access to the international market. The purported improved
performance can be measured using established criteria for performance offered in the
literature. They include operational benefits and the ability to use documented procedures
to train employees (Jackson 1996). Thus, the main benefits of ISO certification in terms
of performance measures could be (i) improved product quality (whether a good or a

service), (ii) improved operational results, (iii) improved employee satisfaction, (iv)

46



improved customer and market relations, and (v) improved financial performance.

However, these are a dearth of studies measuring these outcomes.

ISO certification helps to ensure that the firm attempts to ensure efficient and effective
processes. Efficiency, in operations management literature, is seen as requiring a
minimum of lead-time to manufacture a good or provide a service. It also requires an
elimination of waste, a reduction of complaints, or elimination of redundant steps in the
process of manufacturing or service provision. Efficiency of operations thus would
produce the good or service at a minimum cost. ISO certification therefore, may
accordingly be a program that allows an organization to benefit by continuously striving
for greater efficiency (Carlsson and Carlsson 1996). Similarly, the process of becoming
certified, including the regular follow-up audits, forces organizations to become more
efficient. Likewise, regular objective audits by outside quality professionals are very

helpful in terms of improving efficiency and cost control (Russel 1993; Gopalakrishnan

and Reddy 1996).

Effectiveness of a firm's operations allows it to produce quality products that satisfy
customers thus maintaining or improving market share and profitability. A product with a
higher conformance level has a much better chance of gaining market share than a
product with a lower conformance level (Hendricks and Singhal 1996). While this is
supported in operations management and quality management literature, it is also
suggested as a benefit of ISO certification literature. One of the most critical benefits is
access to markets (Gopalakrishnan and Reddy 1996). ISO 9000 certification gives

organizations access to vital markets where registration is a requirement and where major
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firms require it as a prerequisite to continued business relation (Simpson 1994).

Any organization with a quality system that meets ISO standards has all or most of the
characteristics that constitute significant benefits. These include improved productivity,
reduced costs, thorough documentation of all processes, reduced waste, better informed
and competent management decisions-making, total quality awareness by all employees,
an emphasis on problem prevention rather than detection, increased sensitivity to

customers needs, and, upgraded systems to produce quality products and services

(Gopalakrishnan and Reddy 1996).

ISO is about corporate-wide quality systems. A quality system is designed to ensure the
continued repeatability of a set of product characteristics, whether goods or services, that
have implicitly been agreed to by customer and supplier (Corrigan 1994). Thus, there
needs to be consistent and efficient processes and procedures to effectively provide the
quality product. Systematic and effective internal auditing can assure this performance

and a test for measuring performance is required, as the above discussion suggests.

Finally, ISO may provide competitive advantage.

As more and more organizations in all sectors of the economy move to [SO certification,
it becomes a necessity for all firms to obtain certification in order to remain competitive.
This is known as the price of doing business, the order-qualifier suggested by Hill (1994),
Collier (1994) and Skinner (1996). Major companies, when looking at different suppliers
will most certainly favour those that are certified to an ISO 9000 standard. For small and
mid-size companies, ISO 9000 creates a level playing field and gives them the ability to

export (Russel 1993). Also, Russel suggests that having the certificate tends to reduce the
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number of customer and supplier audits.

In summary, it might be accepted that the external benefits from ISO certification include
a quality product whether in the form of a good or a service. Both employees and clients
will be more satisfied as a result of implementing ISO. The firm should likewise enjoy
greater profitability whether in market share or return on investment. Such factors

contribute to organizational effectiveness and are beneficial to the various stakeholders.

This concludes a brief examination of the literature regarding empirical research in
quality initiatives. Next, before describing the research methods and results, this thesis

examines the theoretical basis for variables that will be measured specifically in this

research.
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lil. Performance Variables and Research Hypotheses

A. Research Objectives

This research project endeavours to respond to three series of questions. First, based on
the literature, can we develop an integrated measure of what constitutes business
excellence? In other words, to what extent should Canadian firms measure business
performance using indicators that operationalise the various latent variables that identify

excellence? Is there a set of reliable and valid measures for each of these performance

constructs?

Second, is there a significant difference in the measures of business excellence for firms
that are accredited with the international standards certification program (ISO) and firms
that are not ISO certified? This question implies the need to investigate if indeed, after a
period of time, the initial promises made by proponents of the ISO program, such as
improved quality, increased market advantage, and secured customer response, have been
met in Canadian firms. Additionally, is there a significant difference in perceived benefits
for firms that have ISO certification and which also have a complementary quality

management system, particularly a total quality management approach (TQM) in place

when compared to firms that have only ISO certification?

Finally, what other variables affect business excellence? At the outset, however, consider

the theory behind what could be the variables of performance measurement. The first of

these three objectives is examined next.
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B. Business Performance Measurement

This section examines the notion of organizational performance and the measurement of
performance within different organizational areas. To measure business performance
organizations have traditionally relied almost exclusively on financial measures, but
today, managers want a balanced presentation of both financial and operational measures
(Kaplan and Norton 1992). Product quality, efficiency of the process, customer
satisfaction, employee relations, supplier quality, and financial performance are six
frequently mentioned constructs that theorists for the past decade have indicated should
be associated with quality management or improvement. Consequently, it might be
appropriate to examine these as criteria of quality improvement and the corresponding

impact on organizational performance. To begin however, consider the construct of

performance itself.

1. Performance

As highlighted in a previous section, the literature includes studies that empirically
examine performance benefits as a result of implementing TQM (Saraph, Benson et al.
1989; Black and Porter 1996). Furthermore, there are studies that examine the impact of
quality management practices on non-financial measures of performance (Benson, Saraph
et al. 1991; Flynn, Schroeder et al. 1995). The suggestion is that if decision-makers focus
on quality management, improvements will occur in overall business performance, which
ultimately results in improved financial performance. For example, a US government
study by the General Accounting Office (GAO) links improved performance with quality

efforts using past winners of the MBNQA (Black and Porter 1996; Hendricks and
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Singhal 1997).

The GAO study indicates that these winning organizations achieved improved employee
relations, better quality products, lower costs, greater customer satisfaction, improved
operating results as indicated by improved market share, sales per employee, retum on
sales, return on assets which translates as improved profitability. Although criticism has
been raised regarding the limited sample used in the research, Garvin (1991) offers that

such limitations only go to show how difficult it is to test hypotheses regarding awards.

The organizations in the study all demonstrated customer focus, management leadership
in quality values, employee involvement, an open corporate culture, fact-based decision-
making, and partnerships with suppliers, thus, supporting in Black and Power's (1996)
view, the relevance of implementing TQM as defined by the MBNQA. Indeed, by
extension, this support suggests that similar awards with similar criteria would also be

appropriate to implement and measure TQM in the respective country.

Hendricks and Singhal (1997) cite a few other studies that add results to performance
constructs. For example, an automotive study (Fitzerald and Erdmann 1992) reports on
profit increase as a result of continuous improvement efforts. In an IBM study (1993),
high-scoring Baldrige-self-audit business units outperformed the other units in customer
satisfaction, employee morale, market share, revenue and profitability. Of greater
significance, Hendricks and Singhal (1997) also report on a study (a working copy that
was subsequently published) by Easton and Jarrell (1998) that demonstrated improved
financial performance, which, like their own study, is measured against a benchmark. In

their study, Hendricks and Singhal measure performance over a time period surrounding



the date of winning the MBNQA. Two other studies mentioned by Hendricks and Singhal
(1997) make reference to improved stock prices and a decrease in systematic risk of a
firm after winning the quality award (Heller 1994; Hendricks and Singhal 1996), but they

indicate a limitation in that these studies only capture a part of implementing a TQM

process.

Overall, the literature suggests several financial and non-financial factors of business
performance. Individually, the factors might be categorized as latent variables or
constructs for which, several observable variables may be measured, i.e., variables that
serve as indicators of the construct. Accordingly, it may be possible to test the structure

of each of the latent constructs of performance. In the following sections, this possibility

will be explored.

2. Specific Performance Constructs

In this research, the six specific constructs that indicate the performance of an
organization include (i) product quality effectiveness, (ii) operational process efficiency,
(iii) customer focus, (iv) emphasis on employee, (v) supplier role, and (vi) financial
performance. In other words, these are latent constructs, which measure or define
performance. The selection of these constructs is based on the criteria and measures of
“business results” found generally in the different national quality awards programs and
specifically in the Malcolm Baldrige National Quality Award of the United States.
Blazey (1997a) (1997b) points out that results fall into 5 main categories: 1) customer
satisfaction, 2) financial and market performance, 3) human resource effectiveness, 4)

supplier and partner performance, and. 5) organizational specific performance (product
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quality and operational performance). The last criterion was split for this research.

The identification of organizational performance measures was also the foundation in the
seminal work of Kaplan and Norton (Kaplan and Norton 1992). In their work on the

“Balanced Scorecard” , they suggest that firms track four measurements:

1) Financial measures that might include return on investment (ROI), profitability,

revenue growth, economic value added, and shareholder value.

Internal measures that might include quality performance, productivity, cycle

time, and cost control.

3) Customer measures that might include satisfaction measure and customer loyalty

through repeat business

4) Innovation and leaming measures that might include employee satisfaction, new

product innovation, and employee training.

The constructs in this research are in some ways similar to the “Balanced Scorecard”
notions and in effect expand them. Like the “Balanced Scorecard”, these constructs may
be accepted as targets for receiving feedback for organizational learning. Furthermore,

there is need to consider the barometer upon which the feedback is based. Blazey

(1997b:17) indicates,

“The high performance organization collects, manages, and analyzes data and
information to drive excellence and improve its overall performance. Using data and
information as strategic weapons, effective leaders compare their organization

constantly to competitors, similar service providers, and world-class organizations.”
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Accordingly, in this research, the basis of comparison is the firm’s perception to it’s
performance vis-a-vis the industry, i.e., its competitors. Since these constructs are
operationalised by indicators that are frequently mentioned in the literature we will assess
the reliability and validity of these constructs by means of confirmatory factor analysis.
Furthermore, it may be possible to group the factors as a single expression of
performance. In the following, we will consider each construct in turn and to test their

proposed structure, we present a hypothesis for each construct.

a) Product Quality Effectiveness

Customers can set quality requirements and state these as standards in a contract with the
supplier. This has been, for example, particularly true for defence contracts and for the
automotive industry. On the other hand, a firm itself may set its quality standards in as
much as it properly interprets or envisions customer requirements. The point is, however,
that it must be the customer, not the server, who defines quality. Consequently, an audit
process, whether the firm does the audit internally, or the customer or a third party
performs an external the audit, may verify if standards are met. Essentially, the
determination that the quality of the product exists rests with the consumer who is the

ultimate judge of quality. Accordingly, meeting standards and customer needs is a key

respoasibility of any firm.

A system of standards establishes a desired quality level of a product, and standards may
help improve process as well (Uzumeri 1997). The ISO 9000 certification program is a
primary example of such standardization. Firms whether manufacturing or service can

establish their standards and then using ISO 9000 attempt to compete even on the global
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stage (Marash and Marquardt 1994). As a consequence of using formally established
standards, a firm is in the position to identify the status of its operations or its production
results, i.e., to measure whether the established standards are indeed met. Performance
measurement involving data such as defect rates, error rates, rework cost, and scrap cost
are measures of quality performance (Saraph, Benson et al. 1989). To measure
service/product quality, measures might also include the level of the reliability (Evans
and Lindsay 1999). A reliability measure respects the "fitness-for-use” definition of

quality (Juran and Gryna 1980).

This construct may be assessed by testing the following hypothesis, which is presented

graphically in Figure 2.

Hl: That "product quality effectiveness” of a firm may be operationalised through

measures of productivity, reliability, defect, and standards process capability.

Figure 2 Product Quality Effectiveness

Productivity

Reliability
Product Quality
Effectiveness
Defect rate
Conformance
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b) Process Efficiency

Operational process efficiency may be defined by various measures; for example the
level of, or the frequency of, “on-time” response; or the frequency that schedules are met.
Firms could also measure the level of the cycle time or elapsed time to perform an

activity; or, the level of availability of, or waiting time to start an activity.

Because of customer dialogue at the point of product delivery, managing supply and
demand in services differs from managing these in manufacturing. In manufacturing,

rhythms imposed by customers can be buffered from those preferred by managers.

Recently, organizations have chosen to implement concurrent engineering as an attempt
to rectify this deficiency, and improve their processes. Concurrent engineering is meant
to shorten the cycle time for a new product by using cross-functional teams composed of

those who design, those who engineer, those who produce, those who sell and those who

serve the customer.

Improved process leads to cost reduction and this too can be measured. Inventory
turnover could also be measures of operations improvement. Finally, as a firm becomes
more efficient and knowledgeable, it should be narrowing the gap between the actual
costs of doing business compared to the planned costs. This too should be measured. This

construct may be assessed by testing the following hypothesis, which is presented

graphically in Figure 3.

H2: That “process efficiency” of a firm may be operationalised through measures of

responsiveness, cycle-time, cost efficiency, and inventory tumover.
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Figure 3 Process Efficiency
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c¢) Customer Focus

The focus on customer has become ingrained as part and parcel of the quality movement.
As Porter and Tanner (1996:59) indicate, "Customer-driven quality is a strategic concept
whose measures of successful implementation include customer retention and increase in
market share.” The satisfaction of the customer affords the potential of loyalty, which in
turn helps assure organizational survival as a minimum (Dean and Bowen 1994), and
possibly organizational prosperity as a potential luxury. How assets are managed and
customers are served is affected by organizational culture. To affect the best use of assets,
a properly established strategy is essential, one that indicates that the moment of
interaction with a customer is a moment of truth (Carlson 1987) that influences loyalty.

Whatever transpires during the moment of truth can make or break a long-term customer

relationship.

A quality-minded culture requires that the primary aim of everyone in the organization
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must be to fully understand, meet and strive to exceed the needs of customers. Managing
for improved quality begins with an understanding of customers’ expectations. This
means that service quality in a pure service firm, or in the service component of a
manufacturer of goods, is the difference between what the service provided and what the

customer expected. This was the issue of much research in the 1980s (Parasuraman,

Zeithaml et al. 1988).

However, the firm needs to truly identify who its real customers are and those that will
assure the firm’s survival are to be taken care of primarily. As a consequence to such
identification, the firm will be in a position to accordingly measure what is needed to
satisfy, provided it has learned to listen. Berry and Parasuraman (1997) offer that the
quality of listening impacts on the quality of service. On this note, the firm would be able

to deploy several tools to hear the voice of the customer.

Among these, we might find for example, the use of surveys, suggestion boxes, focus
groups, (Berry and Parasuraman 1997) or the tool such as quality function deployment
(QFD) (Hauser and Clausing 1988), a tool, which identifies, structures, and prioritizes
customer needs (Griffin and Hauser 1993). When a firm’s operations are driven by the
voice of the customer, it is not limited by the edicts of top management or the opinions or

desires of design engineers (Evans and Lindsay 1996).

Part of the process of focusing on the customer requires consequently the documentation
of customer performance expectations often via some form of standardization. The use of
cross-functional teams is a method to improve the process of efficiently devising

standardization. For organizations that include client and supplier on the cross-functional
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team, the voice of the customer is even more direct. Involving customers in this way also

helps build customer loyalty.

Organizations typically account for fixed assets as indicators of net worth but fail to
account for creativity and innovative capacities of their members or for customer loyalty
and faithfulness (Kelada 1996). Recently, however, both manufacturing and services
similarly are increasingly focusing on customer loyalty. Whether it’s cashiers going out
of their way to help customers or salespeople being compensated for customer
maintenance, or truckers procuring replacement trucks to assure delivery, all are

attempting to guarantee service to make for loyal customers.

Customer and employee loyalties are at the heart of all service breakthroughs and are the
cornerstone of a successful service. Heskett (1990) goes on to state that customer loyalty
influences employee and supplier loyalty and produces profit, which, in turn, leads to
shareholder loyalty. He suggests that to develop this loyalty, breakthrough service leaders
will determine the value of a customer, keeping in mind that retaining customers costs

twenty percent that of attracting new ones. It is thus incumbent upon the organization to

understand the client and in essence manage accordingly.

Heskett (1990) offers further that service leaders will attempt to understand customer
needs first, by emphasizing psycho-graphics (a profile of the way people think, feel,
behave) as well as the traditional demographics (age, location, education, wealth,
income); and secondly, by watching migration patterns and customer evaluation
processes. Likewise, Reichheld and Sasser (1990) argue that customer defections cost the

organization dearly and, accordingly, by studying why customers defect, i.e., defection



management, the organization can earn what it needs to prevent defection and encourage

customer relationships to the level of being a loyal customer.

Their logic is based on the assumption that customer loyalty is an important determinant
of profit (Reichheld and Sasser 1990; Heskett, Jones et al. 1994). Heskett (1990) suggests
that it is possible to develop better customers by measuring expectations and managing
expectations. It is necessary to wow customers on the first encounter by managing the
service bookends with outstanding service they will never forget. For example, this might

include guarantees to the customer.

Customer loyalty can be facilitated by the use of service guarantees (Hart 1988; Hart,
Schlesinger et al. 1992). A service guarantee can serve as an important vehicle for both
communicating and delivering on a service promise. Guarantees in the hands of
breakthrough service companies provide a tangible, organizing device for achieving total
customer satisfaction, the highest form of service quality (Heskett 1990). The service
guarantee can be thought of as a tool both to obtain information about quality and to force

an organization to “hold its (collective) feet on the fire” regarding service quality.

Not only should service providers never take the customer for granted, (even in situations
of a monopoly) but that providers must also strive to make the customer 100% satisfied
during and after every service encounter (Jones and Sasser 1995). In this light, Bitner and
Hubbert (1994) studied three customer related constructs i.e., (i) service encounter
satisfaction, (ii) overall satisfaction, and (iii) perceived service quality. After quantitative
and qualitative analysis, they found that the three are distinctly important to consumers,

are highly correlated and that the first was most distinguishable in customer relationships.
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An additional issue to these points, is raised by Bolten and Drew (1994) who, as a result
of their study of three firms, caution that when measuring service features during an
examination of customer satisfaction and perceived quality, the researcher must be aware
of mediating cognitive variables. These variables include (i) perceived control, i.e., the
extent to which the customer has control of the process; (ii) perceived personalization,
ie., the extent to which the customer is made to feel like a “somebody”; (iii)
disconfirmation, i.e., the extent to which service perceptions do not concur with

expectations of service; and (iv) service attributions, i.e., the situational and unique

aspects of each encounter.

Accordingly, customer retention and loyalty must be carefully and regularly analyzed.
This requires systemic service follow-up investigations, including a form of exit
interview with defectors. Firms generally don’t have a clue as to why they lose customers
and don’t seem to worry about such losses (Reichheld 1996). Yet recruiting new
customers is an expensive procedure, far more than the cost of retaining customers,
without even considering that the longer a customer remains loyal the more the customer
seeks the services offered, i.e., the more the customer is increasingly a profit source. Just
like Jones and Sasser (1995), Reichheld (1996) wams that firms can misinterpret
satisfaction surveys suggesting that they can easily misread them or be misguided in their
analysis of the results. Griffen and Hauser (1993) also warn against misreading customer
satisfaction measures. Instead, firms should focus on the failures, i.e., why customers
defect, why results have diminished, why there isn’t 100% satisfaction. Through such
undertakings, Reichheld (1996) claims that the firm will learn what it is that their

customers value in the services offered which in tum may be the offering that leads to
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customer loyalty.

In summary then, a customer focus involves (i) identification of the customer, (ii)
establishing what are the customer’s requirements, which include durability, reliability
and speed of service, (iii) managing customers relations accordingly, and, (iv) measuring
customer satisfaction. This construct may be assessed by testing the following

hypothesis, which is presented graphically in Figure 4.

H3: That an organisation's focus on the external customer may be operationalised via

measures of satisfaction, confidence, loyalty, and complaints.

Figure 4 Customer Focus

Satisfaction

Confidence

Customer Focus

Loyalty

Complaints

d) Employee Status

At the centre of quality initiatives lies the human aspect—employees. No quality activity
can be carried out effectively if the people involved are not willing and able to be

involved (Kelada 1996). They must see the quality initiatives as contributing to their
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benefit as well as to the benefit of the organization. Kelada (1996) suggests that the
human factor is what makes or breaks these attempts. Accordingly, the success of a
company is dependent on the skills and motivation as well as the degree of participation
and empowerment of its workforce. The time and money spent on training to affect these
must be seen as an investment (Porter and Tanner 1996). The acceptance of employees'

vital importance to the quality performance of the firm has evolved gradually over the

past century.

As described in Sower et al (1995), the work of Taylor (1912), and Gilbreth (1922),
fathers of scientific management, gave rise to functionalism and hierarchical forms of
organizations. Sower (1997) further indicates that Weber advocated “bureaucracy” as a
highly efficient model based on hierarchy and formal authority. On the other hand,
Bounds (1994) offers that two views of the organization exist, i.e., rational and cultural.
The rational view of organizations requires that the manger endeavour to achieve the
organization’s purpose by focusing on goals, formal roles, technologies and combinations
of these elements. A cultural view of organizations goes in the opposite direction. In
1908, Ganut (like his cohort Taylor) was a precursor of the cultural view by positing that
the individual worker trained in the correct work ethic would benefit himself, his

superior, and the firm. He suggested that attitude towards work would allow greater

performance than knowledge or skill.

It is impressive that some of Gantt and Taylor’s suggestions are still making the rounds
among today’s theoreticians. Consider these examples: Similar to what is often heard
these days, they suggested that there is a need to train the worker. They claimed that

workers can suggest better ways of doing their task, thus foretelling current suggestions
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that empowered workers can contribute to process improvement. They suggested that

experts could write up standards for workers to follow, reflecting the ISO 9000 system

that is so currently popular.

Nevertheless, Gantt’s and Taylor’s concern was the individual worker and there are those
today who caution that the important concern must be the system, e.g., Deming’s (1982)
insistence that quality is achieved by improvement of the process, notwithstanding his
emphasis of the employee status and contribution. Davenport, Jarvenpaa and Beers

(1996) indicate that in the past, the focus was on managing knowledge workers rather

than knowledge work.

They propose a process approach to allow an end-to-end view of how best to structure,
sequence, and measure work activities to reach targeted outcomes. They caution that
firms must better manage the precious assets of knowledge and the people who create and

possess it. How a firm manages its human resources will affect its competitiveness.

In this regard, and relating to service encounters, Bitner, Booms and Mohr (1994),
demonstrate with their study that front-line employees are a critical source of information
about customers. They show that employees often modify their behaviour from moment

to moment on the basis of feedback they receive while serving customers.

Furthermore, they posit that these employees have a better understanding of customer
needs and problems than do other (non-frontline) employees of the firm. Firms that rely
on employees to provide the feedback from customers are at the same time providing a
sense of value and ultimately satisfaction to the employee. Employee satisfaction has

been found to drive productivity, to increase employee loyalty, and to link positively to
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customer satisfaction (Heskett, Jones et al. 1994).

Accordingly, involving employees through training and flexibility of experience to
understand the customer, and subsequently deal with the customer appropriately,
provides the firm with an advantage. Involving the employee, for example through the
quality circles (a quality practice that was examined earlier) has proved beneficial. In
their study, Marks, Hackett, Mirvis and Grady (1986) found that quality circle

participation led to improvements in productivity and absenteeism rates.

It almost appears ironic, that as firms improve their competence and competitiveness and
when all firms have access to the same flexible technology, they can at least in theory, all
perform equally well on quality, time, and cost. In this situation, Corbett and Wassenhove
(1994) suggest, the only difference between firms is the people working for them and

how the knowledge these people create is managed to enhance learning. Thus, human

resources management now becomes the critical competence.

In their study, Ebrahimpour and Withers (1992) argue that the success of Japanese style
manufacturers is due to employee involvement. They demonstrate that in Japanese firms
or Japanese-based firms in North America, there is a significantly higher level of
employee involvement and there is significantly higher use of statistical quality control
tools. It seems essential for firms to train the employees in the use of quality tools and

involve the employees in decisions affecting the quality of the production.

Furthermore, it becomes incumbent upon the organization to respect the individual and
encourage its people to develop their full potential. If the individual is to use creativity

and make positive contributions, he must be in the position to continuously improve, to



be in a leaming mode. The organization’s collective commitment to learning comes from

the individual commitment to learning (Senge 1995).

Thus, in summary, the development and deployment of a human resource plan is a
requirement for meeting the goals of the organization, and achieving excellence through
people. The plan involves the organization’s efforts to foster and support an environment
that encourages people to reach their full potential through participation in the feedback
and improvement process of the firm. Endeavouring to increase the satisfaction level of
the employees will reap many benefits to the organization. Firms must see that the
learning employee and the learning organization are related issues. Not only will trained

employees be more productive, satisfied and loyal but also the customers as a

consequence will be more satisfied.

This construct may be assessed by testing the following hypothesis, which is presented

graphically in Figure 5.

H4: That a firm's emphasis on employee status may be operationalised via measures
of employee satisfaction, the extent of training, the degree of involvement, the level

of employee absenteeism, and, the level of employee turnover.
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Figure 5§ Employee Status

Training

Employse Status

e) Supplier Role

Supplier involvement embraces several issues. Alliances with other organizations have
apparently become critical to meeting a firm’s strategic objectives. The just-in-time
concept (JIT) and the global competition for resources are two reasons that Dowlatshahi
(1998) raises for the importance of integrating suppliers in the decision process of an
organization. For example, ISO certified firms are expected to have their suppliers seek
certification. Bates (1997) posits that this is a mandate of coercion along the supply
chain. Likewise, as firms proceed in a quality management process, part of the
continuous improvement effort is the establishment of long-term relationships with
suppliers as contracting partners, a form of imposition (Deming 1986; Bates 1997).
Several researchers (Saraph, Benson et al. 1989; Dean and Bowen 1994; Flynn,
Schroeder et al. 1994; Ahire, Golhar et al. 1996) have developed and tested constructs to

measure factors such as supplier quality management and design quality management.
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This construct may be assessed by testing the following hypothesis, which is presented

graphically in Figure 6.

H5: That the construct "supplier role” may be operationalised by performance
measures including product quality of the supplier, the timeliness of delivery, the

competitive nature of the price charged by the supplier.

Figure 6 Supplier Role

Product Quality

Supplier Role On-time Delivery
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f) Financial Performance

Research has shown strong positive relationship between quality improvement incentives
and financial performance (Wisner and Eakins 1994). Likewise, Hendricks & Singhal
(1996) show that firms that focus on improving the quality of their products and
processes (conformance and/or performance quality) tend to increase revenues and

reduce costs thereby positively impacting net expected future cash flows.

In addition, following a quality award, the stock market reaction regarding the winning
firms is positive and these firms tend to improve their market value (GAO 1991;

Hendricks and Singhal 1996). Also, a stock investment study, the third conducted by the
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National Institute of Standards and Technology (NIST) of the USA, reiterates the fact
that quality pays. The publicly traded Malcolm Baldrige National Quality Award

(MBNQA) winners outperformed the S&P 500 by approximately 3 to I (NIST 1997).

In a later study, Hendricks and Singhal (1997) demonstrate that quality award winning
organizations outperform a control sample on operating income-based measures. These
measures are improvement over a 10-year period of 107% of operating income, which is
48% greater than the control sample. In their recent study, Hendricks and Singhal (2001)
advance their previous work by demonstrating the effect on stock price performance over
a long term. They demonstrate that there is no significant difference during the
implementation phase of a TQM program (3-5 years) but that during the post

implementation phase (five years), TQM firms significantly outperform matched control

firms.

Additionally, in their research, they show that the change in ratio of operating income to
(i) assets, (ii) sales, and (iii) number of employees is 20% higher than the control sample.
Furthermore, they found (i) strong evidence that that the test sample outperformed the
control sample on sales growth, and (ii) weak evidence of more success at cost control.

This construct may be assessed by testing the following hypothesis, which is presented

graphically in Figure 7.

H6: That the construct financial results may be operationalised by obtaining measures
that include the level of sales, the level of revenue production, the level of cost

performance, the level of profit performance, the level of return on investment and

the level of return on assets as well as market share.

70



As a cautionary note, performance results are sometimes difficult to pinpoint specifically.
Press releases about a firm’s activities, presentations by senior managers to meetings and
conferences both within and outside the firm, sharing with industry colleagues,
participating in industry studies, or organizing special days for employees are public
demonstrations of such a promotion of quality pursuits. In a study of stock market
reaction to winning a quality award, Hendricks and Singhal (1996) indicate that the actual
winning of an award would not be a surprise to the stock market for these types of
reasons. Accordingly, any significant quality initiative effort by a firm that becomes

known publicly may indeed have an effect on performance. It may not be possible to

control for this.

Figure 7 Financial Performance
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In summary, six factors are proposed as constructs (latent variables) of business

performance where these constructs are measured by the 27 observed variables depicted

above.

g) Correlation Model

The next objective is to test the above six factors simultaneously by fitting a correlated
factor model to the data as depicted in Figure 8. In the graphical presentation, the curved
two-headed arrows linking all possible pairs of factors suggest that the factors are inter-
correlated. The single headed arrows leading from the constructs to the items represent

the proposed regressions of item scores on each factor and the source-less single headed

arrows represent random measurement error.
Therefore, it is hypothesized that the above six factors are significantly correlated.

H7a: That the 27 measured variables may be grouped into six correlated factors,
namely (i) product quality effectiveness, (ii) process efficiency, (iii) customer focus,

(iv) employee status, (v) supplier role, and (vi) financial performance.
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Figure 8 Correlation Model - A Six-Factor model
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It is also hypothesized that the correlations among these six factors can be further

explained by a common construct (a second-order factor) that may be called Business
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Performance Excellence. That is, analysis of the data may reveal that performance
excellence is a latent variable that is operationalised by six factors. As described above,
these factors are determined by various commonly accepted indicators or observed,

explanatory variables. Hypothesis 7b is graphically depicted in Figure 9.

Figure 9 Business Performance Excellence - 2nd Order Factor Model

H7b: That business performance excellence may be operationalised as a second order
factor model which may be considered as a holistic measure of performance of six
factors: (i) product quality effectiveness, (ii) operational efficiency, (iii) customer focus,

(iv) employee status, (v) supplier role, and (vi) financial performance.

The next objective of the research is to consider the impact that quality initiatives have on

business excellence.
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C. The Effect of Quality Initiatives

Not all quality initiatives succeed. Some quality initiatives have failed because top
managers have tried to implement quality with a less than comprehensive approach,
piecing together various elements from past quality eras into a patchwork of quality
process. According to Dean and Bowen (1994:393), “there is little theory available to
explain the differences between successful and unsuccessful efforts.” Consequently,

research that examines the benefits of quality initiatives continues to be appropriate.

The debate about quality initiatives, particularly ISO, centres on the potential benefits
that have been endorsed in the literature and by the many consultants and registrar firms.
A survey by Quality Systems Update and Dun & Bradstreet Information Services rated
ISO 9000 to be a success (Sissell 1996). Of the 1,880 respondents, 95% reported internal
benefits, 85% were able to show external savings, 83% reported higher perceived quality,
and 70% cited higher competitive advantage as a result of obtaining the certification. The
literature also suggests that as global business takes shape, the study of benefits of quality
approaches needs to be examined anew (Kim and Chang 1995). Further, the literature

suggests that in a different culture or economic system, the results of quality initiatives

may be different (Puay, Tan et al. 1998).

Thus, it may be appropriate to study how performance is affected by quality initiatives in
a particular culture. The following model (Figure 10) suggests there may be a direct

causal relationship between quality initiatives and performance.
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Figure 10 Quality Initiatives and Organisational Performance
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These hypotheses arise.

H8a: That Canadian firms that have been awarded ISO 9000 certification will

demonstrate greater business performance than firms that are not ISO 9000 certified.

HB8b: That firms that have instituted quality initiatives, but which have not obtained
ISO certification, will demonstrate business performance as good as firms with a

quality program as well as being ISO certified.

H8c: That firms that have instituted both ISO certification and other quality initiatives

will demonstrate business performance greater than firms that are [SO 9000 certified

only.

Previous studies do not go far enough to explore the link between ISO certification and
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other quality initiatives in firms. Joe DeFoe of the Juran Institute claims that although the
ISO standards are very good, they are too narrowly defined for the needs of most
manufacturers today (Bergstrom 1996). Furthermore, DeFoe states that the guidelines and

standards set out by the national quality award programs are closer to what suppliers and

manufacturers require as they attempt to create a competitive advantage.

H8d: That the measured benefits for business performance show greatest positive
improvement when ISO certification is used in combination with business excellence

practices of national quality award programs or other high-level quality initiatives

Next, in relation to business performance excellence, the interactive effect of various

characteristics of a firm and ISO 9000 is considered. The following hypotheses are

offered:

H9a: That regarding business performance excellence, there is no perceived

advantage for large firms over small or medium sized firms.

H9b: That regarding business performance excellence, there is no perceived

advantage for either manufacturing firms or distribution firms, or service firms.

H9c: That regarding business performance excellence, there is no perceived

advantage whether the firm is located in Quebec or Ontario.

H9d: That regarding business performance excellence, there is no perceived

advantage whether the firm is privately or publicly owned.

What follows is a description of the design of a test of these hypotheses.
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IV.Research design

In this section, the details of the research design will be explained. First, the different
stages of the study will be highlighted. Then the identification and selection of the
participants in the sample of the research will be presented. Next, the research procedures

and the specifications of the instrument will be explained.

A. Three Research Stages

This research was carried out in three stages, namely, (i) focus group, (ii) pre-test, and,

(iii) survey. These three stages will now be described.

1. Focus group - Stage 1

Stage one involved the laying of the groundwork for this study and, as well, a potential
survey instrument was developed. A literature review and some case studies helped lay
the foundation of the study. Both industry and academic leaders have pointed out that it is
important for the business community and academia to work together and learn from

each other when exploring quality issues (Ahire, Landeros et al. 1995).

While exploring the literature on quaiity management and on business-performance (as
reviewed above), a case study was concurrently conducted. This involved a half-day
interview with a representative from each of three (AlliedSignal, Rival, and Westbume
Inc.) firms. See Appendix A-1 Case Study Participants for Stage One). Five senior

managers from a fourth firm (Siemens) subsequently participated in a series of one-on-

one interviews.
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These interviews, both the focus group and the field interviews, were recorded,
transcribed by a third party, and analyzed, (Miles and Huberman 1994; Yin 1994).
During this exercise, a sample questionnaire was discussed as to its contents and use (see
Appendix A, 1-2 Phase 1 ISO Survey). It is interesting to note that this original design

instrument was entirely focused on ISO 9000 and questions were worded accordingly.

Subsequent to these interviews, the instrument was redesigned to allow the same focus
but the questions were reworded to make them more generic to various quality
approaches and allow the effect of the ISO 9000 approach to emerge from the analysis.

Consequently, the wording and organisation of the instrument was reworked and pre-

tested with the participation of a fifth firm (Canadian Marconi).

Six senior executives from this firm accepted to discuss quality issues and the survey
instrument from their perspective. Once more the interviews were recorded. Appendix A
lists the titles of these fourteen (14) participants. Their names have been withheld as they

were promised anonymity and that the specific details of their interviews would be

treated discretely and confidentially.

Thus, the first stage of the study served the dual role of in-depth data procurement from

field study as well as helping to provide content validation of the research instrument that

was used in subsequent stages.

2. Pre-test — Stage 2

Stage two involved a pre-test for the survey instrument using a convenience sample of

quality-minded individuals who were participants at an international conference on
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“Quality in Organizations™?. This pre-test was used to increase the validity of the
instrument including the wording and formatting. According to Madu (1998)
questionnaires, should (i) be designed to be able to address the important issues, (ii) use a
Likert-type scale to reduce ambiguity, and, (iii)) be tested before full-blown

administration by knowledgeable candidates. These guidelines were considered “de

rigueur” for this research.

Ten individuals who had agreed to participate were sent a working-copy of the potential
survey instrument requesting them, as representatives of their firms, to respond to the
questions and to comment on the format, thoroughness, and clarity of the questions
(Madu 1998). Seven of these individuals responded and their comments and answers
helped to refine the survey instrument (see Appendix B— Pre-Test Participants for Stage
2). Such a refinement is essential to address the issue of content validity. Analysis of the

data from this convenience sample helped clarify what would be required for the third

stage.

3. Survey Instrument - Stage 3

During the third stage, an extended survey was conducted, using the questionnaire
instrument that was refined through the previous two stages of the research. The refined

survey instrument used various question formats, one of which includes seven-point

2 “Quality in Organisations” was a three-party presentation at the Ist North American Congress on Quality
in Organizations (Montreal, September 28- October I, 1998). The parties for this joint presentation were

representatives of two of the firms who were part of the field study from stage one and this researcher

acting as lead presenter and coordinator.
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Likert type questions that elicit the respondent’s perception of firm performance in
comparison to the industry level of performance. Use of Likert scales is quite common.
For example, Roth and Miller (1992), use it as a self-anchoring seven-point scale relative
to the firm’s primary competitors in the same industry. Davis and Cozenza (1993) offer

that Likert measurement represents an ordinal level of measurement if narrowly defined.

In this research, the survey attempts to draw out participant observations or perceptions
of both financial and non-financial performance. The range of the Likert scale is from

“worst in the industry” (1) to “best in the industry” (7). Zero was used for non-applicable

response. Table 4 below displays the range of responses.

Table 4 Likert Scale (Performance Questions)

For these questions, circle the number between 1 and 7 on the scale, which corresponds to the level
of performance for your firm. Circle 0 if your firm doesn't measure this item.

0 1 2 3 4 5 6 7
Worst in Weak Less than Average Better Very good Bestin
industry average than industry

average

Along with a series of questions related to firm performance, the questionnaire (see
Appendix C) also requested respondents to indicate the frequency with which these
performances items are measured. By way of example, below is the first question
showing both the “performance” and the “frequency” response range. At the start of this
research project, questions relating to the “frequency” of measuring for performance were
not part of the research plan. Only the questions regarding the measurement of

performance were intended. The suggestion to include “frequency” was a result of the
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stage-one focus group.

Subsequent to stage one, the instrument was redesigned in such a way that the same
questions that were used as the items for “performance measurement” were also used to
determine frequency of measurement. The participant was requested to indicate how

frequently the firm measured each item, using a four-item Likert scale, where
A = not measured
B = measured rarely
C = measured sometime

D = measured often.

This example (Q6 in Table 5) shows the two different responses (performance and

frequency) that participants would choose from. All 27 questions are listed in Table 6.

Table 5Sample Format - 27 items

Frequency of measure Perceived Performance
S w AlJA|G|B
oflal|o ele|viblo|e
tlr|m ajlle]Jo|o]|s
e| e k|lo|r|vid]|t
wlale
g
e
Q6. | The level of productivity for your firm is AlB|C 213|4|5]|6|7

As can be examined in Appendix C, subsequent to these 27 questions, there were, in

addition, a number of questions related to quality practices of the firm as well as
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questions related to the characteristics of a firm.

B. Indicators of Six Constructs

As stated earlier, this research suggests there are six first-order factors that describe
difference aspects of business performance. It was hypothesized that 27 indicators can

measure these six constructs. What follows is a breakdown of the indicators for each

construct.

Hypothesis 1 (Figure 2 above) states that the factor “product quality effectiveness™ may

be measured using four items. These items are Q6, Q7, Q8, and Q9 (see Table 6).

Hypothesis 2 (Figure 3 above) states that the factor “operational efficiency” may be

measured using four items. These items are Q10, Q11, Q12, and Q13 (see Table 6).

Hypothesis 3 (Figure 4 above) states that the factor “customer focus” may be measured

using four items. These items are Q14, Q15, Q16, and Q17 (see Table 6).

Hypothesis 4 (Figure 5 above) states that the factor “employee status” may be measured

using five items. These items are Q18, Q19, Q20, Q21 and Q22 (see Table 6).

Hypothesis 5 (Figure 6 above) states that the factor “supplier role” may be measured

using three items. These items are Q23, Q24, and Q25 (see Table 6).

Hypothesis 6 (Figure 7 above) states that the factor “financial results” may be measured

seven items. These items are Q26, Q27, Q28, Q29, Q30, Q31, and Q32 (see Table 6).
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Table 6 Survey Instrument Questions regarding Performance and Frequency

Hypothsis # Construct Quest # Question

CDNDOONNNNELEELLEWWWW NPNNON ===

Product
Product
Product
Product
Process
Process
Process
Process

Customer
Customer
Customer
Customer
Employee
Employee
Employee
Employee
Employee
Supplier
Supplier
Supplier
Financial
Financial
Financial
Financial
Financial
Financial
Financial

06, IThe level of productivity for vour firm js
Q. |The reliahility of vour prodict (service) is
CB The defect rate (or error per opportunity rate) for your
Q. __{Your firmis canformance to standards or specifications for |
| QI0._[The on-time delivery for vour product (service)is |
Q1. |The cycle time for the procuction of vour product (service) is
Q2. [Your firm's success in reducing procuction costs is
Q3.  |Inventorv tumover for vour prodict is
Rall-over far your service is
| Q4. |Cistamer satisfaction with vour prodict (service)is
Q15.__|Custamer canfidence in vour product (service) is
6. __|Custamer loyalty (repeat business) for your product (service)
_Q17. ra c ints for ice) is
8. i ion wi firmis
Q19 __|Effectiveness of the training of vour people is
QR0. | The acceptance rate for emplovee sugpestians is
Q1. ism in firmis
Q@ | tumover in firmis
| Qg3 service ityof iers is
Q@4. | The on-time delivery from your suppliers is
Q5. | The competitive level of prices fram your suppliers is

Q6. |Reveruefales of vour firm is

i Q7. )Cost performance of vour firmis
Qe8. __|Net incame of your firmiis
Q9. |Retun on investment of your firm is

CBO0. an of firmis
@BL.___|Market share for vour product (service) is
B2 |The" ting incame ue" ratio of vour firmis

In summary, the above questions would serve as the focal point of a research instrument.

C. Structural Equation Modeling

Structural equation modeling (SEM) is a statistical modeling technique that enables one

to assess validity of definitions of latent constructs by examining the relations among the

measurable variables or the indicators (Mueller 1995). Each group of questions in the

above hypotheses forms a relationship that explains a specific factor or construct. The
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selection of the questions is guided by the theory found in the literature. The questions
serve as the observed variables that define the factors or the latent (unobserved) variables.
Bollen (1989) indicates that since all latent variables correspond to concepts, they are
hypothetical variables and are representations of concepts in measurement models. Thus,

the factors are operationalised by assessing the responses to the questions.

The following measurement model expresses the relationship between the indicators

(items) and the constructs (factors) in the form:
Data = Model + Residual

The structural equation for these models above would be V= AF +E where, V represents
the observed indicators ; A represents the coefficient of the loading of factors on the

indicators; F represents the latent factors and E represents the error term associated with

indicators.

This is equivalent to a typical structural equation in LISREL notation (Joreskog and

Sorbom 1988),

X;=l,‘1§(+...li’-§'+&

where j, in this particular instance is equal to 6. In this equation, x; is the observed
indicator (any item or variable i); A ; (lambda) is the coefficient of the expected effect of
the latent variable or the standardized loading of factor j on indicator i; & (xi) is the latent
variable (factor j); and, & (delta) is the error term associated with indicator i. The error

terms are typically uncorrelated among themselves and with the factor (Bollen 1989).
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The procedure is to estimate the measurement models and to evaluate their

correspondence to the data of the responses. This may be established using confirmatory

factor analysis (CFA) (Mueller 1995).

CFA is a statistical test of the relationship that exists between the observed variables and
any underlying factors (Byrmne 1994). Barki and Hartwick (2001) indicate that CFA
enables the internal consistency reliability of each construct to be assessed. They further
offer that good model fit and significant correlations between the dimensions (the first-
order factor constructs in this work) provide evidence of convergent validity. They also
share the Bagozzi and Philips (1982) view that correlations between constructs that are
significantly less than 1.0 provide evidence of discriminant validity. Accordingly, in this

study, CFA is used to measure the strength of the fit of the indicators as definitions of the

constructs of the six hypotheses

Portraying the model as in figure 9 above and the figures below makes it easy to
conceptualize how the various components relate to one another. In the models, the six
factors (the constructs) are represented within ellipses and the observed measurements
(their indicators) within boxes. The single headed arrows leading from the ellipses to the
rectangles “represent the proposed regressions of item scores on each factor in accord
with beliefs about which variables are valid measurements of the factor in question. For
clarification of this graphical symbolism, an example is found below. The sourceless
single-headed arrows represent random measurement error and this has some bearing on
the reliability of the fit of the observed variables” (Byme 1994: 13). Asterisks are placed
on the arrows for model parameters that are freely estimated and a value of 1.0 for those

parameters that are fixed. This combination allows for statistical identification (i.e. a
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unique set of parameters consistent with the data, allowing the data to be ‘just-identified
or one-to-one correspondence’) (Byme 1994). The labels in Figure 11 (for example,

Q6_P) correspond to the questionnaire in Appendix C as well as the labels in the

correlation model above.

Figure 11Sample Format for Single Construct (Factor)

- 3| o092
;e E2
-] R2s0.15

0.78 eq
R2=0.39

0.84
—— EB
R2x0.30

0.81 £a
| R220.35

In this example, the regression values of 0.39, 0.62, 0.55, 0.59 are the loadings of the
factor “product quality effectiveness” on the four indicators (Q6=productivity,
Q7=reliability, Q8=defect rate, and Q9=conformance). The value 0.92 represents the
loading of the error measurement of Q6 or productivity. Similarly, the remaining error

loadings are 0.78 on Q7, 0.84 on Q8, and 0.81 on Q9.

The maximum likelihood (ML) estimation method is the most commonly used methods
in CFA. The estimation method requires that the data be normally distributed. Where
there exists a departure from normality it is necessary that the data be fitted using
appropriate fitting or estimation functions (Lawley and Maxwell 1971). Given such

situations, Chou and Bentler (1995) recommend the use of other estimation methods, for
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example, elliptical re-weighted least square (ERLS) estimation. These estimation

methods will usually produce different goodness of fit measures.

Multiple indices for verifying the overall goodness of fit are suggested (Hu and Bentler
1995). These include the Robust Chi-Square, Santora-Bentler Scaled Chi-Square (which
should be non-significant), the Robust CFI (>0.90), and the Average Absolute
Standardized Residual (AASR < 0.05) (Barki and Hartwick 2001). These criteria serve as

the basis for determining the strength of the fit of the models presented in this research.

In testing the above hypotheses, it is expected that the goodness of fit index (CFI) be high
(>0.90), for the first six hypotheses (first order factor models), because the hypotheses are

simple models of three to seven indicators for the single construct.

However, depending on the results of this model assessment, re-specifications may be
necessary. Accordingly, respecification continues until some optimal model is achieved.

Nevertheless, models obtained from re-specifications must be theoretically sound and not

just provide a high CFL

As well, CFA provides an estimate of the strength of the relationship among the six
constructs in the correlation model (see Figure 8) and in a higher order factor model in
which the latent constructs define a performance construct (see Figure 9). Thus, in
summary, business performance excellence is modeled as a multidimensional second-
order latent construct where each dimension is conceptualized as a first-order latent
construct reflected by observable indicators. Subsequent modeling can determine how
this performance excellence construct is affected by quality initiatives or the

organizational characteristics of location, industry type, size and ownership.
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V. Methodology Stratified Sample

The third stage of this research surveyed a stratified sample of firms from both
manufacturing and service industries in two provinces of central Canada - Quebec and
Ontario. Firm size, as defined by the number of employees and grouped by industrial

sector, served as the basis of stratification. This stratification, summarized in Appendix F

Stratified Sample Foundation, is explained below.

Manufacturing strata included firms between 50-99 employees (classified as small);
between 100-249 employees (classified as medium) and greater than 250 (classified as
large). Service industry strata used both distribution-wholesaler firms and pure service
firms. Distribution-wholesaler strata included firms between 50-99 employees (small),
between 100-150 employees (medium) and greater than 150 (large). Pure service industry
strata included firms between 20-49 employees (smail), between 50-99 employees
(medium) and greater than 100 (large). The decisions for this strata-size grouping were
based on the expert recommendation of, and discussions with, a reputable research-

marketing firm that was contracted to gather the data.

It was decided to engage the services of a research-marketing firm for the purpose of data
collection using telephone polling. The major advantage to appointing a research-
marketing firm to do the polling is the opportunity for a high participant response-rate.
With traditional mail surveys, the researcher is at the mercy of respondents, (i) who are
not seized with the urgency of the request, (ii) who may procrastinate, or (iii) who simply

refuse to participate. For non-respondents, it is necessary to wait for an appropriate time-
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delay to renew efforts to solicit cooperation.

On the other hand, telephone polling tends to be incessant. Respondents tend to cooperate
from the set-go. The response rate in traditional mail surveys may be low (Labrecque
1978; Schaeffer, Mendenhall et al. 1996) 5% - 20% of the sample (Fowler 1993). Long
and complex surveys might have response rates in the single digits. Using telephone

polling allows for a much higher response rate.

Accordingly, the stratified sample included firms that are publicly traded as well as those
that are private firms. Two publicly available databases were used to produce the sample
of firms to be contacted. For the Quebec sample of firms, the database produced by the
"Centre de Recherche Industrielle du Québec” (CRIQ 1999); was used while for Ontario,

the database prepared by Scott's Directories (Scott's 1999) was used.

As a first step, in June 1999, the two databases were consulted to establish the total
number of manufacturers, wholesalers, and service firms that existed in each the two
provinces, i.e., the overall population of firms according to the above strata. This
consultation revealed that as of this date and according to the existing databases, a
population total of 9493 firms existed in these categories (as defined above) in the two

provinces. For Ontario the total number of firms was 5883, (62%) while in Quebec the

total was 3610 (38%). See Table 7.



Table 7 The Population of Firms for the Study

Size of population
Quebec (CRIQ) Ontario (Scott's)
Size ManufactuteéDistributo:% Service Manufacturegoismbutoré Service |TOTAL

Small 50-99 ' 50-99 ; 20-49 50-99 l 50-99 20-49
1485 230 346 1854 586 476
Medium 100-249 100-149 50-99 100-249 100-149 50-99
773 89 122 1408 200 206

Large 250 & more 150 & more %100 & more| 250 & more 150 & more émo & more
329 : 90 : 146 694 : 229 : 230
TOTAL 2587 409 614 3956 1015 912

Grand Total 3610 5883 | 9493

% of Total 38% 62%

As a first intention, participation for an equal number of firms (e.g., 20) in each category,

in each province was contemplated. To obtain a representative sample of each category of

the strata would have required a total respondent sample of at least 360 firms. However,

due to limited available financial resources, a sample of approximately 275 firms was

considered to be the maximum possible.

Furthermore, establishing relative representation according to strata within this maximum

would have provided over-representation of certain types of firms and under-

representation for others. This would have created a systematic bias. Consequently, a

second plan was developed whereby a sample proportionate to the type of firm in each

province was established. Because some categories were still under-represented for a
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valid response rate, the larger values in the stratified database were reduced (without real
effect to validity and representation) to allow some smaller values to be increased. For
example, for Ontario, the 54 medium and 41 small manufacturers were reduced in order
to consider 41 and 39 manufacturers respectively. It was not felt that such a reduction
would hurt relative representation. The net effect of this shift of some numbers was to
allow for a minimum of seven firms in anyone category, a number that was deemed

sufficient for the purposes of this study. Thus, the number of required responses was

established. See Table 8.

Table 8 Number of Firms in the Sample

Sample
Quebec (CRIQ) Ontario (Scott's)
Size Manutacture%bisttibutoré Service ManufactureéDistributoré Service [TOTAL
Small 50-99 50-99 20-49 50-99 50-99 20-49
41 7 10 45 17 14
Medium 100249 : 100-149 50-99 100-249 100-149 50-99
2 i 7 i 7 @ o7 o7
Large 250 & more 150 & more %100 & more{ 250 & more 150 & mare §100 & more
TOTAL 74 21 24 104 31 28
Grand Total 119 163 282
% of Total 42% 58%

Accordingly, the firms are randomly selected within the stratified population. This

stratified sample represents a cross section of business as follows:
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1- Manufacturing, wholesaler/distributor, and service firms
2- Both private and publicly traded firms

3- Large, medium, and small firms

4- Firms from two provinces of Central Canada

A. Sample Selection

This breakdown having been established, both the CRIQ and the Scott's databases were
consulted to establish a random population from which the sample of 275 respondents
would come. Using the random number function of the software package (Microsoft
Excel, for each category of table 8, a sample of firms, three times larger than the required
number of responses, was randomly selected. A factor of three was determined after
consultation with the research-marketing firm that was chosen to conduct the survey. In
other words, to secure a large enough sample. a randomly generated list of firms three
times greater than the number of required responses was provided. Subsequently, the

names of contact people in the organizations were identified from the database and were

submitted to the research firm.

The participants to this survey were executives or senior managers, particularly in
operations or in quality management, from firms in the two provinces. Although, not all
firms were eventually contacted because quotas had been reached, each of the first block
of 825 firms was mailed an introductory letter of invitation that explained the purpose of
the research and asked for their cooperation (Refer to Appendix D1 for the English letter,

and D2 for the French letter). The covering letter was printed on Concordia University
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letterhead, and included the logos of supporting or sponsoring institutions.

The four supporting institutions had reviewed the research proposal, including the
contents of the questionnaire, and accepted to be mentioned as providing such support
and gave permission for their logos to be used. The English version of the covering letter,
which was used for the Ontario sample population, utilized the logo of the National
Quality Institute. The French version, which was used for the Quebec sample population,
utilized the logo of the Movement Québecois de la Qualité. The fact that these latter two
institutions are recognized proponents of quality practices, and that they accepted the
questionnaires, is further attestation for the content validity of the questionnaires (Madu
1998). Finally, both covering letters used the logo of the research-marketing firm that did
the polling, Guilbault and Associates. The use of the logos of supporting institutions was

used in order to stress the significance of the study as well as to facilitate a higher

response rate (Labrecque 1978).

B. Research Instruments

All communications with respect to the survey were carried out in French or in English
depending on the participant’s choice of language. Accordingly, professional translation
and bilingual telephone researchers were required. The questionnaire that resulted from
the refinements of stages | and 2 was translated into French and copies in both English
(see Appendix Cl) and French (see Appendix C2) were printed for distribution to the
participating firms. A written protocol (see Appendix E1-English or E2-French) was also
prepared which explained the purpose of the research, along with an appropriate ethical

treatment guarantee. In other words, participants were guaranteed confidential treatment,
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no participant would be harmed in any way, and reporting of results would be handled

anonymously.

C. Data Collection

The research-marketing firm subsequently telephoned the firms following the prescribed
order as determined by the randomly generated numbers. Firms that agreed to participate
were faxed the summary protocol, (see Appendix E). For this study, with such a long and
complex survey, the response rate was 51% for Quebec and 42% for Ontario. This was
achieved through a determined effort using telephone calls and follow-up fax
transmission of the survey instrument to elicit participation in this study. This high

response rate is an important attribute of the project.

Data was collected between June and August of 1999. The polling firm contacted 248
Quebec firms and 393 Ontario firms (see Appendix Gl for Quebec, G2 for Ontario).
Accordingly, the firm collected the responses for 282 firms (119 from Quebec for a 51%

rate and 163 from Ontario for a 42.3% rate of response. The data was submitted in SPSS

format.

1. Missing Data

The following paragraphs will consider the issue of missing data. Since the structural
equation modeling software application “EQS” (Bentler and Wu 1998) was used to
analyse part of the data, missing data became an issue. EQS requires that “complete data
are required for the probability density and adjustments must be made to data sets that are

incomplete” (Brown 1994:288). Thus, a method for handling missing data was required.
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A cell in a given survey dataset may be missing a value for different reasons. Reasons
include (i) omission by the person entering data from the original source, (ii) accidental
lack of response by the respondent, or (iii) deliberate non-response by the participant. In
the current survey, it would appear that all three come into play. A different procedure

was used to adjust to the missing data for each situation.

The first step was to eliminate input errors on the part of the data entry clerks. The
hardcopy of each record (firm data) that presented a missing value was examined and the

data-entry error was input. There were only four such instances.

The second step was to face the issue of participant non-response. There were two
possibilities, i.e., either, fill the void in an acceptable, statistically-sound, method; or drop
the variable or record (firm) from consideration if the rate of missing value was high thus

making valid analysis questionable.

None of the 27 variables presented a high, unacceptable, number of missing-values.
However, a decision was made to eliminate two records from the dataset. These were
firms for which the respondent failed to provide a high number of responses. Since the
missing values represented 8 of 27 possible responses (29.6%) for these, it was felt to
include them would create a bias as their whole answer set may possibly be prejudiced by
only portraying their good side. Hence two records were not considered in the final
dataset, a small Ontario manufacturing firm (osm 7) and a small Ontario service firm (oss
14), leaving 280 records or firms. Table 9 indicates that considering all 282 respondents
there were 110 missing values in the dataset, but with 2 firms excluded there were only

94 missing values out of 7560 possible responses (i.e., 94 out of 27*280 or 1.05%
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missing data). For Quebec 0.75% of the relevant dataset had missing values. For Ontario

1.38% of the relevant dataset had missing values after 2 cases were dropped.
Table 9 Missing Values

Missing Values in Two Scenarios
# Variables Records # Missing % Missing
27 282 110 1.22%

27 280 94 1.05%

2. Data imputation

For the remaining dataset (27 variables within 280 records) with missing data, it was
necessary to adopt a method of determining a value. There are several methods explored
in Brown (1994), namely, (i) listwise deletion, (ii) pairwise deletion, (iii) mean

imputation, (iv) hot-deck imputation, and, (v) similar response pattern imputation.

For the purpose of this research, hot deck imputation was chosen. This method was
adopted because it is simple to apply (unlike similar response pattern), would not lose or
eliminate some information (like listwise deletion), and would not cause a problem in the
data being positive definite or using a small sample (like pairwise deletion). Further, hot-

deck imputation increases the variance rather than reducing it (like mean imputation)

(Brown 1994).

In this method, the variable containing an empty cell was matched against the variable
with the highest correlation to it within the same case. The value of the response of this

highly correlated variable was imputed as the value for the missing cell. If the highest
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correlated variable also contained a missing value in the cell, then the next highest

correlation variable was selected. This method was used to fill in all missing values.

With a full dataset thus assured for the performance variables of the questionnaire, the

analysis of the data is the focus of the next section.
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VI. Results and Analysis

A. Respondent Characteristics

1. Individual demographics

The respondents to the survey were requested to provide their job title or function in the
firm. The majority of the respondents, quite expectedly, were involved in quality related
functions (52.8%). See Table 10 below. Among those with “quality” in their titles were
Director, Manager, Coordinator, Senior Auditor, or Supervisor of Quality. The remainder
of the respondents was evenly divided into two categories, Operations Management
(24.5%) and Other (22.7%). In “Operations Management”, the functional areas included
logistics, sales, production, technical services, marketing, and purchasing and the

respondents’ titles included Vice-President, Director, Manager, or Chief Engineer.

In the “Other” group, respondents’ titles included President, Owner, CEO, Vice-
President, Director General, Plant Manager, National or Regional Manager, or Director.
The respondents filled generic management functions such as executive, project, plant, or

general management, human resources management, finance, or controller.

Table 10 Job Functions of Respondents

Job Function

Quality related 149 52.8%
Production related 69 24.5%
Other 64 22.7%




It should be observed that, indeed, the participants accepted this study with due diligence
because response was provided by senior individuals. Such participation lends support to
the authenticity of the response and the relative importance that quality plays in these

firms. Next, we examine various characteristics of a firm.

2. Pubilic vs. Private Firms

Previously, the stratified sample of the respondents was explained (refer to Appendix F).
The four criteria for stratification were business sector (manufacturing, distribution, and
service), firm size, location, and that the population included both private and public
firms. While the first three criteria were met through the sample, the fourth criterion was

met by circumstance of the respondent.

In this regard, the percentage of private ownership firm respondents was 70.6% with the
balance (29.4%) representing firms with public ownership. Table 11 breaks this down per

province. As can be noticed, the result was similar in the two provinces.

Table 11 Distribution of Firms by Ownership

Firm Ownership

Quebec Ontario Total

Private Firms 85 114 199

71.4% 69.9% 70.6%

Public Firms 34 49 83

28.6% 30.1% 29.4%

Next, an analysis of the core questions in the survey will be performed.
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B. Statistical Analysis

This section describes the results of the analysis of the survey. First, descriptive statistics
for the 27 variables will be presented. Then, a confirmatory factor analysis model will be
used to test hypotheses 1 through 6 above. Subsequently, the results of fitting a model
with six correlated factors, and also a second order factor model will be presented.

Finally, the effects of a set of variables on performance excellence will be examined.

1. Descriptive Statistics for Performance Measurement

The first statistical procedure was to examine the descriptive statistics. Because
respondents were asked to evaluate their perception of firm performance, it was expected
that the mean of the responses would be above the mid-point of the 7-point scale. As an
example, Table 12 shows the first performance question on the survey (Q6) and the range

of responses for the Likert scale question on perceived performance.

Table 12 Response Range - Perceived Performance

Fraguency cf measura Perceived Performance
NIR|S|OgW|W|B|A|A|(G!|SB
olfal|c|‘Jo|lelefv | blo]|e
t rlm riajt|ej{o]o]ls

ala s | klofr|vidijt
t wlale
9
e
Q6. | The level of productivity for your firm is AlB}C 1({2(3(4|5|6]|7

The mean response for this example was X = 5.207 with a standard deviation S= 1.002.
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For the 27 variables, the overall mean for the 280 respondents was 5.14 with a standard
deviation of 1.16. Regarding the mean of each individual vaniable the range was 4.63 —
5.71. Generally, and as expected, the respondents saw their firms as performing above
average. This could be due to self-reporting bias. However, if every firm perceives itself
as higher than industry performance, this should not affect the magnitude of the

correlation of the factors and the formation of the underlying constructs.

In order to examine the normality of distribution for the variables, the measures of
skewness and kurtosis were used (Tabachnick and Fidell 1988). For the 280 cases of 27
variables, the standard error for skewness was 0.145 and the standard error for kurtosis

was 0.290. These values are quite acceptably small.

It should be noted that only two variables, i.e., the first 2 questions regarding customer

focus (Q14 & Q15), had a kurtosis greater than 0.702 but these too are acceptable. See

Table 13.

Table 13 Large Kurtosis

K] L 3 )

2|5 c 2 3 2

£ | 2 g a S g

2 § = p=t 2 5

r | o Item @« ] x

3 Q14 |Customer satisfaction is 5.550 0.945 -0.966 1.283
Q15 |Customer confidence is 5614 0.901 -1.057 2273

The descriptive statistics for all 27 variables are contained in appendix H-1. There is
minimal skewness and kurtosis and the data distribution appears close to normality (see
appendix H-8). As mentioned earlier, given this slight non-normality, it is appropriate to

use maximum likelihood (ML) estimation and elliptical re-weighted least squares
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(ERLS).

2. Confirmatory Factor Analysis
Consequently, a CFA is conducted for each factor and the EQS output for hypotheses 1
through 7 is presented next.
a) Results for H1: - Product Quality Effectiveness

Regarding hypothesis | — product quality effectiveness — the research instrument

included four items, as depicted in Table 14.

Table 14 Initial Items for Product Quality Effectiveness Construct

Circie the number (1-7) regarding your firm's Fraquency of measurae
performance compared with your industry

Perceived Performance

MIF|S WiW B|A|J]A|G|B
alalo o|leje|v|ib|o]|e
t m rilajl|ejlo|o|s
ale s|k|ljolriv|id]|t
t wlal|e

9

e
Q6. The level of productivity for your firm is v D C 2|13|4|5]|161]7
Q7. | The reliability of your product (service) is A|BJC 2|3/4)5|6]|7

Q8. | The defect rate (or error per opportunity rate) for | A | B | C

your product (service) is

Q. Your firm's conformance to standards or AlB|C

specifications for your product (service) is

As mentioned, the respondents indicated their perceptions of performance using the 7-
point Likert scale. The results of the CFA (see selected output in Table 15) indicate an

excellent fit, CFI = 0.99. Also, the P-value for the chi-squared statistics of 0.214 is good.
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The average standardized residual of 0.015 is very good. These suggest a very close fit.

Table 15 Product Quality Effectiveness

items and Test Statistics Results
Chi square 3.086
Degrees of Freedom 2
Probability for Chi square statistics 0.21376
Normalized Chi Squared 3.101

Absolute average standardized residual (AASR) | 0.0152

Maximum Standardized residual 0.05
Normed Fit Index 0.974
Non-Normed Fit Index 0.971
Comparative Fit Index 0.990

Regarding the factor loadings, the standardized coefficient for the first indicator is 0.392,
which is somewhat lower than the remaining standardized loadings (0.62, 0.55, 0.59).
The standardized factor-loading coefficients, the coefficients of the error term and the R-
squared value (0.15, 0.39, 0.39, 0.35) for each indicator of this “Product Factor” are
presented below (see Figure 12). From this figure we note that the best indicator for this

factor is Q7_P (Reliability) followed by Q9_P “Conformance”.

Figure 12 Product Quality: Factor Loading and the R’ values
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Although, this construct may be defined with these four indicators, there is an apparent
inconsistency. The indicator “Productivity”, Q6, with low standardized loading (0.39)
and low R-squared value (0.15) would appear to set this indicator apart from the
remaining items. This latter point notwithstanding, we conclude that Hypothesis 1 is not

rejected. Therefore, these four items may measure the construct “Product quality

effectiveness”.

b) Results for H2: - Process Efficiency

Regarding hypothesis 2 — process efficiency — the survey instrument contained 4 items as

depicted in Table 16.

Table 16 Initial Items of Process Efficiency Construct

Q10. | The on-time delivery for your product (service)is | A [ B{C|[D|[1]|2|3|4[5]|67

Q11. | The cycle time for the production of your VIBEOID{11213]4

5167
product (service) is
Q12. | Your firm’s success in reducing productioncosts | A|B{C|D|1|2|3[4|5|6]|7
is
Q13. | Inventory turnover for your product is APBICID|1]2(3(4(516]7

Roll-over for your service is

The results of the CFA indicated an excellent fit, CFI = 0.987. (See Table 17) Although
the P-value for the chi square statistics of 0.125 is not satisfactory, the average

standardized residual of 0.0157 is very good, as is the maximized standard residual of
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0.076. These indices combined suggest a close fit for this model.

Regarding the factor loadings, the standardized coefficients are somewhat low but above
the acceptable level (.30). The standardized factor-loading coefficients (0.61, 0.80, 0.45,
0.48), the coefficients of the error term and the R-squared value for each indicator (0.37,
0.64, 0.20, 0.23) of this construct are graphically displayed in “Process Efficiency” below
(see Figure 13). It might be noted that “cycle time” (Ql1) is perceived to have the

strongest impact on this factor with a regression coefficient loading of 0.80.

Table 17 Process Efficiency

items and Test Statistics Resuits
Chi square 4.162
Degrees of Freedom 2

Probability for Chi square statistics | 0.1248

Normalized Chi Squared 4173
Average standardized residual 0.0157
Largest Standardized residual 0.076
Normed Fit Index 0.976
Non-Normed Fit Index 0.961
Comparative Fit Index 0.987
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Figure 13 Process Efficiency: Factor Loading and the R? values
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Accordingly, Hypothesis 2 is not rejected. The construct “Process Efficiency” may be

designed using these four items of measurement.

¢) Results for H3: - Customer Focus

Regarding hypothesis 3 — customer focus — the questionnaire contained 4 items as

depicted in Table 18.

Table 18 Initial Items for Customer Focus Construct

Qu4. | Customer satisfaction with your product AIBICIDI1)2(3]|4|5]|6/|7

(service) is

Q15. | Customer confidence in your product (service)is | A{B]lC|D{1|2(3]4|5]|6]7

Q16. | Customer loyalty (repeat business) for your AIBICIDI1}2|3]4(5[6(7

product (service) is

Q17. | The rate of customer complaints for your AlBIC|D{1[2|3|4]|5|6]|7

product (service) is
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The results of the CFA show that the Chi square value of 9.675 (df=2) is rather high and
the P-value of the chi-square statistics (.0079) is not satisfactory (see Table 19).

However, the CFI = 0.969 is very good, and the average standardized residual of 0.0214

is good. These latter indices suggest a close fit.

Table 19 Customer Focus

items and Test Statistics Resulits
Chi square 9.675
Degrees of Freedom 2

Probability for Chi square statistics | 0.0079

Normalized Chi Squared 9.259
Average standardized residual 0.0214
Largest Standardized residual 0.081
Normed Fit iIndex 0.962
Non-Normed Fit Index 0.906
Comparative Fit Index 0.969

The factor-standardized coefficients (0.72, 0.85, 0.57, 0.34), the coefficients of the error
term and the R-squared value for each indicator (0.53, 0.72, 0.32, 0.12) of this construct
are graphically displayed below (see Figure 14). Based on these standardized loadings, it

should be noted that *“customer confidence” (Q15) is the most important indicator of a

customer focus.
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Figure 14 Customer Factor: Factor Loading and the R? values
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The output indicates that QL7 “Complaints™ has a relatively weak standardized loading
coefficient (0.34), a low R-squared value (0.12) and the largest standardized residual
(.094). These results indicate that this particular item does not have much in common
with the remaining items. Nevertheless, Hypothesis 3 is not rejected. The construct

“Customer Focus™ may be designed using the above four observed variables.

d) Results for H4: - Employee Status

Regarding hypothesis 4 — employee status — the research instrument included these five

observable indicators, as depicted in Table 20.

Table 20 Initial Items of Employee Status Construct

Q18. | Employee satisfaction with your firm is AIBICIDj1(2(3]4(5]|6}7
Q19 | Effectiveness of the training of your people is AlB|CID|1|2[3]|4|5]|6]|7
Q20. | The acceptance rate for employee suggestionsis | A|B|C|D{1|2|3}4|5]|6]7
Q21. | Employee absenteeism in your firm is AlB|C|D|1|2|3|4]|5|6]|7
Q22. | Employee turnover in your firm is AlB|C|Dl1]213|4]|5|6]7
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The results of the CFA (see Table 21) show that although the average standardized
residual is acceptable (.045) for this construct, the fit (CFI = 0.833) is below the

acceptable minimum (0.90). Additionally, the p-value for chi square statistics is 0.001,

which is not acceptable.

Table 21 Employee Status

items and Test Statistics Results
Chi square 32.353
Degrees of Freedom 5

Probability for Chi square statistics .001

Average standardized residual .0451
Largest Standardized residual 231

Normed Fit index 0.814
Non-Normed Fit Index 0.667
Comparative Fit Index 0.833

The factor-loading coefficients (0.52, 0.64, 0.64, 0.33 and 0.34), the coefficients of the
error term and the R-squared value (0.27, 041, 0.41, 0.11, 0.12) for each indicator of this

construct are graphically portrayed below (see Figure 15).

The standardized factor loadings for the first three indicators (0.521, 0.640 and 0.641) are
satisfactory. However the standardized loading coefficients of the fourth item
“Absenteeism” (Q21 = .332) and fifth item “Turmover” (Q22 = .341) are low, as are the
R-squared values (0.11, 0.12). Further the largest standardized residual is Q22= .231.

Apparently, these two variables do not have much in common with the remaining items.
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Figure 15 Employee Role: Factor Loading and the R’ values
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These results indicate that these two observed indicators are apart from the first three
indicators (Q18, Q19, and Q20). Thus, Hypothesis 4 was not supported as originally
stated. By not including items Q21 and Q22, the factor is re-specified as a 3-item factor.
Following a CFA of the re-specified factor, the standardized loadings are .460, .676, &
.688 and R-squared values are .211, .457, and .474 respectively. This re-specified model
does not reject the hypothesis because a CFI is not calculated for a 3-item model with
zero degrees of freedom. The construct “Employee Role” may be designed using the first

three observed variables above: Satisfaction (Q18) - Training (Q19) - Involvement (Q20).

e) Results for HS: — Supplier Role

Regarding hypothesis 5 — supplier role — the three items of the questionnaire are depicted

in Table 22.
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Table 22 Initial Items for the Supplier Role Construct

Q23. | Product (service) quality of your suppliers is AlBICIDI112]|314)|516}7

Q24. | The on-time delivery from your suppliers is AIBICIDI1[2(3]4|5(6]7

Q25. | The competitive level of prices from your AIBICIDI1|2]|3]4|5(6]|7
suppliers is

The results of the CFA for a 3-item construct are not calculated. However, the
standardized factor-loading coefficients (0.84, 0.65, 0.50), the coefficients of the error
term and the R-squared value (0.71, 0.43, 0.25) for each indicator of this construct are
graphically displayed below (see Figure 16). The large standardized loading coefficient

for supplier quality (Q23) stands slightly apart from the standardized loading of the two

other indicators.

Figure 16 Supplier Role: Factor Loading and the R’ values
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The results are deemed acceptable and the Hypothesis 5 is not rejected. The construct

“Supplier” may be designed using the three observed variables above: Quality (Q23) -
Delivery (Q24) - Price (Q25).

112



f) Results for H6: - Financial Performance

Regarding hypothesis 6 — financial performance — the survey instrument contained the

questions as depicted in Table 23.

Table 23 Initial Items for the Financial Performance Construct

Q2s6.

Revenue/sales of your firm is

Q27.

Cost performance of your firm is

>

D

Qzs.

Net income of your firm is

b

L

Q29.

Return on investment of your firm is

D

Q30.

Return on assets of your firm is

D

Q31.

Market share for your product (service) is

Q32.

The “operating income/revenue” ratio of your

firm is

The results of the CFA (see Table 24) show that the fit, CFI = 0.891, is below the 0.90

minimum. Furthermore, the p-value for chi square statistics is 0.001, which is not

acceptable. Thus, even though the AASR is good at .04 14, the other indices indicate an

unacceptable fit.

The standardized factor-loading coefficients, the coefficients of the error term and the R-

squared value for each indicator of this construct are displayed graphically below (see

Figure 17)
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Table 24 Financial Performance

items and Test Statistics Resuits
Chi square 132.127
Degrees of Freedom 14
Probability for Chi square statistics | 0.001
Average standardized residual .0414
Largest Standardized residual 249
Normed Fit Index 0.881
Non-Normed Fit Index 0.837
Comparative Fit Index 0.891

Regarding the factor loadings, the standardized coefficients of four indicators Q28 =
819, Q29 = .878, Q30 = .839, and Q32
loading coefficients for Q26 = .583, Q27 = .587, and Q31 = .546, are relatively lower as

are the R-squared values (.34, .34, and .30 respectively). This suggests that three of the

items do not share a commonality with

residuals for Q26 and Q27 are high.

= .792 are high. However, the standardized

the first four. Furthermore, the standardized
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Figure 17 Financial Factor: Factor Loading and the R? values
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Re-specifying the model by eliminating some indicators might improve the fit. The
questions Q26 and Q27 are re-examined and after due reflection, are considered to be
faulty. First, Q26 “Revenue/sales of your firm is” seems to be ambiguous. The financial
performance factor in phase 2 of the research contained eight items. Just prior to
launching the questionnaire, two items were grouped as a single question. Revenue of
your firm and Sales of your firm were grouped to be “Revenue / sales of your firm.
However, in hindsight and because of the weak results, ambiguity appears to be a
problem since revenue and sales are very different concepts. The question containing an

“or” with 2 different concepts can generate invalid and unreliable data.

Similarly, Q27 “Cost performance of your firm is” may be seen as an ambiguous

question. The original intention of the item was to get a sense of a firm’s ability to control
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costs. In the light of the weak and inconclusive results, it appears that the question may
have been ambiguous for the respondents (particularly since a question in the Process

factor also spoke about costs, (i.e., your firm's success in reducing production costs is).

Consequently, both of these questions were eliminated from the items for this factor.

Hence the original Hypothesis 6 that a financial construct be operationalised by 7 items is

rejected. Instead a five-item factor is not rejected.

The fit of the five item financial first-order construct would be quite acceptable based on

the results in Table 25.

Table 25 Financial Performance - Five Items

items and Test Statistics Resuits

Chi square 354
Degrees of Freedom 5

Probability for Chi square statistics | 0.001
Average standardized residual 0217
Largest Standardized residual .086
Normed Fit Index 0.957
Non-Normed Fit Index 0.925
Comparative Fit Index 0.963

In summary, the CFA output showed that some of the hypotheses are supported.
Hypotheses 1, 2, 3, & 5, with CFI fit indices greater than 0.90 and acceptable AASR
values, are among this group. However, hypotheses 4, and 6, with CFIs less than 0.90 are
not supported as originally proposed and some re-specification was required. See

appendix H-2 for a summary of the results of the CFA for the six hypotheses.
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3. Subsequent Modeling

With the above six individual factor models satisfactorily specified, additional models,
which build on these models, are tested. First, a correlated factor model is tested. Based
on the result of this, a second-order factor model is subsequently tested. Finally, the
effects of different independent variables on the second order factor are studied. Each of

these three tests is explained below beginning with a correlated model.

a) Six-Factor Correlated Model

In this model, the six factors specified separately in the previous section were tested
together as a six-factor correlated model. Since two variables of the original 27 in the
questionnaire were removed earlier (Q26 & Q27), the number of observed variables in
this correlated model was twenty-five. The following provides a summary of the results.
The average absolute standardized residual value was 0.0461, which may be considered
as satisfactory. However, using maximum likelihood estimation (ML) method, the
comparative fit index was unacceptable, 0.886. Thus, an attempt was made to re-specify
the model. The EQS program offers several alternatives to improve the fit. One
alternative is to simply not consider a variable and remove it from the model. Another
alternative is to relocate the variable as an indicator of a different construct. Although
structural modeling may present the basic statistical opportunity for doing any of these, it
is necessary to consider the logic of the structure and perform such steps only if they are

in keeping with the substantive understanding of the problem (Chin and Todd 1995).
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(i) A seventh factor - Stakeholder Behaviour

Examination of the output of the 6-factor correlated model reveals that Q17, Q21, and
Q22 have small loadings (.404, .343 and .361 respectively) and low R-squared values
(respectively .163, .117, .130). In the previous single factor models, analysis of the
customer factor and the employee factor (hypotheses 3 and 4 above) also identified these

variables (Q17, Q21, Q22) as not having much in common with the remaining variables.

Given this situation, it is suggested that the three indicators be removed from the two
original constructs and be considered as forming the basis of a new construct. The
difference might be that the indicators of these customer and employee constructs
measured either attitude or behaviour. By grouping these three behavioural measures (see
Table) a new construct can be suggested that accordingly might be referred to as
“stakeholder behaviour”. In the literature, customers and employees referred to as
stakeholders and the three questions reflect a common logic, i.e., a reaction on the part of

customers or employees. This factor might also be labelled “Stakeholder Dissatisfaction”.

Table 26 Items for a Stakeholder Behaviour Construct

Q17. | The rate of customer complaints for your AlIB|C|Dl1}2[3|4|5|6(7
product (service) is

Q21. | Employee absenteeism in your firm is AlBIC|DI1]2|3|4|5]|6]|7

Q22. | Employee turnover in your firm is AlB|CID|1|2|3|4|5|6(7

The correlated model, now composed of 7 factors is run. The EQS output reveals that the
CFI has improved 0.1 (from 0.886 to 0.896) as a result of the creation of the 7® factor.

This is still unacceptable but the factor loadings in the correlated factor model for the
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above three questions have improved (Q17=0.552, Q21=0.551, and Q22=0.489).

However, given the still poor fit for the 7-factor model, further re-specification is

required.

(ii) Removal of one variable

In the EQS output for the above 6-factor correlated model, Q8 (see Table 27) has a
relatively low loading coefficient (0.411), a high error value (0.912) and a low R-squared

value (0.169). Furthermore, Q8 has a large standardized residual (0.215) in this model.

Table 27 Item Excluded from Model

Qs. The defect rate (or error per opportunity rate)for | A|B|C|D|1]|2|3}|4}|5|6]|7

your product (service) is

Given these results, the question itself was re-examined. Given the Likert-scale choice of
“worst (1) to best (7)” in the industry, it might be suggested that the respondents may
have been faced with a dilemma on how to respond. With this question, the respondent
might have found it easier to have the choice “highest to lowest” in the industry. Given

this possible ambiguity and the low loading coefficient and the large residual, the

question was removed from the model.

b) Seven-Factor Correlated Model

The model is now specified as a 7-factor model defined by 24 variables. The re-specified
model was run. A test for multivariate normality is the Mardia measure of multivariate

kurtosis. Normality would be rejected if the variables were too light or too heavy-tailed
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compared to distribution expected with normal theory (Bentler 1995). In this seven-factor
correlated model and the second-order factor model, the Mardia-based kappa = 0.1603
and mean scaled univariate kurtosis = -0.0137. This is acceptable and indicates close to
normal distribution (see Appendix H-8). If multi-normality is not a reasonable description
of the distribution, then maximum likelihood may not yield appropriate statistical
statements and standard errors and chi-square tests may be incorrect (Bentler 1995). In
such a case, the different fit indices and the average absolute standardized residual

(AASR) become better guides as to the adequacy of the model.

Using maximum likelihood estimation, the model achieved a very good overall fit. The
chi-square test was significant, (Chi-square = 369.85, df = 209, p = < .001). Although not
desirable, such a significant p-value can occur due to a slight violation of normality
assumption or large samples (Joreskog and Sorbom 1988; Barki and Hartwick 2001).
However, both the ML-CFI and AASR indices exceed recommended threshold levels
(CFI = .920 and AASR = .0429.) Factor loadings were also good ranging from .497 to
-925. Using ERLS and Robust estimation, the above results are even more impressive. As
depicted in Table 28, the CFI is 0.975. This model is statistically and logically sound.

Hence, the hypothesis that business performance may be defined as a multi-factor

correlated model is supported.
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Table 28 Output Seven Factor Correlated Model

items and Test Statistics Results using ML | Results using ERLS
Chi square 369.85 3109
Degrees of Freedom 209 209
Probability for Chi square statistics < 0.001 <0.001
Average standardized residual 0429 .0429
Largest Standardized residual 192 191
Normed Fit Index .836 932
Non-Normed Fit Index .903 97
Comparative Fit Index .920 976
Robust Comparative Fit index .931 975

A graphical representation of the Seven-Factor Correlated Model, with the correlations,

the regression coefficients, the error terms, and the R-squared values, is presented in

Figure 18 below.
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Figure 18 Seven-Factor Correlated Model
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As suggested above, the construct labelled “Behaviour” might also be labelled
“Stakeholder Dissatisfaction” because the indicators that measure this factor are
indicators of customer or employee negative reactions. The correlations among the
factors are listed in Table 29 below. All values are significant and represent a convergent

validity for the factors in the model. Some interesting observations may be made from the

results of this model.

The highest correlation (.923) exists between product quality effectiveness
and the role of employees. This is strong support for the importance of
training employees, accepting their suggestions and assuring their
satisfaction. The result of such a focus may well be more effective quality
production. Similar observations are often seen in the literature (Marks,

Hackett et al. 1986; Johnston, Fitzgerald et al. 2001).

The correlation between an efficient process (F2) and product quality
effectiveness (Fl) is very high (.894). This is an indication of strong
relationship between quality initiatives that improve cycle time, that reduce
production costs, that respect service delivery specifications, that minimize
inventory, on the one hand, and improved productivity, product capability
and reliability on the other hand. This linkage is the basis of the ISO program

and this high correlation supports the theory behind ISO (Uzumeri 1997).

There is a very strong relationship (.796) between customer (F3) and the
product quality effectiveness (F1). This underlines the belief that to be

considered as having an effective quality production, a firm should practice
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initiatives that are based on customer satisfaction, that attempt to build
customer confidence and that assure customer loyalty. This would support the

focus on designing for customer satisfaction through the QFD process (see

Griffen & Hauser (1993).

There is a strong relationship (.729) between a concem for employees (F2)
and the process efficiency of the firm. This suggests that by working towards
higher employee satisfaction, proving them training and involving them in the
operation (suggestion acceptance) will translate into greater process efficiency
which in turn translates into greater product quality effectiveness. This is

reflected in Bell and Becker’s article in Quality Progress (Bell and Becker

2001).

The correlation between the employee construct and the customer construct is

603 which would mildly support the position of Schlesinger and Zomilsky
(1991)

The correlations between product quality effectiveness (F1) and the other
factors (see the Fl column in table 29 below) are relatively high. This
underscores the importance of product quality effectiveness. Placing the

correlation values in a descending order may also be an agenda for

organizational strategy.
F4 - Employee role (.923)

F2 - Process efficiency (.894)
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F3 — Customer focus (.795)

F7 — Financial performance (.659)
FS — Stakeholder behaviour (.646)
F6 — Supplier role (.645)

Examining the lower values, some of the correlations for supplier role (F6)
might be seen as a discouragingly low (.388, .470 and .354) for proponents of
supply chain management because the link between supplier and the other
factors that make up organizational performance is not as strong as the other
factors in this model. Conversely, such a weak relationship in the model may

be accepted as a challenge for future emphasis.

Table 29 Correlation Values - Seven Factor Correlated Model

Integrated Model Correlations among Seven Factors
F1 F2 F3 F4 F5 F6

F2 .894*
F3 .795° .628*
Fa4 923 .729* 803"
F5 .646"* 527 454 .568*
F6 645 631 .as" 470 .354*
F7 .659* .558* A37* 525" 328 .A36*

¢) Second-Order Factor Model

Subsequent to the successful fit of the correlated seven-factor model, a second-order
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factor model is tested. It is hypothesized that the first-order factors might together define
a higher-order latent construct “performance excellence”. A graphical representation for
this model appears below (see Figure 19.) For this model, the regression weights for the
two constructs “product” and “process” are constrained to be equal. This constraint is

required to make the model identified (Byrne, 1994).

The EQS output for this higher-order model likewise shows a very good overall fit. Both
robust maximum likelihood (ML) and elliptical re-weighted least squares (ERLS)
estimation methods are used. Similar to the correlated seven-factor model above, the chi-
square test is significant, (ML Chi-square = 459.63 or ERLS Chi-square 399.008, df =
246, p = .000). However, both the CFI and AASR indices exceed their respective
recommended threshold levels (Robust ML CFI = 0.915 and Robust ERLS CFI = 0.968

and AASR = .0454. Factor loadings for the performance excellence construct are high,

ranging from .602 to .955.

Furthermore, the t-statistics for all 24 coefficients of regression are significant. The EQS

output is presented in Appendix H-2
Once again, some interesting observations might be made, for example:

In relation to business performance excellence, product quality effectiveness
and organizational process efficiency have the largest loadings followed by

emphasis on the role of employees and a focus on customer.

It might be noted that in comparison to the correlated model above, the
loadings for F2 and F4 are in a reverse position. In other words, in the

second-order factor model, process efficiency has a larger loading on the
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business performance excellence factor than did the employee status factor.
Nevertheless, in this research sample, an emphasis on the role of employees
is a stronger indicator of performance excellence than are four of the

remaining factors (customer, supplier, behaviour-dissatisfaction, finance).
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Figure 19 Second-Order Factor Model
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It might also be noticed that financial performance, relationships with suppliers and
stakeholder behaviour have approximately equal regression coefficients on performance

excellence, i.e., their respective influence is approximately equal.

This model underscores the need for firms to obtain performance metrics in addition to

ubiquitous financial metrics in defining business performance excellence.
The next section describes the influence of various independent variables on the
performance excellence model.

4. Three Scenarios Relative to Performance Excellence

Two scenarios are presented to test the influence of different independent variables on

performance excellence. These scenarios are:

1. The effect of ISO 9000 certification on performance excellence

™

The effect of quality management programs on performance excellence

3. In addition, the relationship between firm characteristics and performance

excellence is studied.

In order to test the effect of these independent (qualitative) variables on performance
excellence, first, a measure of performance excellence was created by averaging the 24
observed variables used in the above seven-factor correlated model. Then, the effect of a

number of factors on this measure of performance excellence was assessed by means of

analysis of variance.
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a) The ISO Effect

To test the effect of the [SO 9000:1994 certification program on performance excellence
model, three groups are considered. The first group involves firms that had not been ISO
certified but which applied other quality initiatives or programs. There were 132 such
cases (47.1% of the sample.) The second group only used ISO 9000, i.e., they applied no
other quality initiative but ISO. In the sample of 280 firms, there were only 3 such firms
(1.1% of the sample). The third group includes firms that indicated they had neither ISO
certification nor had they adopted any other quality program.’ In this group there were 21

firms (7.5%) of the 280-firm sample. Table 30 provides a cross-tabulation of the data.

Table 30 ISO Distribution in Sample

ISO certification | No ISO certification Total
Other quality programs 124 132 256
No other quality programs 3 21 24
Total 127 153 280

* Question 38 provided a list from which respondents indicated the programs they adopted. These included
Benchmarking, Quality Circles, Just in Time (JIT), Kaizen / Continuous Quality Improvement, Six Sigma,
Industry Standards Compliance Programs, [SO 14000, Quality Assurance system, Total Quality
Management Approach, Other ). Q44 asked whether or not they obtained ISO certification. Q45
asked whether or not they had self-audited against or won a national or regional quality award. These

questions are part of the survey instrument (see appendix C1.)
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Using GLM univariate analysis of variance of the SPSS program, the results, as shown in
Table 31 below, indicate that neither ISO, nor ISO in the presence of other quality

programs, affects performance excellence.

Table 31 ISO & Quality Program Effect on Performance Excellence

Source Type ll Sum of| df Mean Square F Sig.
Squares

Corrected Model . 3 .32 8 .
Intercept 1007.5 1 1007.52) 2795.7 .
ISO . 1 . 2. A2
Quality Initiatives 7 1 7 1.9 A
Interaction . 1 .9 2.5 A1
Error 99.4 27 3
Total 7459.31 28
Corrected Total 100.4 27

The standardized residual for the dependent variable was plotted and, as demonstrated in

Figure 20, no strong departure from the normally distributed is observed.

Figure 20 Normal P-P Plot of Regression Standardized Residual
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The next section describes the second scenario where the effect of various specific

quality initiatives on performance excellence is measured.

b) The Quality Initiatives Effect

As stated earlier, question 38 on the research instrument, asked participants to identify
which quality initiatives, on a list of practices, their firm had implemented. These items
are listed in the footnote above. Furthermore, participants were asked to indicate in
question 44 whether the firm had been certified ISO 9000 and in question 45, whether the
firm had self-audited against the criteria of a national quality award program, e.g.,

Baldrige (U.S.), Canada, Qualimétre in Quebec, etc.?

The intention of this section is to test the effect of these quality practices as well as the
effect of ISO in combination with these other practices, on the response variable. For the
purpose of simplifying the test, the practices listed in question 38 were divided into three

categories, based on the degree of comprehensiveness. Comprehensiveness includes

5 The notion of “self-audit” was used because relatively few firms actually apply for their national award
but several do request or are made aware of the criteria Hendricks and Singhal Hendricks, K. B. and V. R.
Singhal (1997). "Does implementing an effective TQM program actually improve operating performance?
Empirical evidence from firms that have won Quality Awards.” Management Science 43(9): 1258-1274..
Since there is a quantum leap in process excellence between knowing the criteria and successfully abiding
by the criteria, it is quite a task for firms to arrive at the point of being able to compete. The number of
firms here is quite limited It is suggested here that simply to begin the practice of abiding by the criteria

and self-auditing against them could accordingly be deemed a worthy quality practice, a first step towards

excellence.
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degree of difficulty for implementation; time and expense for implementation; or a
pervasiveness cultural change required, i.e., new quality philosophy. Admittedly, this is a
subjective classification established in order to experiment with various treatments of the
quality effect on performance. The three classifications are shown in Table 32 below, (the

values in brackets represent the percentage of respondents in the sample that indicated the

firm practiced this initiative.)

Table 32 Three Levels of Quality Practices

Level 1 Level 2 Level 3
Benchmarking (52.1% of the Kaizen (30.7%) Six-Sigma Program (11.1%)
respondents) Just-in-time-JIT (42.1%) Total Quality Management
Quality circles (28.9%) ISO 14000 (5.7%) (36.4%)

Quality assurance (61.8%) National Quality Award
0,

Industry standards (37.9%) program (3.9%)

70 of 280 respondents 71 of 280 respondents 115 of 280 respondents

Respondents were placed in only one category, i.e., the highest level according to their response.
In this grouping there are 256 respondents. The remaining respondents to the sample either had
no quality initiative of any kind (21 cases) or were only certified ISO (3 cases). Here are a few
examples of how the respondents were classified:

If a firm indicated that it had adopted a quality assurance program and that it did benchmarking,
the firm was classed as level 1 since either activity was in Level 1.

If a firm used quality circles (Level 1 activity) and indicated it started a TQM program (Level 3
activity), it was placed in level 3 since this was the higher level of the two activities.

In order to test the specific quality initiative effect (with ISO interaction), the data arising

from Table 32 is entered into the cross-tabulation Table 33 below.
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Table 33 Three Levels of Quality and ISO Cross Tabulation

Level of Quality ISO yes ISO no Total
Initiatives
0 (no quality level) 3 21 24
| 33 37 70
i 33 38 71
] 61 54 115
Total 130 150 280

Using GLM univariate analysis of variance, the results for this scenario are as follows. As
shown in Table 34, with & < 0.10 as a reference, there is a slightly significant main effect
of ISO on the response variable, performance excellence (p value = .080). But, the main
effect of “levels of quality initiatives™ is not significant. That is, Quality initiatives alone,
do not influence performance excellence (p value = .466). However, the interaction

between this factor and the ISO is highly significant (p value = .002).

Table 34 Three Level Quality and ISO Interaction

Source Type lll Sum of df Mean Square F Sig.
Squares
Corrected Model 5. 7 7 2.27 .02
intercept 307€.7 1 3076.7 8819.7
I1ISO 1.0 1 1.0 3.0
Levels of Quality .8 3 3 .8 4
Interaction 5.2 3 1.7 5.0
Error 94.8 272 3
Total 7459.31 280
Corrected Total 100.4 279

This significant interaction effect between levels of quality and ISO can be observed in

Table 35 and Figure 21. In order to discriminate which level or levels are determinant of
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Table 24 Three Level Quality & ISO Descriptive Statistics

Leveis of Quality Mean | Std.Deviation | N |
No ISO No Quality Program 5.1 797 21
Level | Quality Program 5.1 44 3
Level Il Quality Program 52 .55 3
Level Il Quality Program 5. 83
Total 5.1 .601 15
ISO No Quality Program 45 8
Level | Quality Program 5.01 .5 3
Level 1l Quality Program 4.9 .54 3
Level ill Quality Program 5. 61 61
Total 5.1 .601 12
Total No Quality Program 5.0 .78 2
Level | Quality Program 5. 4 7
Level Il Quality Program 5.11 . 7
Level [l Quality Program 5.1 83 11
Total 5.1 6 2

Figure 20 Level Three Quality & ISO Effect on Performance
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We note from the above graph (Figure 21) that, the lines corresponding to no quality
program (level 0), and also for levels 1 and 2 decline. The mean value of the response
variable for Level 0 quality declines from 5.16 when ISO is not present to 4.57 when ISO
certification is present. Similarly, for Level I, the mean value declines slightly from 5.17

to 5.01 and for Level I the mean value declines from 5.25 to 4.95. This is reflected as

well in Table 35.

At first, it seems that, at level zero, one and two quality, performance of ISO-certified
firms is less than that of none-certified firms. However, by performing Scheffé method of
multiple comparisons on the mean of these groups, we note that, at a = .05, these
differences in the performance are not statistically significant. That is, at these three
levels of quality (0, 1 and 2) firms with ISO and without ISO are performing similarly.
However, the line for Level OI quality is upward. The mean value of performance
excellence rises from 5.00, for firms without ISO, to 5.30 for firms with I[SO. A Scheffé
method of multiple comparisons on the mean of these two groups was performed and the
result was significant at & = 05. Therefore, it seems that the significance of the interaction

between ISO certification and quality level is only caused by the combination of ISO and

Level OI quality.

In summary, as reported in Table 34 above, ISO has slightly significant main effect (p
value = .08) and the interaction between Levels of Quality and ISO is highly significant.

As was shown in the graph (Figure 21) and Table 35, the combination of ISO and Level

HI significantly increases performance excellence.

It must be noted that the assumption of homogeneity of variance is valid since the Levene
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test is not significant. See Table 36 below.

Table 36 Levene's Test of Equality of Error Variances

F df1 df2 Sig.

.920 7 272 .492

Using the 7 individual constructs in the common-factor model as the response variable,

similarly, a set of two-way ANOVA was conducted and the following results were

obtained.

Regarding the finance construct, both ISO (p value .052) and the interaction of
ISO and the Levels of Quality (p value = .079) have a moderately significant
effect. Furthermore, the mean values of the response variable does not vary
significantly for different combinations of ISO with Level I and Level I quality.
However, at level III the mean value of the finance construct shows a small

increase, (from ¥ =4.87to ¥ =5.08).

Regarding the employee role construct, the interaction of ISO and Levels of
Quality has a highly significant effect on this construct (p value = .004).
Furthermore, the mean values of the response variable do not vary significantly at
different combinations of ISO and Level I, or ISO and Level II. However at level

[I the mean value of the construct shows a significant increase when ISO is

present, (from X=4.54 to X =4.95).

Regarding the customer focus construct, the interaction of ISO and Levels of

Quality (p value = .001) has a highly significant effect on the construct.
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Furthermore, the mean values of the response variable do not vary significantly at
different combinations of ISO and level of quality. However, for firm with ISO, at
level I the mean value of the response variable “customer focus” increased

(from x=5.39to0 x =5.70).

* Regarding the process efficiency construct, both ISO (p value .029) and the
interaction of ISO and Levels of Quality (p value = .004) have a highly significant
effect on the process factor. Furthermore, this interaction effect is due to the
combination of ISO and level M. (The mean value of the response variable

significantly increases fromX = 5.09, when ISO is not present, to ¥ = 5.29 when

ISO is present).

* Regarding the product quality construct, the interaction of [SO and Levels of
Quality (p value = .022) has a highly significant effect on the factor. Furthermore,
although the mean values of the response variable for different combinations of
ISO and quality initiatives are not significantly different, at level I the mean

value significantly increases from X = 5.37, when ISO is not presentto ¥ = 5.57

when ISO is present.

These effects indicate that ISO and particularly the combination of ISO and Level I
quality initiatives have a significant effect on the overall construct of business
performance excellence. In addition except for shareholder behaviour and supplier role,
the other 5 constructs obtained in the common-factor model are also significantly affected

similarly. This should be a strong motivation for managerial pursuit of such practice.

Consequently, regarding the hypotheses of this research that relate to quality initiatives,
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we may conclude the followings:

Hypothesis 8a states that the presence of ISO certification would positively affect
performance excellence. The data provide no evidence to support the above
hypothesis. This may be due to different situations, including (a) the motivation
for ISO itself, or (b) the motivation for ISO especially where firms have

undergone no other or only minor quality programs.

Hypothesis 8b states that firms that have instituted quality initiatives, but which
have not obtained ISO certification, will demonstrate business performance as
good as firms with a quality program as well as being ISO certified. This
hypothesis is supported. While, the mean for firms with ISO and a quality
program is 5.133, the mean for firms without ISO and a quality program in the
sample is 5.125, which is not significantly different. These results for these two
hypotheses would not be encouraging for firms contemplating embarking upon
ISO certification. ISO certification is not sufficient in its own right to move a firm

to business excellence. However, the next 2 sets of results will counter balance

this.

Hypothesis 8c states that firms that have instituted both ISO certification and
other quality initiatives will demonstrate business performance greater than firms
that are [SO 9000 certified only. This hypothesis is partly supported only because
of the Level III quality initiatives. Regarding Level I and Level II initiatives, as is
demonstrated above, given the mean values for the response variable, there was

not enough evidence to support this hypothesis.. This gives important focus on the
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next hypothesis.

* The combination of ISO certification and any of the quality practices of the
highest level, i.e., six sigma programs, auditing against the criteria of the national
quality programs or practicing total quality management have a significant
positive effect on performance excellence. Hypothesis 8d states that the measured
benefits for business performance show greatest positive improvement when ISO
certification is used in combination with business excellence practices of national
quality award programs or other high-level quality initiatives. As was shown
above (see Figure 21 and Table 35), this hypothesis is fully supported (p value =
.002). It may be concluded that managers may be confident that the combination

of ISO certification and a Level II quality initiative will provide the highest value

for performance excellence.

Next the third scenario is presented.

¢) The Effect of Firms Characteristics

This next section describes the relationship of various characteristics, as established in
the stratification of the population, with the overall measure “performance excellence”.
As indicated earlier, the sample was drawn from three different industry types
(manufacturing, distribution, service), from firms of three different sizes determined by
the number of employees (small, medium, large), and from two different locations

(Ontario and Quebec). See appendix F, part of which is reproduced in Table 37.
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Table 37 Sample Strata

Sample
Quebec Ontario
Size Manufacture Distributor Service | Manufacture Distributor Service | TOTAL
Small 41 7 10 41 17 13 129
Medium 22 7 7 40 7 7 20
Large 11 7 7 22 7 7 61
TOTAL 74 L2124 103 31 27
Grand Total 119 161 280
% of Total 42% 58%

A break down of this sample is given in Table 38 below.

Table 38 Sample by Location, Type, and Size

N

LOCATION Ontario 161
Quebec 119

INDUSTRY Manufacturing 177
Distribution 52

Service 51

SIZE Small 129
Medium 90

Large 61

To help visualize a model of the effects, a graphical depiction is presented in Figure 22.
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Figure 22 Strata Population Effect
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Once more, a GLM univariate analysis of variance is conducted. The results are

presented here. Again, the assumption of homogeneity of variance is met since the

Levene test is not significant. See Table 39 below.

Table 39 Levene's Test of Equality of Error Variances

F df1 df2 Sig.

.788 17 262 707
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