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CHAPTER-1
INTRODUCTION

1.1 Background

Over the past few decades, quality gurus such as Deming (1986), Juran (Juran and Gryna,
1993), Crosby (1979), Feigenbaum (1991), and Ishikawa (1985), the primary researcherities
of total quality management (TQM), have developed certain propositions in the field of
TQM, which have gained significant acceptance throughout the world. Their insights
provide a good understanding of the TQM philosophy, principles, and practices. After
careful study of their work, it has been found that these quality gurus have different views
about TQM, although some similarities can be found. Worldwide, there are several Quality
Awards such as the Deming Prize (1996) in Japan, the European Quality Award (1994) in
Europe, and the Macolm Baldrige National Quality Award (1999) in the United States of
America. Each award model is based on a perceived model of TQM. However, the three

award models are different from each other and each has its own characteristics.

In the field of TQM implementation, much research has already been conducted, different
researchers adopting different definitions of TQM. The concept is still a subject of debate
(Easton and Jarrell, 1998), still a hazy and ambiguous concept (Dean and Bowen, 1994). So
far, TQOM has come to mean different things to different people (Hackman and Wageman,
1995).

1.2 Effects of TQM I mplementation

TQM has been widely implemented throughout the world. Many firms have arrived at the
conclusion that effective TQM implementation can improve their competitive abilities and
provide strategic advantages in the marketplace (Anderson et a., 1994a). Severa studies
have shown that the adoption of TQM practices can allow firms to compete globally (e.g.,
Easton, 1993; Handfield, 1993; Hendricks and Singhal, 1996, 1997; Womack et al., 1990;
American Quality Foundation and Ernst & Young, 1991). Several researchers aso reported
that TOQM implementation has led to improvements in quality, productivity, and
competitiveness in only 20-30% of the firms that have implemented it (Benson, 1993;
Schonberger, 1992). A study conducted by Rategan (1992) indicated that a 90%
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improvement rate in employee relations, operating procedures, customer satisfaction, and
financial performance is achieved due to TQM implementation. However, Burrows (1992)
reported a 95% failure rate for initiated TQM implementation programs; Eskildson (1994)
and Tornow and Wiley (1991) reported that TQM implementation has uncertain or even
negative effects on performance. Longenecker and Scazzero (1993) indicated that achieving
high product quality and pursuing successful TQM implementation are highly dependent on

top management support.

However, Motwani et a. (1994) reported that there is no association between top
management support for quality and the level of product quality achieved. Many researchers
suggested that effective product design can lead to the improvement of product quality (e.g.,
Gitlow et a., 1989; Juran and Gryna, 1993), whereas Motwani et a. (1994) reported that
thereis no relationship between systematic product design and the level of product achieved.
Recently, Rungtusanatham et a. (1998) attempted to replicate, as closely as possible,
empirical evaluation of a Deming-based theory of quality management conducted by
Anderson et a. (1995). In their replication study, they used data obtained from three
different Italian industries to compare with the reported results in Anderson et a. (1995),
which used data from US-based firms. It was interesting to find that the research results
between the two studies differed considerably. Thus, conflicting research findings have been
reported surrounding the effects of TQM implementation on overall business performance.

These seemingly conflicting results were also found in Nepalese manufacturing firms. In
order to encourage firms in implementing TQM, great efforts have been made by the
Nepalese government. As a result, an increasing number of firms implemented TQM; in a
survey conducted by Yu et al. (1998), 96% of responding firms reported that they had done
so. Therefore, it can be said that the rate of TQM implementation is very high in Nepalese
manufacturing firms. However, Yu et a. (1998) dso stated that the effectiveness of the
deployment of TQM in Nepaese firms is still puzzling. As to how effective the
implementation truly is, that may be another story. According to Zhao et a. (1995), Nepal
still lacks effective TQM systems and application at the firm level. Some basic quality
principles and modern quality management methods have not been widely used by Nepalese
manufacturing firms. Based on the results of the state supervision and inspection of product
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quality, it can be concluded that Nepal’s product quality as a whole is still at a relatively low
level.

What is TQM implementation really going on in Nepalese manufacturing firms? The
existing literature has shown that no large-scale empirical research has been systematically
conducted dealing with TQM practices and their effects on overall business performance in
Nepalese manufacturing firms. In order to bridge this gap, an investigation into the effects of
TQOM implementation in Nepalese manufacturing firms is truly needed. Such a study can
explore the degree of the impact of TQM implementation on overall business performance

in firms and help in identifying problem areas and possible remedies.

1.3 Resear ch Objectives
Based on the current TQM implementation in Nepalese manufacturing firms, this research

aims at achieving the following research objectives:

To obtain the effects of TQM implementation on overall business performance in
Nepal ese manufacturing firms;

To obtain a TQM implementation model for Nepal ese manufacturing firms.

1.4 Significance of the Study

In this research, new knowledge is generated from existing TQM knowledge integrated with
specific characteristics of Nepalese manufacturing firms. After reviewing the existing TQM
literature, it has become very clear that this research project is the only one that
systematically examines the effects of TQM implementation in Nepalese manufacturing
firms. In addition, this research attempts to develop a TQM implementation model that can
be used by Nepalese manufacturing firms. Thus, new knowledge related to TQM
implementation in Nepal ese manufacturing firms can be derived.

1.5 Resear ch Questions
Based on the research objectives, the extensive literature review, brainstorming sessions
with the researcher’s promoters, and informal talks with quality practitioners, five research

guestions have been proposed. They are listed as follows:
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Question 1: What is TQM?

Question 2: What is overall business performance within TQM?

Question 3: What are the effects of TQM implementation on overall business performancein
Nepal ese manufacturing firms?

Question 4: What kind of TQM implementation model should be developed in order to guide
Nepal ese manufacturing firms in implementing TQM?

Question 5: How can this TQM implementation model be demonstrated in practice?

1.6 Organization of the Study

This study has been organized into five Chapters.

Chapter | [Introduction]

Chapter | introduce the background, objectives, significance, limitations, research question

and organization of the study.

Chapter |l [Literature Review]

This Chapter is the brief review of literature related to this study. It includes a discussion on
the conceptua framework and review of the maor studies. It gives an overview of the
related literature done in the past related to this study.

Chapter |11 [Research Methodology]
Chapter 111, Research Methodology, describes the different methodologies employed in this
study. Sources of data are mentioned and described in this chapter.

Chapter 1V [Presentation and Analysis of Data]
This Chapter presents and analyzes the data obtained during the study. Different tools and
techniques of data analysis have been undertaken for the purpose of analysis of data.

Chapter V [Summary, Conclusion and Recommendations]
This chapter includes the summary, conclusion and the recommendations of the study. The
findings are included in this chapter along with the suggestions and their recommendations.

The Bibliography and Appendices have been given at the end of the study.
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CHAPTER 2
REVIEW OF LITERATURE

2.1 Introduction

This chapter focuses on the identification of the concept of TQM on the basis of the
literature review. Section 2.2 presents the concept of TQM from quality gurus. Section 2.3
describes the three well recognized quality award models. Section 2.4 discusses the TQM
concept from a number of researchers in the field of TQM. Section 2.5 presents the TQM
concept adopted in this study and the detailed explanations of the 11 TQM implementation

constructs. Finally, section 2.6 summarizes this chapter.

2.2 Concept from Quality Gurus

An extensive review of literature was carried out to identify the concept of TQM from
quality gurus such as Deming (1986), Juran (Juran and Gryna, 1993), Crosby (1979),
Feigenbaum (1991), and Ishikawa (1985). Their propositions are the foundation for
understanding the concept of TQM. The following subsections present the main principles

and practices of TQM proposed by these quality gurus.

2.2.1 Deming’s Approach to TQM

The theoretical essence of the Deming approach to TQM concerns the creation of an
organizational system that fosters cooperation and learning for facilitating the
implementation of process management practices, which, in turn, leads to continuous
improvement of processes, products, and services as well as to employee fulfillment, both of
which are critical to customer satisfaction, and ultimately, to firm survival (Anderson et al.,
19944a). Deming (1986) stressed the responsibilities of top management to take the lead in
changing processes and systems. Leadership plays in ensuring the success of quality
management, because it is the top management’s responsibility to create and communicate a
vision to move the firm toward continuous improvement. Top management is responsible
for most quality problems; it should give employees clear standards for what is considered
acceptable work, and provide the methods to achieve it. These methods include an
appropriate working environment and climate for work-free of faultfinding, blame or fear.
Deming (1986) aso emphasized the importance of identification and measurement of
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customer requirements, creation of supplier partnership, use of functional teams to identify
and solve quality problems, enhancement of employee skills, participation of employees,
and pursuit of continuous improvement. Anderson et al. (1994a) developed a theory of
quality management underlying the Deming management method. They proposed that: The
effectiveness of the Deming management method arises from leadership efforts toward the
simultaneous creation of a cooperative and learning organization to facilitate the
implementation of process-management practices, which, when implemented, support
customer satisfaction and organizational survival through sustained employee fulfillment

and continuous improvement of processes, products, and services.

The means to improve quality lie in the ability to control and manage systems and processes
properly, and in the role of management responsibilities in achieving this. Deming (1986)
advocated methodological practices, including the use of specific tools and statistical
methods in the design, management, and improvement of process, which aim to reduce the
inevitable variation that occurs from “common causes” and “special causes” in production.
“Common causes” of variations are systemic and are shared by many operators, machines,
or products. They include poor product design, non-conforming incoming materials, and
poor working conditions. These are the responsibilities of management. “Special causes”
relate to the lack of knowledge or skill, or poor performance. These are the responsibilities
of employees. Deming proposed 14 points as the principles of TQM (Deming, 1986), which
are listed below:

1. Create constancy of purpose toward improvement of product and service, with the
aim to become competitive and to stay in business, and to provide jobs.

2. Adopt the new philosophy. We are in a new economic age. Western management
must awaken to the challenge, must learn their responsibilities, and take on
leadership for change.

3. Cease dependence on mass inspection to quality. Eliminate the need for inspection
on amass basis by building quality into the product in the first place.

4. End the practice of awarding business on the basis of price tag. Instead, minimize
total cost. Move toward a single supplier for any one item, on a long-term
relationship of loyalty and trust.
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Improve constantly and forever the system of production and service, to improve
quality and productivity, and thus constantly decrease costs.

Institute training on the job.

Institute leadership. The aim of supervision should be to help people and machines
and gadgets to do a better job. Supervision of management isin need of overhaul, as

well as supervision of production workers.

8. Driveout fear, so that people may work effectively for the company.

9. Break down barriers between departments. People in research, design, saes, and

10.

11.

12.

13.
14.

production must work as a team, to foresee problems of production and in use thay
may be encountered with the product or service.
Eliminate slogans, exhortations, and targets for the workforce asking for zero defects
and new levels of productivity. Such exhortations only create adversarid
relationships, as the bulk of the causes of low quality and low productivity belong to
the system and thus lie beyond the power of the workforce.

a) Eliminate work standards (quotas) on the factory floor. Substitute |eadership.

b) Eliminate management by objective. Eliminate management by numbers,

numerical goals. Substitute leadership.

Remove barriers that rob the hourly worker of hisright to pride of workmanship. The
responsibility of supervisors must be changed from sheer numbers to quality. (b)
Remove barriers that rob people in management and in engineering of their right to
pride of workmanship. This means, inter alia, abolishment of the annual or merit
rating and of management by objective.

Institute a vigorous program of education and self-improvement.

Put everybody in the company to work to accomplish the transformation. The

transformation is everybody’s job.

2.2.2 Juran’s Approach to TQM
TQM is the system of activities directed at achieving delighted customers, empowered

employees, higher revenues, and lower costs (Juran and Gryna, 1993). Juran believed that

main quality problems are due to management rather than workers. The attainment of

guality requires activities in all functions of a firm. Firm-wide assessment of quality,

supplier quality management, using statistical methods, quality information system, and
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competitive benchmarking are essential to quality improvement. Juran’s approach is
emphasis on team (QC circles and self-managing teams) and project work, which can
promote quality improvement, improve communication between management and
employees coordination, and improve coordination between employees. He also emphasized
the importance of top management commitment and empowerment, participation,

recognition and rewards.

According to Juran, it is very important to understand customer needs. This requirement
appliesto all involved in marketing, design, manufacture, and services. Identifying customer
needs requires more vigorous anaysis and understanding to ensure the product meets
customers’ needs and is fit for its intended use, not just meeting product specifications.
Thus, market research is essential for identifying customers’ needs. In order to ensure design
quality, he proposed the use of techniques including quality function deployment,
experimental design, reliability engineering and concurrent engineering. control, quality
improvement, and quality planning. In his view, the approach to managing for quality
consists of: The sporadic problem is detected and acted upon by the process of quality
control; The chronic problem requires a different process, namely, quality improvement;
Such chronic problems are traceable to an inadequate quality planning process. Juran
defined a universal sequence of activities for the three quality processes, which is listed in
Table2.1.

Juran defined four broad categories of quality costs, which can be used to evaluate the firm’s
costs related to quality. Such information is valuable to quality improvement. The four
quality costs are listed as follows:

» Interna failure costs (scrap, rework, failure analysis, etc.), associated with defects
found prior to transfer of the product to the customer;

» Externa failure costs (warranty charges, complaint adjustment, returned material,
allowances, etc.), associated with defects found after product is shipped to the
customer;

» Appraisal costs (incoming, in-process, and final inspection and testing, product
quality audits, maintaining accuracy of testing equipment, etc.), incurred in
determining the degree of conformance to quality requirements;
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» Prevention costs (quality planning, new product review, quality audits, supplier

quality evaluation, training, etc.), incurred in keeping failure and appraisal costs to a

minimum.
Table2.1
Universal Processesfor Managing Quality

Quality planning Quiality control Quality improvement
Establish quality goals Choose control subjects | Prove the need
Identify customers Choose units of measure | Identify projects
Discover customer needs Set goals Organize project teams
Develop product features Create a sensor Diagnose the causes
Develop process features Measure actual | Provide remedies, prove
Establish process controls, performance remedies are effective
transfer to operations. Interpret the difference Deal with resistance to

Take action on the | change

difference Control to hold the gains

2.2.3 Crosby’s Approach to TQM

Crosby (1979) identified a number of important principles and practices for a successful
quality improvement program, which include, for example, management participation,
management responsibility for quality, employee recognition, education, reduction of the
cost of quality (prevention costs, appraisal costs, and failure costs), emphasis on prevention
rather than after-the-event inspection, doing things right the first time, and zero defects.
Crosby claimed that mistakes are caused by two reasons: Lack of knowledge and lack of
attention. Education and training can eliminate the first cause and a personal commitment to
excellence (zero defects) and attention to detail will cure the second. Crosby also stressed
the importance of management style to successful quality improvement. The key to quality
improvement is to change the thinking of top managers-to get them not to accept mistakes
and defects, as this would in turn reduce work expectations and standards in their jobs.
Understanding, commitment, and communication are all essential. Crosby presented the
quality management maturity grid, which can be used by firms to evaluate their quality

management maturity. The five stages are: Uncertainty, awakening, enlightenment, wisdom
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and certainty. These stages can be used to assess progress in a number of measurement

categories such as management understanding and attitude, quality organization status,

problem handling, cost of quality as percentage of sales, and summation of firm quality

posture. The quality management maturity grid and cost of quality measures are the main

tools for managers to evaluate their quality status. Crosby offered a 14-step program that can

guide firmsin pursuing quality improvement. These steps are listed as follows:

=

Management commitment: To make it clear where management stands on quality.

2. Quality improvement team: To run the quality improvement program.

10.

11.

12.
13.

Quality measurement: To provide a display of current and potential nhonconformance
problems in amanner that permits objective evaluation and corrective action.

Cost of quality: To define the ingredients of the cost of quality, and explain its use as
amanagement tool.

Quality awareness. To provide a method of raising the personal concern felt by all
personnel in the company toward the conformance of the product or service and the
quality reputation of the company.

Corrective action: To provide a systematic method of resolving forever the problems
that isidentical through previous action steps.

Zero defects planning: To investigate the various activities that must be conducted in
preparation for formally launching the Zero Defects program.

Supervisor training: To define the type of training that supervisor need in order to
actively carry out their part of the quality improvement program.

Zero defects day: To create an event that will make all employees realize, through a
personal experience, that there has been a change.

Goal setting: To turn pledges and commitment into actions by encouraging
individual s to establish improvement goals for themselves and their groups.

Error causal removal: To give the individua employee a method of communicating
to management the situation that makes it difficult for the employee to meet the
pledge to improve.

Recognition: To appreciate those who participate.

Quality councils: To bring together the professiona quality people for planned

communication on aregular basis.
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14. Do it over again: To emphasize that the quality improvement program never ends.

2.2.4 Feigenbaum’s Approach to TQM

Feigenbaum (1991) defined TQM5 as. An effective system for integrating the quality
development, quality-maintenance, and quality-improvement efforts of the various groupsin
a firm so as to enable marketing, engineering, production, and service at the most
economical levels which alow for full customer satisfaction. He claimed that effective

quality management consists of four main stages, described as follows:

> Setting quality standards;
» Appraising conformance to these standards,
» Acting when standards are not met;

» Planning for improvement in these standards.

The quality chain, he argued, starts with the identification of all customers’ requirements
and ends only when the product or service is delivered to the customer, who remains
satisfied. Thus, all functional activities, such as marketing, design, purchasing,
manufacturing, inspection, shipping, installation and service, etc., are involved in and
influence the attainment of quality. Identifying customers’ requirements is a fundamental
initial point for achieving quality. He claimed that effective TQM requires a high degree of
effective functional integration among people, machines, and information, stressing a system
approach to quality. A clearly defined total quality system is a powerful foundation for
TQM. Total quality system is defined as follows:

The agreed firm-wide operating work structure, documented in effective, integrated
technical and manageria procedures, for guiding the coordinated actions of the people, the
machines, and the information of the firm in the best and most practical ways to assure

customer quality satisfaction and economical costs of quality.

Feigenbaum emphasized that efforts should be made toward the prevention of poor quality
rather than detecting it after the event. He argued that quality is an integral part of the day-
today work of the line, staff, and operatives of a firm. There are two factors affecting

product quality: The technological-that is, machines, materials, and processes, and the
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human-that is, operators, foremen, and other firm personnel. Of these two factors, the human
is of greater importance by far. Feigenbaum considered top management commitment,
employee participation, supplier quality management, information system, evauation,
communication, use of quality costs, use of statistical technology to be an essentia
component of TQM. He argued that employees should be rewarded for their quality
improvement suggestions, quality is everybody’s job. He stated that effective employee
training and education should focus on the following three main aspects. Quality attitudes,
guality knowledge, and quality skills.

2.2.5 Ishikawa’s Approach to TQM

Ishikawa (1985) argued that quality management extends beyond the product and
encompasses after-sales service, the quality of management, the quality of individuals and
the firm itself. He claimed that the success of a firm is highly dependent on treating quality
improvement as a never-ending quest. A commitment to continuous improvement can
ensure that people will never stop learning. He advocated employee participation as the key
to the successful implementation of TQM. Quality circles, he believed, are an important
vehicle to achieve this. Like all other gurus he emphasized the importance of education,
stating that quality begins and ends with it. He has been associated with the development
and advocacy of universal education in the seven QC tools (Ishikawa, 1985). Thesetools are
listed below:

Pareto chart;

Cause and effect diagram (Ishikawa diagram)
Stratification chart

Scatter diagram;

Check sheset;

Histogram,;

AN N N N N N

Control chart.

Ishikawa (1985) suggested that the assessment of customer requirements serves as a tool to
foster cross-functional cooperation; selecting suppliers should be on the basis of quality
rather than solely on price; cross-functional teams are effective ways for identifying and
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solving quality problems. Ishikawa’s concept of TQM contains the following six

fundamental principles:

AN NN N NN

Quality first-not short-term profits first;

Customer orientation-not producer orientation;

The next step is your customer-breaking down the barrier of sectionalism;

Using facts and data to make presentations-utilization of statistical methods;
Respect for humanity as a management philosophy, full participatory management;

Cross-functional management.

2.2.6 Resultsfrom Quality Gurus

After the approaches to TQM of the five quality gurus have been reviewed, it has become

evident that each has his own distinctive approach. Nevertheless, the principles and practices

of TQM proposed by these quality gurus do provide the researcher with a better

understanding of the concept of TQM. Their insights offer a solid foundation for conducting

this study. Although their approaches to TQM are not totally the same, they do share some

common points which are summarized as follows:

1.

It is management’s responsibility to provide commitment, leadership, empowerment,
encouragement, and the appropriate support to technical and human processes. It is
top management’s responsibility to determine the environment and framework of
operations within afirm. It is imperative that management foster the participation of
the employees in quality improvement, and develops a quality culture by changing

perception and attitudes toward quality.

2. Thestrategy, policy, and firm-wide evaluation activities are emphasi zed.

The importance of employee education and training is emphasized in changing
employees’ beliefs, behavior, and attitudes; enhancing employees’ abilities in
carrying out their duties.

4. Employees should be recognized and rewarded for their quality improvement efforts.

It is very important to control the processes and improve quality system and product
design. The emphasis is on prevention of product defects, not inspection after the

event.
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6. Quality is asystematic firm-wide activity from suppliersto customers. All functional
activities, such as marketing, design, engineering, purchasing, manufacturing,
inspection, shipping, accounting, installation and service, should be involved in
quality improvement efforts.

2.3 Review of Quality Award Models

Worldwide, there are several Quality Awards, such as the Deming Prize in Japan (1996), the
European Quality Award in Europe (1994), and the Malcolm Baldrige Nationa Quality
Award in the United States of America (1999). The broad ams of these awards are
described as follows (Ghobadian and Woo, 1996):

v Increase awareness of TQM because of its important contribution to superior
competitiveness,

v' Encourage systematic self-assessment against established criteria and market
awareness simultaneoudly;

v’ Stimulate sharing and dissemination of information on successfully deployed quality
strategies and on benefits derived from implementing these strategies,

v" Promote understanding of the requirements for the attainment of quality excellence
and successful deployment of TQM;

v’ Encourage firms to introduce a continuous improvement process.

Each award model is based on a perceived model of TQM. The award models do not focus
solely on either product or service perfection or traditional quality management methods, but
consider a wide range of management activities, behavior and processes that influence the
quality of the final offerings. They provide a useful audit framework against which firms can
evaluate their TQM implementation practices, seek improvement opportunities, and the end

results.

2.3.1 TheDeming Prize
The Deming Prize was established by the Board of Directors of the Japanese Union of
Scientists and Engineers in 1951. Its main purpose is to spread the quality gospel by

recognizing performance improvements flowing from the successful implementation of
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firm-wide quality control based on statistical quality control techniques (Ghobadian and
Woo, 1996).

The Deming Prize proved an effective instrument for spreading TQM philosophy throughout

the Japanese industries. There are ten primary elements in the Deming Application Prize

(1996), as well as a checklist that is used to evaluate the performance of senior executives.

This checklist emphasizes the importance of top management’s active participation in

quality management activities and understanding of the main requirements of quality

improvement programs. It is also provides senior executives with alist of what they need to

do. The primary elements in the Deming Application Prize and the checklist used to evaluate

senior executives are listed below:
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Policies

Quality and quality control policies and their place in overall business management;
Clarity of policies (targets and priority measures);

Methods and processes for establishing policies;

Relationship of policiesto long- and short-term plans;

Communication (deployment) of policies, and grasp and management of achieving
policies,

Executives’ and managers’ leadership.

Organization
Appropriateness of the organizational structure for quality control and status of
employee involvement;
Clarity of researcherity and responsibility;
Status of interdepartmental coordination;
Status of committee and project team activities
Status of staff activities;
Relationships with associated companies (group companies, vendors, contractors,

sales companies, etc.).

Information

v Appropriateness of collecting and communicating external information;
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Appropriateness of collecting and communicating internal information;
Status of applying statistical techniques to data analysis;
Appropriateness of information retention;

Status of utilizing information;

Status of utilizing computers for data processing.

Standardization

Appropriateness of the system of standards;

Procedures for establishing, revising and abolishing standards;

Actua performance in establishing, revising and abolishing standards;

Contents of standards;

Status of utilizing and adhering to standards;

Status of systematically developing, accumulating, handing down and utilizing

technologies.

Human resources

Education and training plans and their development and results utilization;

Status of quality consciousness, consciousness of managing jobs, and understanding
of quality control;

Status of supporting and motivating self-development and self-realization;

Status of understanding and utilizing statistical concepts and methods;

Status of QC circle development and improvement suggestions,

Status of supporting the development of human resources in associated companies.

Quality assurance
Status of managing the quality assurance activities system;
Status of quality control diagnosis;
Status of new product and technology development (including quality analysis,
quality deployment and design review activities);
Status of process control;
Status of process analysis and process improvement (including process capability
studies);
Status of inspection, quality evaluation and quality audit;
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Status of managing production equipment, measuring instruments and vendors,
Status of packaging, storage, transportation, sales and service activities,

Grasping and responding to product usage, disposal, recovery and recycling;
Status of quality assurance;

Grasping of the status of customer satisfaction;

Status of assuring reliability, safety, product liability and environmental protection.

Maintenance

Rotation of management (PDCA) cycle control activities,

Methods for determining control items and their levels;

In-control situations (status of utilizing control charts and other tools);
Status of taking temporary and permanent measures,

Status of operating management systems for cost, quantity, delivery, etc.;

Relationship of quality assurance system to other operating management systems.

Improvement

Methods of selecting themes (important activities, problems and priority issues);
Linkage of analytical methods and intrinsic technology;

Status of utilizing statistical methods for analysis;

Utilization of analysis results;

Status of confirming improvement results and transferring them to
mai ntenance/control/activities,

Contribution of QC circle activities.

Effects

Tangible effects (such as quality, delivery, cost, profit, safety and environment);
Intangible effects;

Methods for measuring and grasping effects;

Customer satisfaction and employee satisfaction;

Influence on associated companies

Influence on local and international communities.
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10. Future plans

v
v
v

v
v
v

Status of grasping current situations,

Future plans for improving problems;

Projection of changes in socia environment and customer requirements and future
plans based on these projected changes,

Relationships among management philosophy, vision and long-term plans,
Continuity of quality control activities,

Concreteness of future plans.

The checklist used to evaluate the performance of senior executivesislisted asfollows:

1.

<

Understanding

v Are the objectives of quality control and enthusiasm introduction and promotion
clearly defined and well understood?

v How well do they understand quality control, quality assurance, reliability,
product liability, etc.?

v" How well do they understand the importance of the statistical way of thinking
and the application of quality control techniques?

v" How well do they understand QC circle activities?

v" How well do they understand the relationship of quality control and the concepts
and methods of other management activities?

v' How enthusiastic are they in promoting quality control? How well are they
exercising leadership?

v' How well do they understand the status and the characteristics of their
company’s quality and quality control?

Policies

How are quality policies and quality control policies established? Where and how do
these policies stand in relation to overall business management?

How are these policies related to short- and long-term plans?

How are these policies deployed throughout the company for their achievement?
How do they grasp the status of policy achievement? Are they taking appropriate
corrective actions when needed?
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How do they grasp priority quality issues (priority business issues)? Do they make
effective use of diagnostic methods such as top management diagnosis?

How well are targets and priority measures aligned with policies?

What kind of policies do they employ for establishing cooperative relationships with

associated companies?

Organization

How the company is organized and managed so that human resources can effectively
and efficiently practice quality control?

How are the researcher ties and responsibilities in the organization established?

Is the allocation of human resources suitable for the organization?

How do they strive to make employees happy and satisfied?

How do they grasp and evaluate employees’ capability and motivation levels?

How do they strive for interdepartmental cooperation? How do they utilize
committees and project teams?

How do they relate to associated companies?

Human resources

v" How clear is the philosophy for hiring, developing and utilizing human resources?

<

How appropriate are the employee education and training plans? Are the necessary
budget and time allocated?

How do they communicate the policies for quality control education and training and
how do they grasp the status achieving their policies?

How do they provide education and training specific to the company’s business
needs?

How well do they understand the importance of employee self- and mutual
development?

How do they support this effort?

How do they strive to develop QC circle activities?

How interested are they in developing human resources in associated companies?
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Implementation

v' What kind of measures do they have for the evaluation, and effective and efficient
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<
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implementation, of quality control?

How well is the overal coordination of quality control and other management
systems?

How do they grasp the status of improvement in the business processes and the
individual steps of these processes so as to provide products and services that satisfy
the customer needs? Are they taking necessary corrective actions?

How well are the systems for developing new products and services, new
technol ogies and new markets established and managed?

How well are the necessary resources secured and allocated for establishing and
operating management and information systems?

How do they grasp the effects and contributions of quality control to the
improvement of business performance?

How do they evaluate their employees’ efforts?

Corporate socia

Is the company structured to ensure appropriate profits for along time?

How well do they regard employee well-being (wage levels, working hours, etc.)?
How well do they regard employee self-realization?

How well do they strive for co-existence and co-prosperity with associated
companies?

How well does the company contribute to the local community?

How well does the company exert efforts to protect the environment?

How well does the company positively impact the international community?

Future visions

How do they assure the continuity of, and future plans for, quality control?

How do they anticipate and cope with changes in surrounding business environment
and progress in science and technol ogy?

How do they grasp and cope with changes in customer requirements?
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v How do they consider their employees and help them achieve happiness and
satisfaction?

v" How do they consider and manage rel ationships with associated companies?

v" How do they plan for the future to cope with the items above?

v" How do they utilize quality control to achieve the future plans?

2.3.2 The European Model for TQM

The European Quality Award was officially launched in 1991. The primary purpose of the
award is to support, encourage, and recognize the development of effective TQM by
European firms. The model of the European Quality Award is divided into two parts,
Enablers and Results. The enablers are leadership, people management, policy & strategy,
resources, and processes. These five aspects steer the business and facilitate the
transformation of inputs to outputs. The results are people satisfaction, customer
satisfaction, impact on society, and business results (the measure of the level of output
attained by the firm). The European Quality Award model (1994) consists of nine primary
elements, which are further divided into a number of secondary elements. The primary and

secondary elements are listed below:

1. Leadership

v" Visibleinvolvement in leading total quality;

v' A consistent total quality culture;

v" Timely recognition and appreciation of the effects and successes of individuals and
teams;

v’ Support of total quality by provision of appropriate resources and assistance;

<

Involvement with customers and suppliers,

v Active promotion of total quality outside the organization.

2. Policy and strategy
v" How policy and strategy are based on the concept of total quality;
v" How policy and strategy are formed on the basis of information that is relevant to
total quality;
v" How policy and strategy are the basis of business plans;
v" How policy and strategy are communicated;
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v" How policy and strategy are regularly reviewed and improved.

w

People management

v How continuous improvement in people management is accomplished;

v" How the skills and capabilities of the people are preserved and developed through
recruitment, training and career progression;

v" How people and teams agree on targets and continuously review performance;

v' How the involvement of everyone in continuous improvement is promoted and

people are empowered to take appropriate action;

<

How effective top-down and bottom-up communication is achieved.

Resources

Financial resources,

Information resources,

Material resources and fixed assets;

AN N NN

The application of technology.

Processes
How processes critical to the success of the business are identified;

How the organization systematically manages its processes;

N @

How process performance measurements, along with al relevant feedback, are used

to review processes and to set targets for improvement;

<

How the organization stimulates innovation and creativity in process improvement;

<

How the organization implements process changes and eval uates the benefits.

Customer satisfaction.
People satisfaction.

Impact on society.

© © N ©

Business results.

2.3.3 The Malcolm Baldrige National Quality Award
In 1987, the US Union passed the Malcolm Baldrige National Quality Improvement Act,
and thus established an annua quality award in the US. The am of the award is to
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encourage American firms to improve quality, satisfy customers, and improve overall firms’
performance and capabilities. The model framework can be used to assess firms’ current
guality management practices, benchmark performance against key competitors and world
class standards, and improve relations with suppliers and customers. The Malcolm Baldrige
National Quality Award model framework (1999) islisted as follows:

Lo

Leadership
v’ Organizational leadership;
v Public responsibility and citizenship.

N

Strategic planning
v’ Strategy development;
v’ Strategy deployment.

w

Customer and market focus
v Customer and market knowledge;
v Customer satisfaction and relationships.

»

Information and analysis

v" Measurement of organizational performance;

<

Analysis of organizationa performance.

Human resource focus
Work systems;

Employee education, training, and devel opment;

DN N N o

Employee well-being and satisfaction.

Process management
Product and service processes,

Support processes,

D N N NI =L

Supplier and partnering processes.

~

Business results

<

Customer focused results;
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v Financial and market results;

v Human resource results;

v Supplier and partner results;

v" Organizational effectiveness results.

2.3.4 Resultsfrom Quality Awards

The three quality award models provide a universal framework for evaluating aspects of
TQM practices in a firm. They also provide a framework for identifying a range of
intangible and tangible processes that influence the firm’s TQM implementation and the end
results. Although each award has its own unique categories and emphasis, there are some

commaon areas.

(1) Each award model has two parts. One is TQM implementation (that is, the
enablers); the other is the overal business results. TQM implementation makes
overall business results happen.

(2) All three award model s emphasi ze the importance of leadership, human resources
management, employee participation, employee education and training, process
management, strategy and policy, information, supplier quality management, and
customer focus. The three quality award models provide firms with a means to
measure thelr position against a set of universal criteria, and to identify their
strengths and weaknesses in the areas of quality management practices and business
results. These models provide an insight into the practical way of applying TQM, as
well as a solid foundation for this research, and give the researcher a better
understanding of the concept of TQM.

According to Hackman and Wageman (1995), it is safe to assume that Baldrige Award
winners actually have implemented the full TQM package. Based on their statement, it can
be assumed that the three award winners have fully implemented TQM7.

2.4 Review of Other Research

Worldwide, much research has been conducted in the field of TQM implementation. After a
review of the relevant TQM literature, it has been found that different researchers adopted

different TQM definitions and frameworks based on their own understanding of TQM and
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research objectives. Consequently, there are fewer consensuses on what TQM is and what

constitutesit.

TQM can be defined as a set of techniques and procedures used to reduce or eliminate
variation from a production process or service-delivery system in order to improve
efficiency, reliability, and quality (Steingard and Fitzgibbons, 1993).

It integrates fundamental management techniques, existing improvement efforts, and the
technica tools under a disciplined approach focused on continuous improvement
(Department of Defense, 1988). According to Kanji and Asher (1996), TQM is a continuous
process of improvement for individuals, groups of people, and whole firms; it encompasses
a set of four principles (delight the customer, management by fact, people-based
management, and continuous improvement) and eight core concepts (customer satisfaction,
internal customers are real, all work is process, measurement, teamwork, people make
quality, continuous improvement cycle, and prevention).

TQM can aso be defined as the application of quality principles for the integration of all
functions and processes within the firm (Ross, 1993). There is another definition of TQM,
which is a management approach for an organization, centered on quality, based on the
participation of al its members and aiming a long-term success through customer
satisfaction and benefits to all members of the organization and to society (1SO 8402, 1994).

Flynn et al. (1994) defined TQM as: An integrated approach to achieving and sustaining
high quality output, focusing on the maintenance and continuous improvement of processes
and defect prevention at all levelsand in al functions of the firm, in order to meet or exceed
customer expectations. According to Ho and Fung (1994), TQM is a way of managing to
improve the effectiveness, flexibility, and competitiveness of abusiness asawhole. It isaso
a method of removing waste, by involving everyone in improving the way things are done.
According to Vuppalapati et al. (1995), TQM is an integrative philosophy of management
for continuously improving the quality of products and processes to achieve customer
satisfaction.
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Hackman and Wageman (1995) systematically reviewed the three quality gurus’ (Deming,
Juran, and Ishikawa) propositions about TQM. According to their review results, the
following five interventions are the core of TQM: Explicit identification and measurement
of customer wants and needs; creation of supplier partnership; use of functional teams to
identify and solve quality problems; use of scientific methods to monitor performance and
identify points of high leverage for performance improvement; use of process management

heuristics to enhance team effectiveness.

Dean and Bowen (1994) defined TQM as a philosophy or approach to management that can
be characterized by its principles, practices, and techniques. Its three principles are customer
focus, continuous improvement, and teamwork. Each principle is implemented through a set
of practices, which are simply activities such as collecting customer information or

analyzing processes. The practices are, in turn, supported by awide array of techniques.

Choi and Eboch (1998) studied the TQM paradox using management of process quality,
human resources management, strategic quality planning, and information and analysis as
the constructs of TQM implementation. Black and Porter (1996) identified ten critica
factors of TQM: People and customer management, supplier partnership, communication of
improvement information, customer satisfaction orientation, external interface management,
strategic quality management, teamwork structure for improvement, operational quality
planning, quality improvement measurement Systems, and corporate quality culture. In
Powell’s 1995 study, the following elements were identified as TQM framework: Executive
commitment, adopting the philosophy, closer to customers, closer to suppliers,
benchmarking, training, open organization, employee empowerment, zero-defects mentality,

flexible manufacturing, process improvement, and measurement.

Ho and Fung (1994) identified ten TQM elements. Leadership, commitment, total customer
satisfaction, continuous improvement, total involvement, training and education, ownership,
reward and recognition, error prevention, and cooperation and teamwork. Waldman (1994)
identified eight key TQM elements as: Top management commitment to place quality as a
top priority, a broad definition of quality as meeting customers’ expectations, TQM values
and vision, the development of a quality culture, involvement and empowerment of all
organizational members in cooperative efforts to achieve quality improvements, an
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orientation toward managing-by-fact, the commitment to continuously improve employees’
capabilities and work processes through training and benchmarking, attempts to get external
suppliers and customers involved in TQM efforts. Mann and Kehoe (1994) divided TQM
into ten elements. They are supplier improvement, process control and improvement,
internal customer focus, measurement and reporting, leadership, quality system,

participation, recognition, education and training, and external customer focus.

Although much research has been conducted in the field of TQM implementation, no
universally accepted TQM definition or elements presently exist. Actually, researchers have
different ideas about TQM concept and elements. However, most agree that TQM is a
philosophy or approach to management focusing on continuous improvement, customer
focus, systematic process management, supplier partnership, and teamwork. The

implementation of such a management philosophy requires a set of practices.

2.5TQM Concept in this Study

2.5.1 Definition of TQM

Before the concept of TQM is defined, it is necessary to define the concept of quality
management. According to 1SO 8402 (1994), quality management can be defined as

follows:

All activities of the overall management function that determine the quality policy,
objectives and responsibilities, and implement them by means such as quality planning,

quality control, quality assurance and quality improvement within the quality system

The extensive TQM literature review suggests that TQM encompasses a vast spectrum of
topics and perspectives. In the field of TQM implementation, there are three commonly
referenced articles written by Saraph et al. (1989), Flynn et al. (1994), and Ahire et al.
(1996), respectively. Ahire et al. (1996) strongly recommended that a combination of the
three frameworks be undertaken for future research on TQM. In fact, the present study
followed this suggestion, attempting to integrate their TQM constructs as much as possible.

Table 2.2 lists the 11 TOQM eements in this study and the TQM elements in their
frameworks. The two elements “Product quality” and “Supplier performance” in the Ahire et
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al. framework were not included in this framework since they represented TQM outcomes.
“Role of quality department” in the Saraph et al. framework was excluded in this framework

since every department in any organization was involved in quality management.

“Benchmarking” and “Internal quality information usage” in the Ahire et al. framework was
similar with the element of “Evaluation” in this study. “Process control” and “Cleanliness
and organization” in the Flynn et al. framework were relatively the same as the element of
“Process control and improvement” adopted in this study. This study included two more
elements, “Quality system improvement” and “Vision and plan statement”, which were not
found in their frameworks. Therefore, this TQM concept covers a broader scope of TQM in

comparison with their frameworks. In this study, TQM is defined as follows:

A management philosophy for continuously improving overall business performance based
on leadership, supplier quality management, vision and plan statement, evaluation, process
control and improvement, product design, quality system improvement, employee

participation, recognition and reward, education and training, and customer focus.

Table2.2

Conceptual Framework Comparison

This framework 1: Leadership; 2: Supplier quality management; 3: Vision and plan statement; 4:
Evauation; 5: Process control and improvement; 6: Product design; 7: Quality system
improvement; 8: Employee participation; 9: Recognition and reward; 10: Education and
training; 11: Customer focus.

Saraph et al. framework 1: Role of divisiona top management and quality policy; 2: Role of quality department; 3:
Training; 4: Product/service design; 5: Supplier quality management; 6. Process
management/Operating; 7: Quality data and reporting; 8: Employee relations.

Flynn et al. framework 1: Quality leadership; 2: Quality improvement rewards;

3: Process control; 4: Feedback; 5: Cleanliness and organization;

6: New product quality; 7: Inter functional design process,

8: Selection for teamwork potential; 9: Teamwork; 10: Supplier relationship; 11: Customer

involvement.

Ahireet a. fram 1: Top management commitment; 2: Customer focus; 3: Supplier quality management; 4:
Design quality management; 5: Benchmarking; 6: SPC usage; 7: Internal quality
information usage; 8: Employee empowerment; 9: Employee involvement; 10: Employee

training; 11: Product quality; 12: Supplier performance.
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Thus, TQM consists of 11 constructs. To implement TQM is merely to implement these
constructs, which occurs through a set of practices such as using certain quality tools or
techniques. Figure 2.1 displays the decomposition of TQM implementation. There are
practices that can support the implementation of each of the 11 constructs. The conceptual
definitions of the constructs and the practices that support their implementation are

presented in the following subsection.

Figure2.1
A Decomposition Model of TQM Implementation

Implementing
TOM

Implementing
11 TOM constructs

Implementing

a =el DFPI'E.-ETIE‘E:

2.5.2TQM Constructs

L eadership

Leadership is the ability to inspire confidence and support among those needed to achieve
organizational goals (Dubrin, 1995). Anderson et al. (1994a) explained the concept of
leadership as. The ability of top management to establish, practice, and lead a long-term
vision for the firm, driven by changing customer requirements, as opposed to an internal
management control role. Leadership is thus exemplified by clarity of vision, long-term
orientation, coaching management style, participative change, employee empowerment, and

planning and implementing organizational change.

According to Juran and Gryna (1993), certain roles of top management can be identified as:

Establish quality policies, establish and deploy quality goals, provide resources, provide
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problem-oriented training, and stimulate improvement. The European Quality Award (1994)
and the Malcolm Baldrige Quality

Award (1999) recognize the crucia role of leadership in creating the goals, values and
systems that guide the pursuit of continuous performance improvement. Recognition of the
critical role of leadership and its responsibility in pursuit of continuous quality improvement
echoes the arguments put forward by quality gurus such as Deming (1986),

Juran (Juran and Gryna, 1993), and Crosby (1979). Thus, the concept of leadership in this
study can be defined as the ability of top management to lead the firm in continuously
pursuing long-term overall business success. This is exemplified by top management
participation, top management encouragement, employee empowerment, top management
learning, top management commitment to employee education and training, and top

management pursuit of product quality and long-term business success.

A predominant theme in quality management literature is that strong commitment from top
management is vital. The foundation of an effective leadership effort is top commitment.
Demonstrating such commitment is therefore a primary leadership principle for achieving
TQM. Lack of top management commitment is one of the reasons for the failure of TQM

efforts (Brown et al., 1994). However, top management commitment itself is not sufficient.

It is more important that top management personally participate in various quality
management activities. Furthermore, it should strongly encourage employee involvement in
quality management activities. According to Durbin (1995), an important |eadership practice

isto encourage people to assess the level of quality.

To be an effective leader in most modern firms, the top manager must continue to develop
and learn. Knowledge of the business and continual learning are essential prerequisites to
effective leadership (Dubrin, 1995). The extensive literature review by Anderson et al.
(1994a) suggested that if leadership wants to create organizational cultures that will
themselves be more amenable to learning, they must set the example by becoming learners
themselves and involving others in the learning process. Thus, a learning organization will
be established.
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Empowerment is the process of delegating decision-making researcherity to lower levels
within the firm. Particularly dramatic is empowerment of the workforce (Juran and Gryna,
1993), which is valuable because it may release creative energy (Dubrin, 1995). In order to
effectively lead the firm, top management must empower employees to solve the problems
they encounter. Thus, employees can have the researcherity to fix problems and prevent

their further occurrence.

In order to effectively lead the firm, top management must be committed to providing
sufficient resources for employees’ education and training, building trustful relationships
with employees, and regarding them as valuable resources of the firm. Top management
must be committed to allocating sufficient resources to prevent, as well as repair, quality
problems. Top management should discuss quality frequently; for example, by giving
speeches on the topic and asking questions about quality at every staff meeting. In fact,
people make things happen. Therefore, top management must train and coach employees to

access, analyze, and improve work processes (Dale and Plunkett, 1990; Deming, 1986).

The study conducted by Garvin (1986) suggested that high levels of quality performance
were always accompanied by an organizationa commitment to that goal; high product
quality did not exist without strong top management commitment. Many such empirical
studies have also found that top management support for quality was a key factor in quality
improvement. Therefore, it is essential that top management focus on product quality rather
than yields alone. More importantly, it is critical for the firm to pursue long-term business
success. Pursuing short-term business success places quality behind yield, costs, and

meeting delivery schedules, according to this study’s researcher.

Supplier Quality Management

Supplier quality management can be defined as the set of supplier-related quality
management practices for improving suppliers’ quality of products and services. This is
exemplified by firm-supplier partnership, product quality as the criterion for supplier
selection, participation in suppliers, communication with suppliers, understanding of
supplier performance, and supplier quality audit (Mann, 1992; Zhang, 2000a). Dramatically.
The supplier becomes an extension of the buyer’s organization to a certain extent. A

41



revolution in the relationship between buyers and suppliers has emerged in the form of

supplier partnership (Juran and Gryna, 1993).

According to the review by Hackman and Wageman (1995), developing partnerships with
suppliersis one of the major TQM implementation practices. The extensive literature review
by Anderson et a. (1994a) indicated that external cooperation between a firm and its
suppliers has merits in the just-in time purchasing systems. Working collaboratively with
suppliers on a long-term basis is truly beneficial. Deming (1986) strongly recommended
working with the supplier as a partner in a long-term relationship of loyalty and trust to
improve the quality of incoming materials and decrease costs. A long-term relationship

between purchaser and supplier is necessary for the best economy.

Deming (1986) and Ishikawa (1985) suggested that firms select their suppliers on the basis
of quality, rather than solely on price. According to Deming (1986), price has no meaning
without a measure of the quality being purchased. Without adequate measures of quality,
business drifts to the lowest bidder, low quality and high cost being the inevitable result. The
firm must change its focus from lowest initial cost of material purchased to lowest total cost.

Firms should try to minimize average total cost for inspection of incoming materials.

According to Juran and Gryna (1993), it is an effective practice to optimize quality costs
when a purchasing decision is made. To the purchasing price, the buyer must add a whole
array of quality-related costs. Incoming inspection, materials review, production delays,
downtime, extra inventories, internal failure costs, and externa failure costs. The lowest

purchasing price does not always result in the lowest total costs.

Deming (1986) and Ishikawa (1985) recommended that firms work directly with suppliersto
ensure that their materials are of the highest possible quality. Firms should participate
directly in supplier activities related to quality, such as supplier improvement projects and

supplier training (Mann, 1992; Zhang, 2000a).

Evauating suppliers is an important activity to assure the dependable high quality of
incoming materiasin the firm (Feigenbaum, 1991). Supplier rating is a technique to provide

supplier assessment. Each supplier is measured against another specific supplier or group of
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suppliers, for price, quality, delivery, and other important performance measures. Supplier
performance rating involves objective appraisal of one supplier’s performance, which can
feed back to that supplier. In the case of a poor quality situation, such information can be
used by the supplier to formulate corrective action. Supplier quality rating aso provides a
guantitative summary of supplier quality over a period of time (Juran and Gryna, 1993).
Incoming material control is very important for supplier quality management. Specifications
and standards should be established as criteria for acceptance of raw materias, parts, and
components. Techniques such as acceptance sampling inspection and 100% inspection can

be used to provide acceptance at most economical levels (Feigenbaum, 1991).

Firms need to have detailed information about supplier quality information such as
drawings, specifications, and other necessary data. It is aso very important to establish a
supplier information feedback system, which can be used for giving feedback to suppliers
about their product performance. Such information may be used to further improving
supplier performance. A purchasing system includes three key activities. Specification of
requirements, selection of a supplier, and contract management. The overall quality
objective is to meet the needs of the firm with a minimum of incoming inspection or later

corrective action (Feigenbaum, 1991; Juran and Gryna, 1993).

Supplier quality audit is an organized evaluation of supplier capabilities to furnish materias
of the necessary quality and quantity is an important basis for initial supplier selection and
ongoing supplier quality surveillance (Feigenbaum, 1991). Surveillance can take several
forms: Inspection of product, meetings with suppliers to review quality status, audits of
elements of the supplier, review of SPC data, and witnessing of specific operations or tests
(Juran and Gryna, 1993). What one firm buys from another is not just material: It buys
something more important, namely, engineering and capability (Deming, 1986). These
requirements of a supplier must be established long before it produces any material.

Vision and Plan Statement
Vision and plan statement has two aspects. Vision statement and plan statement, which are

explained asfollows:
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A vision statement describes how a firm wants to be seen in its chosen business. As such, it
describes standards, values, and beliefs. Above al, a vision is the advertisement of the
intention to change. As such, it propels the firm forward and acts against complacency. All
employees should be able to realize how they can contribute to the vision. A statement of
values and behavior is a powerful motivating force that can be used to drive a process of
change forward (Kanji and Asher, 1993). The intent of a vision statement is to communicate
the firm’s values, aspirations and purpose, so that employees can make decisions that are
consistent with and supportive of these objectives (Meredith and Shafer, 1999). An effective
vision statement tends to be written using language that can inspire employees to high levels
of performance, and further, to foster their commitment. Therefore, a firm should have a
long-term vision statement. A quality policy is overal intentions and direction of an
organization with regard to quality, as formally expressed by top management (ISO 8402,
1994).

Similarly, a quality policy describes how a firm wants to be seen regarding its quality. In
this regard, a quality policy is a quality “vision statement”. A variety of employees should
be involved in the development of the vision statement and quality policy, which in return,
should be well communicated to employees at different levels to stimulate commitment. In
fact, a vision statement usually cascades down to mission statements that detail short-term
firm goals or departmental aims. In order to redize a vision statement, a firm must make

plan statements that support the realization of its vision (Mann, 1992).

A plan statement is aformalization of what is intended to happen at some time in the future.
A plan cannot guarantee that an event will actually happen; it is a statement of intention that
“will happen” (Slack et al., 1995). In a firm, there are many kinds of plans, including a
strategic business performance plan, quality goal plan, and quality improvement plan. A
strategic business performance plan can be divided into long- and short-term business
performance plans that include, for example, market share, profits, annual sales, exports, and
sales growth. A quality goal plan can involve, for example, conformity rate, defect rate,
internal failure costs, external failure costs, performance, reliability, and durability. A
guality improvement plan aims for quality improvement, which is actions taken throughout
the organization to increase the effectiveness and efficiency of activities and processes in
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order to provide added benefits to both the organization and its customers (ISO 8402, 1994).
Employees at different levels should be involved in drawing up these plans, which should be
well communicated to employees, in turn encouraging their commitment to the realization of
these plans (Mann, 1992).

Evaluation

The concept of evaluation can be defined as systematic examination of the extent to which
an entity is capable of fulfilling specified requirements (ISO 8402, 1994). Juran and Gryna
(1993) stated that a formal evaluation of quality offers a starting point by providing an
understanding of the size of the quality issue and the areas demanding attention. Evaluation
can identify the difference between actual performance and the goal. Evaluating the situation
in a firm’s quality management practices provides an important base for the firm to improve
its quality management practices. Such evaluation information should be communicated to
employees in order to encourage employees to make things better. Hackman and Wageman
(1995) proposed that evaluation of variability is a change principle. Uncontrolled variance in
processes or outcomes is the primary cause of quality problems and must be evaluated and
controlled by those who perform the firm’s front-line work. Only when the root causes of
variability have been identified are employees in a position to take appropriate steps to
improve work processes. There is a set of practices that can support the implementation of
evaluation.

A firm operates in a dynamic and turbulent environment. In order to maintain competitive
advantages in the marketplace, the firm should continuously evaluate its various business
strategies. Business strategy is a set of objectives, plans, and policies for the firm to compete
successfully in its markets (Meredith and Shafer, 1999). In effect, the business strategy
specifies what the firm’s competitive advantage will be and how this advantage will be
achieved and sustained. Based on such evaluation activities, the firm can adjust its business
strategy in order to keep it dynamic (Mann, 1992).

Quality audit is systematic and independent examination to determine whether quality
activities and related results comply with planned arrangements, and whether these
arrangements are implemented effectively and are suitable to achieve objectives. Quality
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audit can be used for quality system, processes, products, and services. One purpose of a

quality audit is to evaluate the need for improvement or corrective action (1SO 8402, 1994).

Benchmarking is a powerful tool to use as a continuous process of evaluating a firm’s
products, services, and processes against those of its toughest competitors or of firms
renowned as world-class or industry leaders. A benchmarking is a point of reference by
which performance is judged or measured; Competitive benchmarking is the continuous
process of measuring products, services, and practices against those of the toughest
competitors or leading firms (DuBrin, 1995). According to Slack et al. (1995), there are
many types of benchmarking such as internal, external, non-competitive, competitive,
performance, and practice. Benchmarking is able to judge how well an operation is
performing, and can be seen as one approach to setting realistic performance standards. It is
also concerned with searching out new ideas and practices that might be able to be copied or
adapted. Benchmarking is an effective tool for guiding the establishment of quality
improvement goals, evaluating various activities within the firm, and assessing customer
requirements (Hackman and Wageman, 1995).

Quality costs can be divided into four categories: Internal failure, external failure, appraisal,
and prevention (Juran and Gryna, 1993). According to Feigenbaum (1991), the periodic
collection and analysis of quality-related costs monitors the cost effectiveness of the quality
system. The objective is to track quality-cost trends in both total, as well as individual,
quality-cost fields. Timely measurement and reporting of quality level data are used in
assessing quality performance, setting quality-level goals, and evaluating corrective-action
efforts. Such information is becoming the basis for establishing improvement goals, priority
schedules and so on. The objective of evaluation of quality-related costs is to formulate
opportunities for reducing cost and reducing customer dissatisfaction. The anaysis of
quality-related costs helps to identify those opportunities for improvement that offer the
largest cost savings (Ishikawa, 1985).

In order to encourage employees to pay attention to quality, quality-related data should be

used for evaluating employee performance. Quality-related indices should be combined with

genera employee performance standards. Quality-related data should aso be used to

evauate the performance of employees at different levels and the performance of the whole
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firm, and should be displayed at the shop floor in order to make employees understand what
happens concerning quality. Please note that the major aim of evaluation is improvement,
not criticism. In order to have an effective evaluation, a quality information system is truly
necessary, as it is an organized method of collecting, storing, analyzing, and reporting
information on quality to assist decision-makers at all levels (Juran and Gryna, 1993; Mann,
1992).

Process Control and Improvement

Process refers to certain unique combinations of machines, tools, methods, materials, and
people engaged in production. Process control and improvement9 connotes a set of
methodological and behaviora practices, which are implemented to control and improve
processes that produce products and services (Juran and Gryna, 1993). In fact, process
control and improvement can make the manufacturing process operate as expected, without
breakdowns, missing materials, fixtures, tools, etc., and despite workforce variability (Flynn
et a., 1994). A set of practices of process control and improvement is described in the
following paragraphs.

The Japanese strongly believe that an atmosphere of cleanliness adds to quality, thus, shop
floor management is highly emphasized by Japanese firms (Deming, 1986). It is a very
important practice to keep the firm neat and clean at al times, which can contribute to

effective process control and improvement (Ho, 1999).

An important matter in process control and improvement is the maintenance of process
capability to meet production requirements. Process capability is largely independent of
specification tolerances for parts to be manufactured within the process. It is important to
determine these capabilities as fundamental to product-control standards setting
(Feigenbaum, 1991). Process capability study provides a basis for this determination and its
related assignment of parts to those facilities that can economically maintain the required
tolerances (Gitlow et al., 1989).

One aspect of process control and improvement is equipment maintenance, which ensures
that variation is kept within acceptable bounds, keeping the manufacturing process running

smoothly. Process capability is the measured, inherent variation of the product turned out by
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a process, and provides a quantified prediction of process adequacy (Juran and Gryna,
1993).

According to Feigenbaum (1991), manufacturing equipment inevitably wears under constant
use, aresult of which would be poor-quality products. A program of preventive maintenance
iS an important quality management practice since it enables a regularly scheduled
examination of processing facilities before they break down. According to Deming (1986),
Japanese machine operators regularly make minor repairs, perform maintenance work, and

record machine performance data.

Deming (1986) stated that improving product quality should not be dependent on mass
inspection. Inspection to improve quality is too late, ineffective, and costly. Quality comes
not from inspection, but from improvement of the production process. In this regard, a firm
should try to implement effective inspection activities in order to reduce any non-value
added activities.

A firm should try to design its process to be “foolproof” in order to minimize the chance of
employee error. Fool proofing describes methods, such as poka-yoke, which ensure that
activities or operations can only be performed the correct way. Fool proofing methods can
be divided into two types: Alarms and controls. Alarm devices may light ared lamp, sound a
buzzer, or flash an alarm light if a mistake is detected. Control devices may interrupt work
by activating a clamp, stopping a machine, or halting a conveyor if a mistake occurs so that
adefect does not move on to the next process (Slack et al., 1995).

Statistical process control is the application of statistical methods to the measurement and
analysis of variation in any process (Juran and Gryna, 1993). Statistical process control can
be used to achieve process stability, provide guidance on how the process may be improved
by the reduction of variation, assess the performance of a process, and provide information
to assist with management decision-making (Dale, 1999). Without statistical control, the
process is in chaos, the noise of which will mask the effect of any attempt to bring
improvement (Deming, 1986).
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A number of quality tools or techniques can be implemented to control and improve
processes. These methods include the seven QC tools and the seven new QC tools. The
PDCA cycleis essentially the scientific method applied to continuous process improvement
(Dae, 1999; Deming, 1986; Mann, 1992).

Product Design

Product design translates customer expectations for functional requirements into specific
engineering and quality characteristics, which can be called specifications. Sound product
design can contribute to the improvement of product quality to be better than that of
competitors, increasing a firm’s competitive advantage in the marketplace (Juran and Gryna,
1993). Thereis a set of practices that can be used to design products.

In order to have effective product design, design engineers are required to have some shop
floor experience such as processing technology, understanding of performance of production
equipment, skill for operating production equipment, and production process. Such
knowledge can contribute to robust product design. Thus, fewer problems will occur during
the process of production (Feigenbaum, 1991; Juran and Gryna, 1993; Slack et a., 1995).

In fact, product design starts with market research. Therefore, it is an important practice for
design engineers to have some marketing experience and knowledge, making it easier for
them to understand customer needs, expectations, and future requirements. As a result,

product design will be more market-oriented (Feigenbaum, 1991; Juran and Gryna, 1993).

Customer requirements and expectations should be thoroughly considered during the
process of product design. It is important that design department obtain detailed information
from the field. Field failure data and customer complaints should be sufficiently detailed to
provide a means for anayzing the causes, so that proper corrective action can be taken

toward improving product design (Feigenbaum, 1991; Juran and Gryna, 1993).

Different departments in a firm should participate in new product design. Such design teams
composed of people from such departments as design, engineering, production, and sales
can contribute to improvement of product design and design for the future (Deming, 1986).

The participation of different departments in product design can ensure fewer problems
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during the process of production as well as after products are delivered to customers (Juran
and Gryna, 1991).

Before production, new product design should be thoroughly reviewed in order to avoid
problems during production. Design review is documented, comprehensive and systematic
examination of a design to evaluate its capability to fulfill the requirements for quality,
identify problems, if any, and propose the development of solutions (1SO 8402, 1994).

Price is dtill an important factor affecting competitive capability of products in the
marketplace (Meredith and Shafer, 1999). Therefore, cost should be paid sufficient attention
during the process of product design. It is possible that reducing production cost does not
sacrifice product performance. Value engineering is a technique for evaluating the design of
a product to assure that the essentia functions are provided at minimal overall cost (Juran
and Gryna, 1993).

For traditional products, product design process is not complex and can be achieved by
experienced design engineers without using any special techniques. For modern products,
certain special techniques or methods should be used to achieve successful product design
(Juran and Gryna, 1993). According to the researcher’s previous research (Zhang, 1998b,
1998d), experimental design is a widely used tool in product design. Its application has
significantly reduced the time and expense needed to develop the new product, greatly

improved the performance of the new product, and led to the success of new product design.

Quality function deployment is also an important and effective method in product design
(Daetz et d., 1995). It is primarily concerned with the relationship between customer needs
and new product attributes, which can support the establishment of a market advantage
(Daetz et d., 1995; Reed et al. 1996; Slack et a., 1995). This technique consists of a series
of interlocking matrixes that translates customer needs into product and process

characteristics (Juran and Gryna, 1993).

Quality System I mprovement
Quality system is defined as the organizational structure, procedures, processes and
resources needed to implement quality management (ISO 8402, 1994). In 1987, the
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International Standardization Organization published the ISO 9000 standards series on
quality management and quality assurance. Implementing 1SO 9000 is a way in pursuing
quality system improvement in a firm. In this study, quality system improvement means to
establish a quality system according to the requirements of ISO 9000. Through the
implementation of ISO 9000, a quality manual, quality system procedures, and work
instructions are established. In the end, a firm may apply to be registered as having an 1SO
9001 (9002 or 9003) quality certificate (Randall, 1995; Mirams and McElheron, 1995).

A quality manual is a document stating the quality policy and describing the quality system
of an organization (1SO 8402, 1994), and should cover al the applicable elements of the
quality system standard required for an organization. Guidelines for developing quality
manuals (ISO 10013, 1995) can be used for drawing up a quality manual.

A procedure is a specified way to perform an activity. A written procedure contains the
purposes and scope of an activity; what shall be done and by whom; when, where and how it
should be done; what materials, equipment and documents shall be used; and how it shall be
controlled and recorded. Documented quality system documents describe the activities of
individual functional units needed to implement the quality system elements (1SO 8402,
1994; 1SO 10013, 1995)

Work instructions consist of detailed work documents, which can guide people in
conducting specific work. It should be noted that drawing up various work instructions
should be based on the existing documents and characteristics of the firm, and should be
presented to different people for extensive review. Thus, these work instructions can be
effectively implemented in practice (Randall, 1995; Mirams and McElheron, 1995).

With an I1SO 9000 quality system in place, a firm may consider becoming 1SO 9000
certified. Please note that a quality system should be continuously improved. Quality system
documents should be continuously modified with the change of quality activities within the
firm. Of course, it is essential to maintain the quality system’s conformance with the 1SO
9000 requirements (Randall, 1995).
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Employee Participation

Employee participation can be defined as the degree to which employeesin afirm engagein
various quality management activities. By personally participating in quality management
activities, employees acquire new knowledge, see the benefits of the quality disciplines, and
obtain a sense of accomplishment by solving quality problems. Participation is decisive in
inspiring action on quality management (Juran and Gryna, 1993). Employee participation is
exemplified by things such as teamwork, employee suggestions, and employee commitment.
A remarkable characteristic of employee participation is teamwork (e.g., cross-functional
teams and within-functional teams). The aim of ateam is to improve the input and output of
any stage. A team may well be composed of people from different staff areas, everyone
having a chance to contribute ideas, plans, and figures. Teamwork is sorely needed
throughout the firm; it can compensate one’s strength for another’s weakness (Deming,
1986). Group work and group decision-making offer several advantages over individual
effort. If several knowledgeable people are brought into the decision-making process, a
number of worthwhile possibilities may be uncovered, making synergy a possible benefit.
Group members often evaluate each other’s thinking, thus the team is likely to avoid major
errors (Durbin, 1995). Cross-functional quality teams and task forces are among the most
common features of TQM firms (Hackman and Wageman, 1995). Teamwork can be
characterized as collaboration between managers and non-managers, between different
functions (Dean and Bowen, 1994). Teamwork practices include identifying the needs of all
groups and firms involved in decision-making, trying to find solutions that will benefit
everyone involved, and sharing responsibility and credit. Such practices are often
implemented by forming teams. Hackman and Wageman (1995) stated that the single most
commonly used TQM implementation practice is formation of short-term problem-solving
teams. Problem-solving teams work on a wide variety of tasks, ranging from cross
functional involvement in tackling quality problems related to many functional departments
to solving within-functional quality problems. Anderson et a. (1994a) suggested that
internal cooperation among employees enables higher individual performance by creating
mutually beneficial situations among organizational members and between organizational

members, and the firm as awhole.
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A quality control (QC) circleis a group of workforce-level people, usually from within one
department, who volunteer to meet weekly to address quality problems that occur within
their department (Juran and Gryna, 1993). QC circles have been successfully implemented
in Japan, contributing a great deal to the Japanese economy (Lillrank and Kano, 1989).

Hackman and Wageman (1995) stated that 65% TQM firms create employee suggestion
systems. Production workers should regularly participate in operating decisions such as
planning, goal setting, and monitoring of performance. They are encouraged to make
suggestions and take a relatively high degree of responsibility for overall performance
(Deming, 1986). To have effective employee participation, employee contributions and
ideas must receive serious consideration and be placed into operation whenever the
recommendations are sound and relevant. Among the motivational programs that have
received major attention are employee suggestion programs (Feigenbaum, 1991). Deming
(1986) and Ishikawa (1985) identified one source of human motivation at work as task
motivation, the good feeling that comes from accomplishing things and seeing them actually

work.

For achieving effective employee participation, employees should be committed to their
jobs. Job commitment can be defined in terms of one’s loyalty, identification, and
involvement with the firm (Mitchell, 1979). If employees are committed to their jobs, they
will be motivated to spend more energy on providing high process, product, and service

quality to satisfy the firm’s customers (Lam, 1995)

In order to have effective employee participation, employees should be encouraged to report
their own working problems as well as problems they find in other areas of the firm.
Employees should be encouraged to inform top managers or supervisors concerning
conditions that need correction (e.g., inherited defects, machines not maintained, and poor
tools). More importantly, employees should be encouraged to fix their own working

problems (Deming, 1986).

Recognition and Reward
Recognition is defined as the public acknowledgment of superior performance of specific

activities. Reward is defined as benefits, such as increased salary, bonuses and promotion,

53



which are conferred for generally superior performance with respect to goals (Juran and
Gryna, 1993). Public recognition is an important source of human motivation (Deming,
1986). It amost goes without saying that an important feature of any quality improvement
program is the showing of due recognition for improved performance by any individual,
section, department or division within the firm (Dale and Plunkett, 1990). To effectively
support their quality effort, firms must implement an employee compensation system that
strongly links quality and customer satisfaction with pay (Brown et al., 1994). Deming
(1986) and Ishikawa (1985) identified one source of human motivation at work as socia
motivation, the energy that comes from cooperation with others on a shared task and the
incentive provided by recognition from others. A large majority of firms implementing
TOM modify their performance measurement and reward systems so that achievement of
specific quality goals can be assessed and rewarded (Hackman and Wageman, 1995). TQM
implementation relies increasingly on performance measurement and performance.
Contingent rewards to motivate and control employees. According to the review results by
Hackman and Wageman (1995), 85% of TQM firms have developed programs to reward
individuals and teams for quality achievement.

DuBrin (1995) stated that punishment is a behavior modification strategy. Punishment is the
presentation of an undesirable consequence or the remova of a desirable consequence
because of unacceptable behavior, and is regarded as negative motivator. DuBrin (1995)
further proposed that a reward and recognition system should be equitable. Workers who
achieve the same level of performance should receive comparable rewards. Similarly,
workers who fail to obtain certain levels of performance should receive comparable
punishment. In this regard, punishment is a special recognition and “reward” for employees
who do not perform well. It is important to note that employees’ recognition and rewards
should be based on equity. Effective recognition and reward activities can stimulate

employee commitment to the firm.

A firm’s TQM initiative must be supported with a recognition and reward system that
encourages and motivates employees to achieve the desired performance. Firms that are
serious about achieving quality and customer satisfaction must integrate these aspects into
their recognition and reward system. Ishikawa (1985) suggested that firm-wide gain-sharing
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or profit-sharing programs can appropriately be used to recognize and reward collective
excellence. Excellent employee suggestions should be financially rewarded in order to
encourage employee participation. The forms of recognition can be a praise letter, an oral
praise, award ceremony, moral award, publicly presenting successful working experiences
(Zhang, 2000a). Mann and Kehoe (1994) suggested that working condition improvement be
used to recognize employee quality improvement efforts. Cherrington (1995) stated that the
forms of reward can be merit pay, piece-rate incentives, team and group incentives, skill
based pay and pay-for-knowledge, suggestion system, profit sharing, salary increase, and

bonus scheme.

Education and Training

Training refers to the acquisition of specific skills or knowledge. Training programs attempt
to teach employees how to perform particular activities or a specific job. Education, on the
other hand, is much more general, and attempts to provide employees with genera
knowledge that can be applied in many different settings (Cherrington, 1995). Cherrington
suggested that education and training require a systematic approach. The development of a
sound education and training program requires systematically gathering data about the
employees’ or the firm’s needs. A good assessment includes an analysis of: How well the
firm is achieving its goals; the skills needed by the workforce to accomplish these goals; and
the strengths and weaknesses of the current workforce. A careful analysis of these items
provides valuable information to design effective training activities. Investment in education

and training is vitally important for ensuring the success of education and training programs.

According to Hackman and Wageman (1995), training is the second most commonly used
TOM implementation practice in the United States. Firms that implement TQM invest
heavily in training for employees at different levels. Deming (1986) spoke often of the
importance of properly training workers in performing their work. Otherwise, it is difficult

to improve their work.

The cross-functional quality teams among the characteristics of TQM firms stack the cards

in favor of learning by the simple fact that they are cross-functional; individual members are

exposed to more, and more diverse, points of view than would be the case if they worked

mostly by themselves or in within-functional teams (Hackman and Wageman, 1995).
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Learning is the ability and willingness of the firm to engage in learning or knowledge
seeking activities at the individual, group or team, and organizational levels (Anderson et al.,
1994a). In order to have effective learning activities, a firm should continually encourage

employees to accept education and training.

The TQM aspiration of continuous improvement in meeting customer requirements is
supported by a thorough learning orientation, including substantial investments in training
and the widespread use of statistical and interpersonal techniques designed to promote
individual and team learning (Hackman and Wageman, 1995). According to Deming (1986),
Japanese firms obviously regard their employees as their most significant competitive assets
and provide good genera orientation as well as training in specific skills. Note that
investment in employee education and training is to pursue long-term overal business
excellence. In fact, employees are valuable resources worthy of receiving education and

training throughout their career development.

Ishikawa (1985) advocated that employees accept training for the seven QC tools.
According to Feigenbaum (1991), a brief and general course for first-line supervision is
modern methods of planning and controlling quality, concentrating essentially upon the
physical elements affecting product quality. In order to use various quality tools or methods
effectively, employees should be trained in these methods. More training should be given to
employees such as quality inspectors, supervisors, and production operators. It is important

to provide training to employees just at the time they need it; namely, just-in-time training.

In order to perform their work well, employees at different levels should accept specific
work-skills training. Such training can improve employees’ skills. In addition, employees
should accept quality consciousness education in order to improve their commitment to
quality. Newly recruited employees should accept more education on quality awareness.
Newsletter, poster slogan, and quality day are commonly used for educating and/or training
employees (Zhang, 2000a). Education and training have failed if they do not result in a
change of behavior (Juran and Gryna, 1993).
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Customer Focus

Customer focus can be defined as the degree to which afirm continuously satisfies customer
needs and expectations. A successful firm recognizes the need to put the customer first in
every decision made (Philips Quality, 1995). The key to quality management is maintaining
a close relationship with the customer in order to fully determine the customer’s needs, as
well as to receive feedback on the extent to which those needs are being met. The customer
should be closely involved in the product design and development process, with input at
every stage, so that there is less likelihood of quality problems once full production begins
(Flynn et a., 1994). Deming (1986) suggested that the customer is the most important part
of the production line; product should be aimed at the needs of the customer.

Obtaining customer complaint information is to seek opportunities to improve product and
service quality. Quality complaints have different problems that require different actions.
Based on customer complaint information, it is important to identify the “vital few” serious
complaints that demand in-depth study in order to discover the basic causes and to remedy
those causes (Juran and Gryna, 1993). To improve customer focus efforts, customer
complaints should therefore be treated with top priority. Records and analyses of customer
complaint reports from the field furnish useful product-control information. Such
information reflects the effectiveness of control programs and highlights those
nonconformities upon which more aggressive corrective action must be initiated
(Feigenbaum, 1991).

Obtaining customer satisfaction information is essential for pursuing customer focus efforts.
Intensive examination of finished products from the viewpoint of the customer can be a
useful predictor of customer satisfaction. Such information includes data on field failures
and service-cal rates, and analysis and reporting of customer attitude trends regarding
product quality. Such information is valuable for new product development (Feigenbaum,
1991). The results of customer satisfaction surveys can be used to take immediate action on
customer complaints, identify problems requiring generic corrective action, and provide a
guantitative measurement of customer satisfaction (Juran and Gryna, 1993). Customer

satisfaction may very well predict the future success or falure of a firm (Kanji and Asher,
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1993). Thus, it is very important to find customer satisfaction and perception of quality. The
insights gained can clearly help the firm improve quality.

In-depth marketing research can identify suddenly arising customer needs. The attainment of
quality requires the performance of awide variety of identification activities of quality tasks
such as the study of customers’ quality needs, design review, and field complaint analysis
(Juran and Gryna, 1993). To achieve quality, it is essential to know what customers need
and provide products that meet their requirements (Ishikawa, 1985). According to the review
results from Hackman and Wageman (1995), obtaining data about customers is one of the
most commonly used TQM implementation practices. Deming (1986) suggested that firms
understand what the customer needs and wishes now and in the future, so that products and

services can be designed to satisfy those needs and wishes.

In order to pursue customer focus, firms should always provide warranties on their products
sold to customers. Thus, customers will reduce their risk in buying products. In addition,
firms should pay sufficient attention to customer services. In a word, pursuing customer
focus efforts should be a long-term business strategy; it is never ending (Juran and Gryna,
1993).

2.6 Summary

This chapter began with reviewing TQM concept from quality gurus Deming, Juran, Crosby,
Feigenbaum, and Ishikawa. Then, three quality award models were reviewed. These three
awards are: The Deming Prize in Japan, the European Model for Total Quality Management
in Europe, and the Malcolm Baldrige Nationa Quality Award in the United States of
America. In addition, some TQM literature from other researchers was studied. Based on the
results of the literature review, the concept of TQM was defined. In this study, TQM
consists of 11 constructs; implementing TQM is merely to implement these 11 constructs.
Implementing each construct is through a set of TQM practices. The detailed explanations of
these constructs and the set of practices that support thelr implementation were also
described.
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CHAPTER 3
RESEARCH METHODOL OGY

3.1 Introduction

This chapter presents an overview of the methodological perspective of the research. Section
3.2 describes the research design based on the research questions. Section 3.2.1 presents the
research strategy of a questionnaire survey. Section 3.2.2 and 3.2.3 presents the research
sample and Data analysis respectively.

3.2 Resear ch Design

The role of research design is to connect the questions to data. Design sits between the two,
showing how the research questions will be connected to the data, and the tools and
procedures to use in answering them. Research design must follow from the questions and
fit them with data. The design is the basic plan for a piece of empirica research, and
includes main ideas such as strategy, sample, and the tools and procedures to be used for
collecting and analyzing empirical data (Punch, 2000). In this section, only the research
strategies and genera research sample are described. Other aspects such as tools and
procedures used for collecting data, detailed sample determination for the guestionnaire
survey, the structured interviews, and the case study are aso presented.

3.2.1 Research Strategies

For conducting empirical research, there are two methods of data collection: Qualitative and
guantitative. These two methods have their strengths and weaknesses. The qualitative
method permits researchers to study selected issues in depth and detail. Approaching
fieldwork without being constrained by predetermined categories of analysis contributes to
the depth, openness, and detail of qualitative inquiry.

The quantitative method, on the other hand, requires the use of standardized instruments so
that the varying perspectives and experiences of people can fit a limited number of
predetermined response categories, to which numbers are assigned. The advantage of a
guantitative method isthat it is possible to measure the reactions of a great many peopleto a

limited set of questions, thus facilitating comparison and statistical aggregation of the data.
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This gives a broad, generalizable set of findings presented succinctly and parsimoniously.
By contrast, a qualitative method typically produces a wealth of detailed information about a
much smaller number of people and cases. This increases understanding of the cases and
situations studied but reduce generalization (Patton, 1990).

In order to avoid their respective disadvantages, one important way to strengthen a research
design is to use both qualitative and quantitative methods. A number of research strategies
are available for conducting social sciences. Experiments, surveys, histories, case studies,

and the analysis of archival information.

Based on the five research questions proposed in this study, the research strategies of a
literature review, a questionnaire survey, structured interviews, and a case study were

adopted in this research.

3.2.2 Research Sample
Manufacturing firm in Biratnager namely, Hulas Motor were selected for investigation due
to the position as one of the most important industrial centers in Nepal, as well as for

reasons of practicality and convenience perceived by the researcher.

3.2.3 Data Analysis

For achieving the objectives in this study based on case study, the questionnaires were
developed according to the conceptual framework on Total Quality Management. The
obtained information was then classified according the strength and Weakness of the firm as
Strong, Average and Weak based on TQM Gurus concepts. The obtained data from
guestionnaire were tabulated as appropriate. The tabulated information has been explained

and analysised according to the responses gained from the concerned researcherity.
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CHAPTER IV
DATA PRESENTATION AND ANALYSIS

4.1 Introduction

In this study, a research questionnaire was devel oped and used to obtain empirical data from
Nepalese manufacturing firms in order to test the theoretical models hypothesized in this
study. In the questionnaire, there were two measurement instruments used to measure TQM
implementation and overall business performance, respectively. Each instrument had some

measurement scales (see Appendices 1 and 2).

4.2 A Brief | nt_roduction of the Firm

,!"_{_ f/. Hulas Motors Pvt. Ltd. is the leading and the only

Rt

HULAS MOTORS

commercial  vehicle manufacturer in  Nepal.
manufacturing Light commercial vehicle (LCV) aswell
as Mini Utility Vehicle (MUV). Hulas Motors Pvt. Ltd. was established in the year 1996 (B.
S. 2054). It is a sister concern of Golchha Organization one of the biggest organization in
Nepal. The design of Sherpa, Mustang and Mini V is indigenous. The complete R&D is
done in house. In addition to having team of experienced and qualified technical staff and
infrastructure, it has strategic alliance with sister concern, Hulas Steel Industries who
provides us a engineering & mechanical support. Hulas steel industries have a team of
dedicated and experienced full time mechanical engineers in addition they also provide us
with technical information for the use of laboratories and engineering software such as RISA
3 D & Auto CAD. At present more than 700 Sherpa and Mustang vehicles are running on
Nepal ese road.
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Figure 4.1 displays the structure of workshops.

FigureNo. 4.1
Workshop Structure
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4.3 Evaluation of TQM Implementation and Overall Business
Performance

The TQM implementation model was used in evaluating the firm’s TQM implementation
practices and overall business performance. The researcher conducted the evaluation guided
by the assessment tools (see Appendix 2). Appendix 2 presents the evaluation results, which
were trandated into scores according to the scoring methods, as well as the strengths and
weaknesses of TQM implementation practices and overall business performance. These
weak areas can be used as possibilities for the firm to improve its TQM implementation and
overall business performance, however, it should be noted that even its strong areas are not
at al perfect. They still have room for improvement. Strong and average areas are just a
relative sense compared with the firm’s weak areas, though weak areas should receive more

attention.

4.3.1 TQM Implementation
This subsection presents the weak areas of the firm’s TQM implementation and the reasons

leading to these weak areas. The assessment tool (see Appendix 2) was used to evauate the
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firm’s TQM implementation. The weak areas identified could be used by the firm to further
improve its TQM implementation; they were regarded as potential improvement
possibilities. Note that the identification of these weak areas was on the basis of unbiased,
honest, and fact-based judgments.

L eadership
FigureNo. 4.2
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The above figure showed the TQM Implementation Practices with their relative score. It is
seen that Top management Participation, Top management encouragement, and top
management’s role model has been scored as strong as indicated by number 3. Top
management pursues long-term business success but focused instead on annual business
success, which was their most important goal. Top management still viewed product quality
as less important than cost. In addition, top managers often organized discussion meetings
after quality problems had happened; how to prevent problems from happening was not
given sufficient attention. Top managers were reluctant to accept or implement employee
suggestions if money was needed for their implementation. The firm’s many problems

occurred due to its focus on immediate profits or short-term benefits.
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Supplier Quality Management
Long-term partnership between the firm and its suppliers had not yet been established.

FigureNo. 4.3
Supplier Quality Management
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The above figure indicated that the firms supplier performance evauation, supplier quality
audit, and supplier communication was as according to the theory of Tota quality
management. There is little progress on supplier selection criteria and Participation in
suppliers.



Vision and Plan Statement

FigureNo. 4.4
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The above figure indicated that the firm had a long-term vision statement that had been
drawn up severa years ago. However, many employees were not clear as to what the vision
statement was. In fact, the firm did not use it as a guide in formulating its business
strategies. In this regard, the general manager did not have a clear long-term vision. The
reason for this was that the general manager had been appointed by the administrative
bureau to run the firm on a short-term basis, based on a contract. If he performed well, he
would stay in the position longer. The decision made by the bureau in this regard was highly
dependent on the firm’s annual business performance. Therefore, the general manager
focused on annual business performance rather than long-term business success. His target
was to accomplish the annual business performance indices assigned by the administrative
bureau. To do so, the firm had an annual policy statement to guide the firm in doing
business. These annual policies varied year to year depending on the firm’s internal and

externa environments.
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The firm did have little long-term overall business performance plans. Instead, it had only
annual strategic business performance indices and product quality goals, which were
formulated based on the assignments set up by the administrative bureau. This was because
top management placed too much emphasis on short-term objectives. Although these plans
were also presented to the workers’ union for discussion, they would not be changed since
they had been set up by the bureau. The firm did not have specific plans regarding which

levels of employee and customer satisfaction should be reached.

The firm actually drew up its quality improvement plans in terms of quality problems that it
had. The information used in making the plans was mainly from customers’ complaints and
the firm’s different departments or workshops. It was evident that quality improvement
plans were easily implemented if little money was required; it would be problematic if much
money were needed. In this regard, the firm did not provide sufficient resources for
implementing quality improvement plans. The primary reason for this was that the firm tried
to achieve cost reductions to maintain the firm’s profits. Thus, the firm’s general manager

could survive.
Evaluation

FigureNo. 4.5
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The above figure indicated that the firm tried to improve a number of job-related facets that
might affect employee satisfaction, the employee satisfaction level as a whole remained
unclear to some extent. In fact, the firm did not evaluate its employee satisfaction and did
not have employee satisfaction data. In this regard, the issue of employee satisfaction did not
receive much attention from the firm. This was because it was easy to recruit new
employees from the labor market. Furthermore, the firm aready had a redundant workforce,

which it was considered a heavy burden.

Competitive benchmarking with its major competitors was not conducted by the firm. Thus,
TQM implementation and overall business performance of its main competitors remained
unclear to a certain extent. Thus, the firm lost opportunities for further improvement of its
quality of products and services. In fact, this practice had actualy not caught top

management’s attention.

The data on appraisal costs and prevention costs were not available. The firm mixed these
two types of quality costs with the firm’s normal overhead expenses. Thus, it was not clear

as to how much money was spent on appraisal and prevention.

The firm did not have an integrated computerized information system for collecting,
processing, analyzing, disseminating, and storing relevant information. Information
technology remained at a primitive level. Thus, it was difficult for different departments and
workshops to share their information. The firm’s major information flow was through
handwritten documents. Therefore, working efficiency was low and some problems
occurred due to the poor information system. The firm did not have such a computerized

information system in place due to its pursuit of immediate profits and short-term benefits.
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Process Control and I mprovement

FigureNo. 4.6
Process Control and Improvement
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The above figure indicated that the firm did not pay sufficient attention to determining an
appropriate temperature range, lighting intensity, noise level, and air quality. Such practices

were due to the fact that these workshops wanted to reduce costs in order to increase profits.

The firm did not calculate its process capability index in order to understand whether a
process was stable. Designers determined design specifications according to their previous
experiences. If problems occurred during an inspection stage, then necessary actions would

be taken. In thisregard, the firm did not focus on preventing problems.

Effective equipment maintenance and innovation were not conducted by the firm. If
equipment had problems, then it would be maintained or repaired. Due to insufficient
equipment maintenance, a number of components could not be produced precisely. Thus,
product quality was difficult to ensure. Every month there were a number of equipment
problems that affected normal production. Concerning equipment innovation, some

equipment was obsolete and could not meet production requirements.

The firm did not pay sufficient attention to reducing various inspection activities. Instead,
inspection was emphasized more than ever before. Every year the firm spent many resources
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(e.g., human and capital) on conducting various inspection activities. In fact, many
inspection activities were non-value added. High product quality could not be manufactured

by after-event inspection.

The seven new QC tools had never been used by the firm due to a lack of understanding.
Occasiondly, the firm used the seven QC tools and statistical process control to solve

quality problems; however, it did not use them extensively.
Product Design

FigureNo. 4.7
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The above figure revedled that the firm did not effectively implement concurrent
engineering for product design. Designing products through cooperation among different
people from various functional departments, suppliers, or customers had not been achieved.
Generdly, only the R&D department was involved in product design and the technology
department was in charge of auditing various drawings of product design. Contract review
and design review were not sufficiently implemented. Thus, a number of quality problems

occurred during production and with products in the field.
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The firm did not focus on modular design (Reliability engineering) in order to make the
product more producible. Designers tended to change product design drawings constantly.
Thus, it was inevitable that more problems would occur during production or with products
on the customer’s site. Because the firm did not adopt modular design, it also took a long

time to design products. Designers tried to continualy change their design to lower

production costs.

The technique of experimental design (design of experiments) for new product development
was not used by the firm. Designers developed products based mainly on their previous
experiences. In fact, the optimal design of the firm’s products was not achieved; there was
still much room for the firm to further improve its product design. Experimental design was
not used because the designers did not understand how to use it. However, the firm is

conducting value engineering and computer aided design.
Quality System | mprovement

FigureNo. 4.8
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The above figure indicated that during the process of implementing its quality system

documents, the firm did follow quality manual documents very well. There were little
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practices of quality system procedures and work institutions. However, the firm has
successfully received the 1ISO 9000 certification.

Employee Participation

FigureNo. 4.9
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The above figure indicated that the firm did not have QC circles because it did not provide
necessary rewards to employees to conduct QC circle activities, or a good environment to
support them in doing so. The firm used Cross-functional team and within-functional team
instead of QC circles.

Employees did have intention of reporting their own working problems because they were
not afraid of being fined or laid off. As a result, the firm gains many opportunities for
quality improvement. In fact, employee working performance was highly related to

employee suggestions that have been used for reward

The firm did not implement the system of job rotation as a whole as many working posts
required operators with specia qualification certification to do the work. Such regulations
were stipulated by relevant governmental agencies. For example, lathe operators cannot

operate cranes without qualification certification. Due to the money limitation, it was
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impossible for the firm to send many employees to different special job training activities.
Therefore, employees lacked multi-disciplinary skills. There is a strong practice seen on

workers congress and workers union.

Recognition and Reward

Figure No. 4.10
Recognition and Reward
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The above figure reflected that the firm had already adopted the principle of “more work
more pay”. However, the pay gaps among different employees were not very large. It was
clear that the position promotion, moral award and penalty has been extensively used.
However, there was a lack of working environment improvement, salary promotion, and
bonus scheme. Thus, employees’ initiatives and potential could not be brought into full play.

Due to the reason of low pay, more and more highly qualified employees | eft the firm.
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Education and Training

FigureNo. 4.11
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The above figure indicated that the sufficient resources for employee education and training
were not provided by the firm. Every year it spent only approximately Rs 0.2 million in this
area. That amount of money was not enough; sometimes, employees had to pay the tuition
fee themselves if they attended training courses. The firm did provide subsidies for

employees attending formal education promotion programs.

Team learning in the firm was not effective. Members of within-functional teams or
different production groups were reluctant to share their ideas, information, and knowledge.
There was a strong tendency for these members to be on their guard against their colleagues.
The reason for this was that members within one team or production group had competitive
relations among themselves. They had a strong sense of crisis and were afraid of being laid
off if they did not have unique skills. If everyone can do your work, then you are not
valuable. There is a Nepalese proverb: The master will die of hunger because his apprentices

can do hiswork.

Quality awareness education was not sufficiently conducted even though top and middle

managers often emphasized the importance of quality in various meetings. It is true that the
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firm already conducted many quality awareness education programs, however, employees’

quality awareness was still at arelatively low level. A number of employees still lacked of a

strong sense of responsibility.

Training for quality management knowledge was not sufficient. The firm did not train
employees on how to use the seven QC tools, the seven new QC tools, or statistical process
control; nor did it train designers on how to use tools such as experimental design. Due to
the lack of sufficient knowledge, these quality tools were not effectively used in solving

quality problems.

Customer Focus

Figure No. 4.12
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The above figure indicated that the firm did not fully conduct market investigation. For
example, designers hardly went out to collect information for improving product design due
to the lack of money. Designers also rarely visited customers in order to understand the
performance of their products on site. Thus, information sources used for product design
were very limited. Designers only made use of customer complaint information and

customer requirements specified in contracts for designing products. Customer expectations,
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future requirements, and competitors’ offerings remained unclear to a certain extent for

designers. How to delight customers was not the focus of designing products.

The firm did not have customer satisfaction information on the quality of products and
services from its competitors. Thus, customers’ views on the firm’s competitors were
unclear. In fact, such information would have been valuable to the firm in further improving
its quality of products and services. However, there is a great practice of quality warranty

and customer service.

4.3.2 Overall Business Perfor mance

The assessment tool presented in Appendix 2 was used to evaluate the firm’s overall
business performance. In fact, this performance reflected the effects of the firm’s TQM
implementation. The data of the firm’s overall business performance could be used as input
for formulating an effective improvement plan. Therefore, evaluating overal business
performance was aso an important part of TQM implementation.

Employee Satisfaction

The firm did not conduct employee satisfaction surveys in order to understand employee
satisfaction levels. Thus, employee satisfaction as a whole remained unclear to a certain
extent. During the process of conducting the case study, relevant interviewees were asked
about their perceptions of employee satisfaction in the firm. The researcher presented these
interviewees with facets that might affect employee satisfaction level. After these interviews
were conducted, the researcher transferred these interviewees’ perceptions into scores,
which are listed in Appendix 2. These interviews indicated that employee pay was the most
important factor affecting employee satisfaction.

Although employees in the firm did not earn a great deal they could, however, have their
salaries and bonuses per month. If the whole of Nepal’s machinery sector were taken into
account, the investigated firm was doing well. In this regard, employees were satisfied. If
compared with other industrial sectors or foreign-funded firms, the employees in the firm
were not satisfied due to their relatively low pay. As a result, more and more qualified
employees had |eft the firm to find well-paid jobs. It was very difficult for the firm to keep

well qualified employees, which was a serious problem it faced. The second most important
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factor affecting employee satisfaction was job security. Due to the long history of the
planning economy in Nepal, the firm employed a huge reservoir of surplus labor power.
During that time, the firm was not permitted to dismiss employees. With the establishment
of the socialist marketing economy in Nepal, the firm now had the right to lay off surplus

employees.

Product Quality

The firm did regularly measure various product quality indices, such as conformity rate for
finished products, internal defect rate for processing parts and casting iron, internal failure
costs, and external failure costs. Products manufactured by this firm had their own specific
standards in which technical specifications and the parameters of performance, reliability,
and durability were specified. Before finished products were delivered, their performance
had to be examined; otherwise, they could not be delivered to customers. If finished
products met the requirements of their technical specifications and performance indices,
then the conformity rate for these products was 100%. Generally, the indices of reliability
and durability could not be checked in advance but could be examined through practical
application of products on site. In fact, the firm did get a number of complaints from
customers about the reliability of their products, though rarely about its product durability.
The internal defect rate for processing parts was measured in terms of processing time (time
used to process defective components divided by time used to process all components).

In fact, the firm was one of the best in its industrial sector in Nepal. Its product quality
enjoyed high reputation in the country. Therefore, its relative product quality was very high
compared with that other firms (see Appendix 2). However, this does indicate that the firm’s
product quality was superior. Actualy, there was still room for the firm to improve its
product quality. A number of interviewees admitted that the performance, reliability, and
durability of their products fell behind the advanced world-level products. Through the
assessment of the firm’s product quality, a number of areas that led to product quality
problems were identified. These areas could be used by the firm to formulate an

improvement plan in order to improve the firm’s TQM implementation and product quality.
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These weak areas are presented below.

Top managers did not pursue long-term business success. Instead, reducing immediate
production costs and increasing immediate profits were their mgjor concern. Improving
product quality fell behind costs and profits. Products purchased from suppliers occasionally
had quality problems that could not be completely detected by incoming inspection. Such
defects would cause quality problems during production or operations in customers’ fields.
This was due partly to the fact that the firm selected its suppliers based mainly on price
rather than quality.

Management means was backward. From time to time, employees read handwritten
documents incorrectly because different people had different styles of handwriting. A
number of product quality problems occurred due to handwritten documents. Employees’
quality awareness was not very high and employees still lacked a strong sense of
responsibility. In addition, a number of employees were short of sufficient skills needed to

perform their jobs well.

Some production equipment was obsolete and could not meet production requirements. The
firm did not innovate its production equipment since it was short of capital and did not

pursue long-term business success.

Customer Satisfaction

Customer satisfaction surveys were not regularly conducted to understand customers’ views
on the firm’s quality of products and services. The information obtained from customer
feedback forms and the number of customer complaints received was the major sources for
the firm in understanding customer satisfaction level (see Appendix 2). Through conducting
the assessment of customer satisfaction, the firm’s quality problems of products and services
were identified. Such information could be used in formulating an improvement plan to
improve product and service quality. Customer complaints about product and service quality

were identified as follows:

Customers had complaints about product quality related to painting, welding, and other
outside appearances; oil leakage from speed redactors; broken axles of belt conveyors;

vibration, and noise. Concerning customer complaints about service quality, the firm had the
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following problems. Necessary parts were not packed for delivery; a number of small parts
were not fixed in packing boxes; electric motors were not protected against water and
moisture; packing lists were not complete; packing materials had quality problems; and
packing quality was not good enough. The major reasons leading to these problems of
products and services were recognized as. Low quality raw materials from suppliers,

obsolete production equipment, and employees’ low sense of responsibility.

Strategic Business Performance

The firm regularly measured its annual sales, sales growth, profits, market share, and
exports. Of the five indicators of overall business performance, only market share increased
continuously. The other four indicators decreased almost year by year. Such information
could be used by the firm to take appropriate actions in order to increase its strategic

business performance.

4.4 Four Categories of Improvement Possibilities

Through the assessment of the firm’s TQM implementation and overall business
performance, its weak areas of TQM implementation were identified. These weaknesses
could be used as improvement possibilities for further improving the firm’s TQM
implementation. Based on a thorough investigation of these improvement possibilities, they
can be categorized into four improvement possibilities: Structurally impossible, temporary
barrier, ineffective, and feasible. The deputy general manager was involved in assisting the
researcher to categorize these four improvement possibilities. The detailed explanations and

analyses of these four categories are described bel ow:

Structurally Impossible Improvement Possibilities

Structurally impossible improvement possibilities are very difficult for the firm to
implement under the current situation. The major reason causing structurally impossible
improvement possibilities were that the firm’s top managers did not pursue long-term
business success, immediate short-term profits were their major concern. Due to the
institutional system, the general manager was contracted to run the firm under the contract
system. The firm’s administrative bureau behaves as the principa representing state

ownership. The top managers were assumed to have some delegated rights in their
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operations, but should represent the owner’s interest. Every year, the administrative bureau
assigned indices of overall business performance to the firm. Profit was the most important
index in evaluating the performance of the general manager, whereas annual sales volume
was the second.

In fact, profit was the veto index, which played a 40% role in evaluating top management
performance. As a result, the general manager had to try his best to accomplish these
indices. If he did, he could be financially rewarded by the administrative bureau. If he could
not achieve these indices, he would be financially punished or would risk being dismissed
by the bureau. Under such a system, it was impossible for the general manager to pursue
long-term business success. His major focus was to concentrate on annual business success.
Profits and annual sales volume were the primary targets. However, to reach these targets
was not an easy task under the current situation. Due to the slack market in Nepal, the firm
did have some difficulties in achieving the target of annual sales. In order to redlize this

index, the firm had to sell products at lower price, sometimes suffering losses.

As a consequence, the firm had difficulties in realizing its profit target. In order to make
profits, the firm had to cut money expenditures. As a result, further development of the firm
was hindered. Thus, it was not difficult to understand why some improvement possibilities
were very difficult to implement currently. Of the previously identified improvement

possibilities, structurally impossible improvement possibilities are listed as follows:

Pursuit of long-term business success,

Long-term partnership with suppliers,

Long-term vision statement;

Long-term overall business performance plan;
Implementation of improvement plans,
Computerized information system;

Improvement of working environment on shop floor;

Equipment maintenance and innovation;

SR N N N N N SR NN

Sufficient resources for employee training.
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However, with the deep reform of state-owned firms in Nepal, such structurally impossible
improvement possibilities would be implemented if top managers would pursue long-term

business success.

Temporary Barrier Improvement Possibilities
There were a number of improvement possibilities that could be implemented in the near
future adopting step-by-step approach. First, employee empowerment could be

implemented.

Currently, the firm organized all activities according to the firm’s various rules, regulations,
and quality system documents. Every employee had his or her functions and duties, having
to do things according to such regulations and procedures. Otherwise, the firm would have
trouble. However, with the continuous improvement of employee education, employee
commitment and employee skills, employee empowerment would be implemented in the
future, though it would take some time to fully implement it.

Second, Nepal’s present situation was uncertain, with much turbulence. Employees had a
strong crisis awareness for their future-they were truly afraid of being laid off. At present,
more and more employees were being laid off due to the fact that many firms adopted the
policy of laying off redundant employees to increase profits. Thus, employees had a strong
consciousness for protecting themselves. As a result, they declined to report their own
working problems that were caused by themselves. However, after all redundant employees
were laid off and the firm’s business went well, employees would be more willing to report
their working problems. They would also have more chances to learn different skills for

performing different jobs.

Third, it was possible that the firm would try to increase various inspection activities in the

future. The approach to reducing inspection activities should be undertaken step by step.

Fourth, the deputy genera manager did not have confidence in using the seven new QC
tools in practice, as he felt they were too complicated to be used at this moment. The seven
new QC tools should be implemented in the future after employees accept sufficient training

intheair use.
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I neffective | mprovement Possibilities

It was ineffective for the firm to organize QC circle activities. In fact, the firm’s different
departments and workshops had aready formulated a number of within-functional teams.
These teams, instead of QC circles, were used to solve quality management problems. In
addition, production employees had their own working tasks according to their job
descriptions. If they could not finish these tasks, they would have less pay. Therefore,
employees only paid sufficient attention to producing more yields. In such an environment,
it was ineffective to organize QC circle activities.

Feasible Improvement Possibilities

Concerning other improvement possibilities, the general deputy manager admitted that these
did not receive much attention from the top management team. It is better to say that these
improvement possibilities were ignored by the firm. Such improvement possibilities could
be implemented by the firm under the current situation. These feasible improvement

possibilities are listed as follows:

1. Supplier selection criteria should be changed in order to ensure that purchased
materials have less (or no) quality problems. The quality of purchased products
should be regarded as the most important factor in selecting suppliers. Tota costs
(e.g., incoming inspection, internal failure costs, external failure costs, and late
delivery) should be taken into account in selecting suppliers.

2. Data on appraisal costs and prevention costs should be collected and analyzed in
order to understand how much money was spent on appraisal and prevention. Such
information can be used in seeking solutions to reducing unnecessary COsts.

3. Various interna job training courses should be effectively organized in order to
make employees perform their jobs better. Experienced employees from different
departments or workshops can be training lecturers.

4. Team learning should be further improved by arranging for skillful employees to
report their working experiences, rotating team members to present their good ideas
during the process of team activities, and rewarding team members who are willing

to share their knowledge with other members.
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5. Quality awareness education should be further emphasized in order to increase
employees’ quality awareness and sense of responsibility.

6. The pay gap should be further widened in order to improve the initiatives of well
performing employees, well qualified employees, and sales personnel. Employees
who make large contributions to the firm deserve to earn more.

7. Competitive benchmarking should be conducted in order to understand competitors’
offerings. Such information will be vauable for the firm in improving product
design, product quality, and service quality.

8. In-depth market investigations should be conducted in order to obtain customers’
real expectations and potential needs. It is valuable to obtain customer satisfaction
information on the quality of products and services from the firm’s competitors.
Such information can be used for product design and quality improvement.

9. Employees should accept training on how to use the seven QC tools and statistical
process control in practice. Designers should accept training on how to use
experimental design in product design.

10. The seven QC tools should be used extensively in analyzing and solving quality-
related problems.

11. Experimental design, concurrent engineering, and modular design should be used in
improving product design.

12. The evauation of employee satisfaction should be conducted regularly. Such
information can be used by the firm to further improve its employee satisfaction.

13. Statistical process control should be used in order to control the production process.
In addition, process capability should be calculated in order to provide sufficient
information for designers to determine design specifications.

14. Quality system documents should be further improved according to the firm’s
current practices and the 1SO 9001 requirements. The firm should change its quality
system documents in order to ensure “write what they do and do what they write”.

4.5 Formulation of Improvement Plan

The 14 improvement possibilities mentioned above could be used by the firm to formulate

its improvement plan. Due to its limited resources, the firm could not implement these

improvement possibilities at the same time but had to choose some critical improvement
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possibilities essential to the firm. More importantly, the firm could implement them in
practice. Which improvement possibilities to be implemented should be based on a thorough
analysis of these feasible improvement possibilities and the firm’s available resources. In
addition, time schedules and maor responsible departments involved in implementing the
improvement plan should also be determined. Thus, the plan might be more practical and its
implementation easily ensured. In order to reach this aim, the researcher consulted with the
deputy general manager concerning how to formulate a more effective improvement plan.
Based on the guidance in formulating an improvement plan presented in the TQM
implementation model, the targeted improvement areas of the firm’s overall business

performance were used in ranking all the feasible improvement possibilities.

In this firm, it was obvious that the first priority was given to increasing profits. Thus,
increasing the firm’s profits was used to prioritize the 14 feasible improvement possibilities.
Note that the deputy genera manager was involved in ranking these improvement
possibilities in terms of their potentia effects of these feasible improvement possibilities on
improving the firm’s profits. The ranking was based on the deputy general manager’s
perception and understanding of these feasible improvement possibilities. Note that the
research findings obtained from the questionnaire survey could not be used in ranking these
improvement possibilities, as they only showed whether TQM elements have effects on
overal business performance. In addition, the questionnaire findings did not indicate the
amount of contribution each TQM element makes. Furthermore, the questionnaire survey
findings showed that a number of hypotheses were not confirmed by the data. Actually,
these TQM elements do have effects on overall business performance if implemented
effectively.

In terms of the firm’s available resources, it was better to implement the first five ranked
improvement possibilities. The other nine would be left for the next stage of improvement.
These five possibilities were then transferred into three programs. Thus, the formulated
improvement plan is composed of three programs. Employee learning, analysis of quality
costs, and supplier selection based on total costs. The first two programs will start at the
same time; the third will start three months later. Figure 4.3 displays the time dimension and
major responsible departments involved in implementing this improvement plan, which was
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formulated on a yearly basis. In other words, within one year’s period, implementing this
improvement plan is the firm’s focus of TQM implementation. After the three programs are
practically implemented, their effects and immediate results should be periodically
monitored and checked. Immediate actions will be taken to ensure that the improvement
plan can be effectively implemented. After one year of implementing the improvement plan,
the firm should formulate another improvement plan for the next year’s implementation. The
lessons learned and experiences gained from this year will be used in formulating the next
year’s plan. It is a never-ending process. It is worthy to note that having a better
understanding of these feasible improvement possibilities and the firm’s available resources
are the primary determinants in formulating a more effective improvement plan. The

detailed explanations of this improvement plan are presented in the following paragraphs.

Figure4.13

Three Programs of the Improvement Plan
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Employee L earning (Program 1)
This program consists of three activities: Quality awareness education, internal job training,

and team learning, which are explained as follows:

First, quality awareness education will be conducted in order to improve employees’ quality

awareness and sense of responsibility. It should be conducted on a regular basis (e.g., one

time per month). All employees should accept such education. It can be expected that

employees’ sense of responsibilities will be improved; consequently, fewer quality problems

will occur. Note that the contents of quality awareness education are essential to the success
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of this activity. It will be more effective to use facts to teach employees rather than only
words. For example, the fact that money is lost each year due to employees’ low quality
awareness and lack of a sense of responsibility is a good example to teach employees. The
effects of quality awareness education should be regularly monitored in order to continually

improve the effectiveness of this activity.

Second, various internal job training courses will be organized to improve employees’ skills.
Competent employees from different departments or workshops can be asked to give
training lectures. Thus, training costs will be reduced enormoudly. It is not aways the case
that external job training is better than internal job training, or that externa lecturers are
better than interna ones. If qualified lecturers cannot be found within the firm in some
cases, external trainers can be invited to give training lectures. Before conducting interna
job training, it is essential to understand employees’ skill levels. Note that different
employees performing different jobs with different skill levels should accept different
training. In this regard, internal job training courses should be well developed; otherwise,
the training cannot be effective.

Third, the effectiveness of team learning will be further improved by arranging for skillful
employees to report their working experiences, rotating team members to present their good
ideas during the process of team activities, and rewarding team members who are willing to
share their knowledge with other members. Such kinds of “compulsory” sharing ideas will

be very effective.

To ensure the success of Program 1, two departments (personnel and quality) are mainly
responsible for its implementation. Other departments or workshops should cooperate with
these two major responsible departments. The personnel department is in charge of making
the detailed time plan for conducting this program and drawing up reward policies to
encourage team members to share their knowledge with other members. The quality
department is responsible for selecting suitable personnel to give training lectures or present
their working experiences. Program 1 will be initially conducted for one year. During the
process of one year’s implementation, the firm should monitor immediate results so as to
take suitable action to ensure the success of this program. If Program 1 produces the
expected results, the firm should integrate it into the firm’s existing management systems.
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Thus, the system can ensure that employee learning can be continuously implemented. If
this program does not produce the expected effect, then a new improvement program will be
formulated on the basis of a careful examination of the one year’s implementation of

Program 1. Thus, the new improvement program will be more effective.

Analysis of Quality Costs (Program 2)

Various data related to quality costs will be collected and analyzed. Actually, there are four
categories of quality-related costs: Internal failure, external failure, appraisal, and
prevention. Interna failure costs are associated with defects found prior to transfer of
products to the customer. Internal failure costs include, for example, scrap, spoilage,
defectives, waste, rework, failure analysis, scrap and rework supplies. External failure costs
are related to defects found after products are shipped to the customer, such as warranty
charges, complaint handling, returned materials, and alowances. Appraisal costs are
incurred in determining the degree of conformity to quality requirements. These costs
include those caused by incoming inspection, in-process inspection, final inspection, and
maintenance of testing equipment. Prevention costs are associated with those caused by
quality planning, process control, quality audit, supplier quality assessment, and training.
Note that to have data on quality-related costs is not enough to improve quality and reduce
costs. Without carefully investigating the real causes leading to quality costs, actions cannot
be effective and chronic deficiencies cannot be reduced. There are two ways of analyzing
the data of quality costs. The first is to identify different segments of quality costs and rank

these segmentsin terms of their sizes (amounts of money).

In fact, the costs of quality do not exist as a homogeneous mass. These segments are unequal
in size, and a relative few account for the bulk of the quality costs. The second way to
analyze the datais to investigate all reasons leading to quality costs and ranks these in terms
of their contributions to quality costs. Each segment of quality costs can be traceable to
specific causes. Thus, different reasons leading to quality costs can be identified, especialy
those vital few reasons. In order to analyze data efficiently, Pareto analysis and cause-and-
effect diagram should be used. It is worth noting that the largest segment of quality costs and
the reason leading to the largest proportion of quality costs should be used as the primary
input in formulating an improvement action. Such an action can be implemented in order to

86



effectively reduce quality costs. Thus, it can be expected that the firm’s profits will be
improved. To ensure the success of this program, the departments of quality, personne,
finance, and inspection are mainly responsible for implementing this program. Other
departments or workshops should cooperate with these major responsible departments. This
program is designed for one year. After one year’s trial, the firm should standardize its
procedures through establishing aformal quality costing system to ensure that collection and
analysis of quality costs is the normal life of the firm’s evaluation activities.

Supplier Selection Based on Total Costs (Program 3)

The firm’s many quality problems and losses were incurred by poor quality of purchased
materials due to the fact that the firm selected suppliers based mainly on purchasing price
rather than product quality. Of course, it is normal practice to balance between price and
quality in order to pursue optimal purchasing. It is impossible for the firm to select its
suppliers in terms of only one factor-quality. The firm’s primary goal is to achieve the profit
target set by the administrative bureau. Thus, supplier selection based on total costs should
be adopted by the firm. From the analysis of quality costs (Program 2), the amount of
quality costs caused by poor purchased products can be identified. This information can be
used in optimizing supplier selection by balancing between quality and price. To do so, the
firm can reduce total costs by selecting suitable suppliers. As a consequence, the firm’s
profits will be enhanced. In fact, it will take some time to collect and analyze the data of
quality costs. Therefore, the program of supplier selection based on total costs will start
three months later than that of analysis of quality costs. This program will be initialy
implemented for one year. Then, its effects on improving profits will be evaluated. If this
program produces good results, the firm should continually implement it. If it does not have
the expected effect, reason analysis should be conducted. A new improvement program
concerning selecting suppliers will then be formulated, on the basis of the information
obtained from the one year’s implementation of supplier selection based on total costs. Note
that external quality losses may not be identified in one year, but are most probably
identified after that time. Therefore, the yearly evaluation of the effects of implementing this
program should take this factor into account. The departments of purchasing, technology,
and quality will be mainly responsible for implementing this program. Other departments or
workshops should cooperate with these three major responsible departments.
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During the process of formulating this improvement plan, the deputy general manager was
personally involved. In fact, he agreed that this improvement plan would be implemented by
the firm in practice. It should be noted that this plan was formulated on the basis of the 14
feasible improvement possibilities, the targeted improvement area of the firm’s overall

business performance (profits in this case), and the firm’s available resources.

4.6 Major Findings

Based on the evaluation, the strengths and weaknesses of the firm’s TQM implementation
and overall business performance were identified. The firm’s current TQM implementation
practices showed that it did not implement the full package of the TQM implementation
model. It is better to say that this firm only implemented part of TQM, or that it was on the
journey to full-fledged implementation of TQM. The weaknesses of the firm’s TQM
implementation and overall business performance provided opportunities for the firm to
improve its TQM implementation. Based on these weaknesses, the firm’s targeted
improvement area of overall business performance, and the firm’s available resources, an
improvement plan was formulated. The firm’s deputy general manager agreed that the firm
would implement this improvement plan in practice. Thus, it can be concluded that this
TQM implementation model can be used to evaluate the firm’s TQM implementation and
overall business performance, identify strengths and weaknesses therein, and assist the firm
in formulating the improvement plan. Therefore, the TQM implementation model developed

in this study is applicable to this firm.

Can this TQM implementation model be used in other Nepalese manufacturing firms? In
fact, the case study was conducted in only one Nepalese state-owned manufacturing firm.
Strictly speaking, the generalization was limited. However, it was safe to assume that no
firms have implemented the full package of the TQM implementation model in practice.
Firms’ weak areas of TQM implementation and overall business performance can always be
identified by comparison with this TQM implementation model. Weak areas can be used by
firms to further improve their TQM implementation. Thus, the conclusion obtained from the
case study can be generalized to other manufacturing firms in Nepal. Therefore, the TQM
implementation model developed in this study is applicable to all Nepalese manufacturing

firms.
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The case study further shows that this TQM implementation model can be used to
benchmark firms’ continuous improvement, self-assess their quality improvement efforts,
and measure their progress over time. Through using this model, firms can quickly identify
which areas urgently need improvement. Thus, resources can be allocated more wisely. In
fact, TOM implementation is a systematic approach. Different firms have different
characteristics, histories, and backgrounds;, adopt different technologies, have different
TQM implementation maturity; serve different markets with different products; and employ
people from different education levels. Different firms should adopt different approaches to
TQM implementation on the basis of their own situations. No universal standard of TQM
implementation exists. Firms should not follow the practices presented in this TQM
implementation model strictly; when they start using it, they should combine their
unigueness with the practices of this model and consequently develop their own models and
ways to excellence. Thus, firms can optimize the use of this model by blending with it and
applying it to their own situations. Through this, their own models can suit their situations
better. It is very important that firms adopt TQM practices that are valuable to their own
specific requirements. Additionally, firms need to develop their own measurement systems
that can better measure employee satisfaction, product quality, customer satisfaction, and
strategic business performance. Their own measurement systems can better fit their

situations.

This case study also provides an example of how to use this TQM implementation model in
practice. Firms that want to use this model can take this case study as an example. It should
be noted that top management commitment is the most important prerequisite; without it, it
is impossible to successfully implement this model in practice. To ensure the success of
using the TQM implementation model, firms should understand their TQM implementation
and overall business performance. Otherwise, weaknesses in these areas cannot be identified
and effective improvement plans cannot be formulated. After improvement plans have been
formulated, firms should implement them in practice, observe and check results, investigate
and analyze the results, formulate new improvement plans again, and restart implementing
new plans. In fact, implementing TQM is a continuous improvement process. It is a never

ending journey. Implementing this model does require patience, tenacity, and commitment
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from people at every level in firms. It is worth noting that there are no quick fixes. It will

take some time to see the effects of implementing this model.
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CHAPTER V
SUMMARY, CONCLUSIONSAND RECOMMENDATION

5.1 Summary

In the field of total quality management, confusion was raised worldwide with the TQM
concept and the effects of TQM implementation. In fact, much research dealing with the
concept of TQM has been conducted. Different researchers have adopted different
definitions of TQM; thus far, it has come to mean different things to different people.
Concerning the effects of TQM implementation, different researchers have different
findings. A number of researchers concluded that TQM implementation has effects on firms’
business performance; whereas others stated that it does not lead to improvements in firms’
business performance. Conflicting research findings have thus been reported surrounding the
effects of TQM implementation. Similarly, conflicting results concerning the effects of
TQM implementation on firms’ business performance were aso found in Nepaese
manufacturing firms. After the literature related to TQM implementation in Nepalese
manufacturing firms was studied, it became evident that no large-scale empirical research
dealing with the effects of TQM implementation on firms’ overall business performance had
been systematically conducted. In addition, no research has been conducted for developing a
TOM implementation model that can be used by Nepalese manufacturing firms to improve
their TQM implementation efforts. The lack of sufficient guidelines to assist firms” TQM
implementation has led to a number of unsuccessful TQM implementations in Nepal. Thus,

the major objectives of this study are:

1. To obtain the effects of TQM implementation on overal business
performance in Nepal ese manufacturing firms,

2. Toobtain a TQM implementation model for Nepal ese manufacturing firms.
In order to achieve the two research objectives, five research questions were
proposed as follows:

What is TQM?

What is overall business performance within TQM?
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What are the effects of TQM implementation on overall business
performance in Nepal ese manufacturing firms?

What kind of TQOM implementation model should be developed in
order to guide Nepalese manufacturing firms in implementing TQM?
How can this TQM implementation model be demonstrated in

practice?

This study started with an extensive review of TQM literature from quality gurus (Deming,
Juran, Crosby, Feigenbaum, and Ishikawa), the three quality award models (the Deming
Prize, the European Quality Award, and the American Malcolm Baldrige National Quality
Award), and the others conducting research in the field of TQM. Thus, the concept of TQM
adopted in this study was defined as: A management philosophy for continuously improving
overall business performance based on leadership, supplier quality management, vision and
plan statement, evaluation, process control and improvement, product design, quality system
improvement, employee participation, recognition and reward, education and training, and

customer focus.

Finally, it is necessary to review this study in light of the five research questions. The first
question, “What is TQM?”” was answered on the basis of the extensive literature review. The
defined concept of TQM was used throughout this study, which laid a solid foundation for
conducting this research. The second question, “What is overall business performance
within TQM?”, was also answered on the basis of the extensive literature review. The third
question, “What are the effects of TQM implementation on overall business performance in
Nepalese manufacturing firms. The effects of TQM implementation and different TQM
constructs were identified. The fourth question, “What kind of TQM implementation model
should be developed in order to guide Nepalese manufacturing firms in implementing
TQM?”, was answered by developing a TQM implementation model, which combined the
existing TQM theory, the questionnaire survey findings, and the ten structured interviews in
Nepalese manufacturing firms. The fifth question, “How can this TQM implementation
model be demonstrated in practice?”, was answered by conducting a case study in a
Nepalese state-owned manufacturing firm. The case study showed that the TQM
implementation model developed in this study is applicable to this typica Nepaese
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manufacturing firm. In summary, the five research questions were answered and the two

research objectives achieved through conducting this study.

5.2 Conclusions

A number of conclusions have been obtained from this research. Thus, a quality
management theory related to Nepal ese manufacturing firms has been devel oped.

First, the instruments for measuring TQM implementation and overall business performance
are reliable and valid, and can be used by other researchers to test the effects of TQM
implementation on overall business performance. The reliable and valid instruments can aso

be used in testing the time dimension of TQM implementation.

Second, several conclusions have been obtained from testing the two theoretical models,
which are listed as follows: (1) TOM implementation has positive effects on employee
satisfaction, product quality, customer satisfaction, and strategic business performance; (2)
Leadership has positive effects on employee satisfaction and strategic business performance;
(3) Employee participation, recognition and reward have positive effects on employee
satisfaction; (4) Education and training does not have a positive effect on employee
satisfaction; (5) Supplier quality management, evaluation, product design, and quality
system improvement do not have positive effects on product quality; (6) Vision and plan
statement, process control and improvement have positive effects on product quality; (7)
Quality system improvement has a positive effect on strategic business performance; (8)
Customer focus has a positive effect on customer satisfaction; (9) Employee satisfaction has
positive effects on product quality and customer satisfaction; (10) Product quality has
positive effects on customer satisfaction and strategic business performance; and (11)
Customer satisfaction does not have a positive effect on strategic business performance.

Third, the case study reveals that the TQM implementation model developed in this study is
applicable in practice. This model can be used by Nepal ese manufacturing firms to improve
their TQM implementation efforts. The case study further shows that this TQM
implementation model can be used to self-assess firms’ quality improvement efforts and

measure their progress over time. Through using this model, firms can quickly identify
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which areas urgently need improvement. Thus, the resources can be allocated more wisely

and more effective improvement plans can be formulated.

5.3 Recommendations
In an exploratory study such as this, recommendations for future research would address the
issues generated from this study. Based on these findings, future research may start from a

relatively higher level of knowledge.

1. First, areplication of this study would be helpful in reexamining the validity of its
findings. Further empirical studies using larger sample sizes, greater geographical
diversity, and firm type diversity would be helpful in validating specific parts of the
theoretical models proposed in this study.

2. Second, subsequent research needs to be engaged in the development of more valid
and reliable operational definitions for the proposed constructs, overcoming the
limitations posed by the data source used in this study. For example, more categories
could be developed in order to score the responses for strategic business
performance. The data of employee and customer satisfaction would be obtained
from employees and customers, respectively, rather than from respondents.

3. Third, the relationships found in this study would be investigated in different
countries to test whether they go in the same or different directions.

4. Fourth, a set of longitudinal studies would be very vauable in studying the time
dimension of TQM implementation.

5. Fifth, more structured interviews would be conducted in different kinds of Nepalese
manufacturing firms in order to continuously improve the TQM implementation
model. Thus, model could better meet the requirements of different Nepaese
industries.

6. Sixth, an in-depth case study would be conducted in a Nepalese manufacturing firm
to gain more insight into using this TQM implementation model in practice. Finaly,
the influence of external environment could be studied in order to explore how

external environment affects firms’ TQM implementation.
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APPENDIX-1

Overall Business Performance I nstrument
Scale 1: Employee Satisfaction
Please state the perceived overall employee satisfaction level in your firm (Choose as appropriate the

employee satisfaction level in your firm).

Scale 2: Product Quality
Compared with the other firms within the same industry in Nepal, please state the situation of your

primary products.

(1) The performance of your primary products

(2) The conformity rates of your primary products

(3) Thereliability of your primary products

(4) The durability of your primary products

(5) The defect rates of your primary products

(6) Theinterna failure costs as a percentage of annual output value

(7) The external failure costs as a percentage of annual sales

Scale 3: Customer Satisfaction

Please state the customer satisfaction level for your firm

(1) The customer satisfaction level for product quality provided by your firm
(2) The customer satisfaction level for service quality provided by your firm

Scale 4: Strategic Business Performance

1. What were the approximate annual sales achieved by your firm in the last financial year (Unit
million RS)?

(1) Lessthan 13 (2) 13.1- 22 (3) 22.1-50

(4) 50.1 - 150 (5) More than 150

2* . Compared with the previous year, do you think your annual sales.

(1) Decreased a great deal (2) Decreased slightly (3) Stayed almost the same

(4) Increased dlightly (5) increased a great deal

3*. Do you think your firmwas?
(1) Losing money badly (2) Losing money slightly (3) Breaking even
(4) Making some profits (5) Very profitable
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4. Compared with the firm that had the biggest local market share (regarded as 100%) within the
same industry in Nepal, what was the relative local market share of your products (your firm’s output

divided by the output of the biggest firm in the same industrial sector in Nepal)?
(2) 0% - 20.0% (2) 20.1% - 40% (3) 40.1% - 60% (4) 60.1% - 80% (5) 80.1% - 100%

5. Approximately what percentage of total annua sales by value was exported?
(1) 0% (2) 0.1% - 8% (3) 8.1% - 14% (4) 14.1% - 35% (5) More than 35%

Note: * meansthat these items in that scale formed one factor and the other itemsin that
Scale formed another.
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APPENDI X-2

Assessment Toolsfor TQM Implementation Practices and

Overall Business Performance

1. Assessment Tool for TQM Implementation

This assessment tool can be used to assess TQM implementation in afirm. The first column lists the
TQM implementation practices. The second column lists the addressed area(s) for ach practice.
These specificaly addressed areas are presented in the form of positive statements. If some TQM
implementation practices are not applicable (e.g., the firm does not have product design activities). It
should be noted that scoring each TQM practice should be based on evidence rather than

imagination.
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Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially
followed of TQM requirement, Weak — refersto no followed of TQM requirement.

Leadership
TOM Addressed Areas Strengths
Implementation and
Practices Wealknesses
Top management Pursue continnons mprovement in all busmess Strong
commitment activities:
Demuonsirate constant commitment to the vizion Average
statement;
Demonstrate commitment to quality through Average
actions rather than words:
Establish an orgamzation-wide quality culfure. Average
Top management Lead TQM muplementation standing from the Streng
participation front;
Participate in TQM implementation personally, Strong
Commumnicate with and listen 1o emplovees; Average
Participate 10 assessing TQM implementation Strong
| progress.
Top management Accept education and training o management Strong
leaming knowledge;
Give maining lectures to employess Average
| Be modest enough to leam from employess. Average
Top management Empower emplovees 1o solve quality problems; Weak
empowerment Empower employees to make some urgent Weal:
decisions;
Manage the finn in 2 humamistic manner Average
Top management Encourage employee mvolvement in quality Strong
encouragement management acivities
Anach great importance to emplovees’ Strong
suZgestions;
Show more enthusinsm abour TQM Stong
implementation;
Trust emplovees and believe that they can do Average
things berter,
Encourzge employees o list the firm’s Smong
shortcomings.
Top management's Act as role modelz leading by examples; Strong
role model Handle matters imparmally; Strong
Ohserve the firm’s vanous miles and regulations. Stong
Pursmt of Focus on guality of producrs and serviees rather Average
lomg-term business then vields:
JUCCess Purspe lone-term overall bosimess perfommance. Weak
Management by fact Make decisions based on facis rather than by Strong
ImAZnaton
Use vanous pieces of mfommation for decizion- Stong
makmg.
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2. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially
followed of TQM requirement, Weak — refersto no followed of TQM requirement.

Supplier Quality Management

TOM Addressed Areas Strengths
Implementation and
Practices Weaknesses
Farmership with - Woik together with supphers for nmtual bepefits; | Weak
suppliers - Pursue long-ferm stable business relstionships Weal:
with suppliers:
- Treat suppliers as partners rather than adversanes. | Weak
Supplier selection - Obtaim sfficient information about suppliers or Strong
criteria potential suppliers;
= Understand suppliers® facilities and production Strong
capabilities;
- Select supplier based on the quality of products Weak
and services rather than price alone.
Participation in Provide training for suppliers; Average
guppliers Participate in supplier quality improvement Average
Brojects.
Supplier performance | - Evaluate the performance of products and services | Strong
evaluation from suppliers;
= Feed back the performance of prodnets and Strong
services to suppliers;
- Rate suppliers in temns of product quality and Smong
service qualicy;
- Have supplier performance evalunation system for | Stong
nieasiring suppliers’ perfomeance.
Supplier quality audit | -  Conduet supplier guality sndos regulardy: Strong
- Andit suppliers’ quahiy of produets and services Smong
and quality management sysiems;
- Andit suppliers” manufacrng facilines. Stong
Supplier - Inform suppliers of any change in design and/or Stong
communication producton mmdnteh
- Establish muliiple chennels of communicaton Stong
with suppliers.

103




3. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially
followed of TQM requirement, Weak — refersto no followed of TQM requirement.

Vision and Plan Statement

TOM Addressed Areas Strengths
Implementation and
Practices Weaknesses
Viston statement - Have a long-term vision statement; Weak
- Communicate the vision statement 1o emplovess; | Weak
- Usa the vision statement as a guide to formulare Weak
business strategies.
Quality policy - Have a wntten quality policy; Strong
- Communicate the guality policy to employees: Strong
- Use the quality pelicy as a guide to formulate Strong
quahity goals. L
Overall busmess - Have n long-term overall business performance Weak
perfarmance plan plan;
- Have an annual overall business performance Average
plan:
- Setup arealistic overall busmess perfonmance Average
plan screntifically.
Product quahiy - Have the goal of product performance, reliabihoy, | Average
goal amd durability;
- Have the goal of conformity rate and internal Strong
defectrate;
- Have the goal of internal losses, Strong
= Have the goal of external losses; Smong
- Establish realistic quality goal indices Average
scientifically.
Quality improvement | -  Formulate a quality improvement plan to target | Strong
plan major problem areas;
- Implemens the quality improvement plan in Weak
practice.
Formulation of - Formulate the vision and plans i 2 holistic and Average
vision and plan cross-functicnal approach;
- Use sufficient information to formulare the vision | Average
and plans,
- Formulate the vision and plans by employees fiom | Average
different levels:
- Make the vision, plans, and practices ma Average
copsistent manner.
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4. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially
followed of TQM requirement, Weak — refersto no followed of TQM requirement.

Evaluation
TOM Addressed Areas Strengths
Implementation and
Practices Weaknesses
Evaluation of - Evaluste strategies at different levels: Strong
siratesy L Adjust strategies on the baziz of the svaluagon Sirong
Evaluation of overall - Have data on emplovee satsfaction and evaluate Weak
business performance employee satisfacuon:
- Have data on product quality and evalnate product | Strong
quality:
- Have data on customer satisfaction and evaluate Strong
customer satsfaction:
- Have data on stratagic business performance and Strong
evaluate strategic business performance:
- Formulate improvement actions on the basis of Average
evaluations.
Evaluation of - Have performance critena for different Strong
depariments’ departments;
performance - Ewvaluate depariments’ performance regularly; Strong
- Use evaluation results for improvement, Strong
L recognition, and reward
Evaluation of = Have performance critena for different Strong
eniplovee performance employees,
- Ewvaluate employee performance against set Stong
IATEels,
- Use evaluation results for employees’ education Strong
and training, recogmition and reward,
Chuality aude = Conduct qualiry andits regularly; Stong
| - Idennfy problem areas and formulate action plans.  Strong
Benchmarking - Have relevan: informanon from compentors and Average
best-in-class organizanons,
- Benchmark the competrors; Weak
- Benchmark the best-in-clazs firms; Average
- Formulare improvement sctions oo the hasis of Average
benchmarking.
Quality costs - Have dara on mtemal farhure costs; Strong
- Have data on extemzl failure costs; Strong
- Have daa on appraissl coses; Weak
- Have data on prevention costs: Weak
- Use such mfarmation to fommlate improventent Average
acTons.
Infonmatien system - Have a computer-based integrated informeation Weak
gysiem;
- Have sufficient informaton i the system; Average
- Share informanon among different deparimenis; Average
- Use the informanon system exiensively for Average
vanous business acivites.
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5. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially

followed of TQM requirement, Weak — refersto no followed of TQM requirement.

Process Control and Improvement

TOM Addressed Areas Strengths
Implementation and
Practices VWeaknesses
Shep floor conmol - Keep the shop floor neat and clean at all tines: Sirong
- A ssign emplovess the responsibility of cleaning Strong
their own working areas:
- Dietermine an appropriate temperaure range and Weak
hghtmg mtensity;
- Feduce noise level and improve air guality, Weak
Process capability - Calculate a process capability index; Weak
- Control and improve process capabudity: Weak
- Use the process capability index for settung Weak
realistie specification linits.
Equipment - Have equipment maintenance and mnovation Strong
mainrenance and plam;
InNoVATLon - Conduct breakdown equipment mamtenance; STong
. Conduet preventive squipment maintenance; Weak
Assizn emplovees the responstbility for daily Strong
equipmient maintenance;
. Inngvate production equipment to meet Weak
produciion requirements,
Inventory - Keep the amounts of inventories as low as Stong
management possible;
- Keep the warshouse near and keep inventories in | Swong
zood order.
Inspection - Conduer effective iIncoming, in-process, and final | Soong
inspection:
- Acszign employees responzibilities fo perform self- | Smong
mspection;
- Conduer sampling inspection; Smong
- Use inspection mfermation to seek gqualicy Average
ITNTeVeIent:;
- Try to reduce vanonus inspection actvities. Weak
Uze of quahity tools - Usge the PDCA cyele extensively. for different Average
acavifiss;
- Use the zeven QC tools extensively: Weak
= Use the seven new QC tools extensrvelsy; Weak
- Use statistical process control extensively. Weak
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6. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially
followed of TQM requirement, Weak — refersto no followed of TQM requirement.

Product Design
TOM Addressed Areas Strengths
Implementation and
Practices Weaknesses
Concurrent - Establish cooperative relationships durnng the Weak
engineering whole product design process;
- Design products through cooperation among Weal
people from varons fanctional departments,
suppliers, or customers.
Reliability - Setoverall reliability goals; Average
EnEINeering - Idennfy cnitical parts and causes of failures: Average
- Determine solutions for mcreasing failure Average
resistance.
Designing for - Simphfy a design by reducing total number of Stong
manufacnrabilicy pars;
- Make parts more producible; Average
- Focus on modular designs. Weak
Desipn of expenments | -  Use expenmental design extensively for new Weak
product development,
Quality function - Have sufficient mformation on customer needs Average
deployment and expectations;
- Prionitize customer needs aud expectations for Averags
product design;
- Transfer customer neads and expectations mto Smong
product specifications.
Valuz enginesting - Analyze the contnbution of different parts to Sirong
product qualicy;
- Reducs product costs wethout decreasing product Song
guality.
Computer-aided - Design a new product with the help of a computer.  5tong
design
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7. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially

followed of TQM requirement, Weak — refersto no followed of TQM requirement.

Quality System Improvement

TOM Addressed Areas Strengths &
I mplementation Weakness
Practices
Quality Manual |- Haveaquality manual; Strong
- Formulate the quality manuals by people from different departments, | Strong
- Get the quality manual approved by the general manager. Strong
Quality system | - Define responsibilities and authorities of different functional | Strong
procedures departments; Strong
- Solve the interface issues among different departments; Weak
- Draw up quality system procedure by people from different
departments.
Work - Integrate existing work documents into works instructions; Strong
instructions - Draw up various work instruction referring to procedures; Strong
- Formulate work instructions by people from different departments. Weak
SO 9001 | - Implement all quality system documentsin practice; Weak
certification - Modify quality system documents through quality audits and | Strong
management review; Strong
- Select aregistration body for SO 9001 certification; Strong

- Improve quality system documents continuously
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8. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially
followed of TQM requirement, Weak — refers to no followed of TQM requirement.

Employee Participation

T Addressed Areas Strengths
Implementation and
Practices Wealknesses
Cross-fimctional t2am | - Have zome cross-finctional teams; Swong
- Choose team members according to their potential | Strong
conmbutions;
- Use cross-functional eams to effectively solve Smong
cross-functional problems.
Quality confrol (30 - Have some QC circles: Weak
circle - Encourage employees to participate in QC circles; | Weak
- Evaluate the effects of QC circles. Weak
Within-functional - Have some within-functional teams: Stong
team - Choose team members according to their potential | Strong
conimbutions;
- Evaluate the effects of within-fimetional teams. Strong
Informaticn - Frovide sufficient information to employees by Suong
COMMUIICATION means of regular meetings, posters, newsletters,
videos. and breadeasting;
- Have effective information communication among | 5Tong
different departments;
- Stimulate nutual commumication among people at | Average
different levels.
Emplovee suggestions | - Have effective employes suggestion systems; Strong
- Encourage employees to submit suggestions; Stong
s Evaludle euployee suggesiions: promplly, Sl
- Feed back evaluation results to suggestion Average
providers:
- Lnplement sume ewmployes suggestiomns aller Average
evaluation:
- Prowide recognition and rewsard for employee Strong
IUEEESTONS.
Improving employee - Care for emplovees in job- and career-relatad Average
commitient development.
- Fespect and trust employees: Average
- Encourage employees to report their own working | Weak
preblems.
Job rotation - F.otate emploves jobs regularly; Weak
- Establish internal parmerships between Average
emplovees.
Winkers” compess - Hold wonkers™ comgeiess meeliugs tegulaly, Slong
- Dhscuss important 13sues through the workers’ Strong
COMZTess;
- Appove uuporiaol decrons by the workers’ Shoag
CONZTess;
- Supervise the behavior and conducts of Average
:Jli.'l].ld.,“.t!].lit'l’.ll Pl sOeE .
Trade union - Improve labor-management relations; Stong
- Ensure the demecratic rights of employees; Stong
- Care fon employees” guality of working Life, Slong
- Perform duties strictly according to the Trade Average
Union Law.
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9. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially
followed of TQM requirement, Weak — refers to no followed of TQM requirement.

Recognition and Reward

TOM Addressed Areas Strengths
Implementation and
Pracuices Weaknesses
Becognifion and - Have recognition and reward plan; Sirong
reward program - Have objective and measurable cniteria for Stong
recognition and reward:
- Get recogrition and reward program approved by | Sirong
the workers congress.
Working envizomment | - Improve working snvirenment for recogmizing Average
improvement employess’ quality improvement efforts:
- Paysufficient attention to empleyee well-being, Bverage
safety, morale, and growth:
- Reduce emplovees’ working strengths by Average
providing suitable equipment, devices. or toels
Salary promotion - Increase emplovees’ salaries on the basis of Strong
emplovees' performance,
- Increase emplovees’ salaries fairly and ranonally; | Strong
Widen salary differences berwveen emplovees with | Weal;
differant skill levels and different conmibutions,
Bomus scheme Set up targets for different employess (feams, Srong
departments, or business units);
- Align targets with the overall crganizational Soong
objectives;
- Provide more bonuses to well performing Weak
emplovees (teams. deparmuents, or business
umis),
Position promation - Promore emplovees based on their capabilities, Stong
ckills, performance, and conmibutons to the firm;
- Appoint and remove nans gerial personnel (.2,
middle management and supervisors) according o | Swong
the prineiple of equal competition, faimess, and
rationalicy.
MMeoral award - Provide moral awards 1o well-performing Stong
employees by means of a thank-you note, oral
praise, a latter of praise, award cermficaton. or
award ceremomy;
- Fewsrd emyployess fairly and ragonally. Smong
Penalty - Have an effectve penalty eriterion; Strong
- Penzlize emplovees according to the criterion; Soong
- Implement 1 v scheme strictly. Sirons
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10. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong — refers to the strictly followed of TQM requirements, Average — refersto partially
followed of TQM requirement, Weak — refersto no followed of TQM requirement.

Education and Training

TOM Addressed Areas Err'eﬁgms
Implementation and
Practices Weaknesses
Education and Have an effective education and Taming plan; Smong
traimng plan Formulate the eduecation and trainmg plan om the Average
basis of emplovees’ requirements and the firm’s
Tesources;
Provide sufficient resources for mmplementing the | Weak
education and traming plan.
Team leaming Amange for skillfnl emplovess to present their Weak
working experiences:
Encourage team members to present their ideas Weak
during the process of team activities;
Share knowledre among team members. Weal:
Cuality awareness Frovide quality awareness education to employees | Weal;
education regulariy;
Provide extensive quality awareness educationto | Weak
| pewly recruited employees,
Traiming for quality Train emyplovees on understanding the plulosophy | Stong
managemenr of TQM:
knowledge Train emplovess on understanding IS0 9000, Strong
Train emplayees on using the seven QC tools, the | Weak
seven new QC tools, and statistical process
contrel;
Tram destgners on using design toals such as Weak
expenmental design
Jeb tramimsz Provide job maining for emplovees to perfomm Weak
their jobs better;
Provide differsnt traning to different emplovees Average
according o their acraal job requirements.
Formal aducation Encourage employees to follow formel prometion | Soong
promoiion education programs;
Arrange new posittons for emplovees who have Smong
finished thefr promotion edocation programs.
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11. Please Write the Strengths and weakness as strong, average or weak in the following addressed
areas. Strong - refersto the strictly followed of TQM requirements, Average — refers to partially
followed of TQM requirement, Weak — refersto no followed of TQM requirement.

Customer Focus

TOAL Addressed Areas Strengths
Implementation and
Practices Weaknesses
Customer complaint Establish customer complaint registration system:  Strong
mfprmaton Collect customer complaint informanon Stomng
extensively:
Treat customer complaints with top priorities; Sirong
Amnalyze customer complaint mformation to Strong
formulate further mprovement actions.
Iarket investigation Collect information about customers’ needs and Weak
expectations through marke: investigation.:
Obtain information abous customers’ potential Weal
needs and expectations;
Formulate effective actions for improving quality  Weak
of products and services through marker
vestigation,
Customer satisfaction Have effective customer satisfaction Average
survey measurements
Have customer satisfaction levels on the quality of  Stong
products and services;
Have customer sanisfaction information on the Weak
guality of products and services from your
COMPETIIors;
Use the infermarion from customer satisfaction Strong
surveys for quality improvements,
Qualiry warranty Prowide a quality warranty on products sold o Smong
CUSTOMErs.
Customer services Provide necessary assistance for customers before  Soong
purchasing, during the process of purchasing, and
after purchasing:
Have service standards and implement therr Smong
standards simictly;
Have skillfal szles and service personnel. Siong
Customer infonmation Have an effective customer information system: Average
system Zrore vanous data related to customers (e.g.. Average
sgtisfacion surveys, their needs and expectations).
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APPENDI X-3

Calculation of Mean and M edian

1. Leadership
SN. Implementation Practice Calculation of Mean Mean Median
1 Top management commitemen| 3 +2+ 2+ 24 2.25 2
4
2 Top management participation d+3+Z+3 2.75 3
4
3 Top management Learning d4+ 2+ 2 2.33 2
3
4 Top management empowerment I1+1+ 2 13 1
3
5 Top management encouragement | 3+ 3+ 3+ 2+ 3 2.8 3
5
6 Top management role model d+3+3 3 3
3
7 Pursuit of long-term business 241 15 2
success 2
8 Management by fact ﬂ 3 3
2
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2. Supplier Quality Management

S.N. | Implementation Practice Calculation of M ean Mean Median
1 Partnership with supplier I1+1+1 1 1
|
2 Supplier selection criteria 3+3+1 2.3 2
|
3 Participation in suppliers . 2 2
IER
4 Suppliers performance d+3+3+3 3 3
evaluation i
5 Suppliers quality audit d+34 4 3 3
G |
6 Suppliers communication dt+4 3 3
o
3. Vision and Plan Statement
S.N. | Implementation Practice Calculation of M ean Mean | Median
1 Vision statement e o g o 1 1
|
2 Quality policy 3+3+3 3 3
|
3 Overall business performance plan IT+2+4+2 1.7 2
|
4 Product quality goal 24+3+3+3+2 2.6 3
5
5 Quality improvement plan J+1 2 2
IER
6 Formulation of vision and plan 21+2+2+2 2 2
4
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4. Evaluation

S.N. | Implementation Practice Calculation of Mean Mean Median
1 Evaluation of strategy 3+ 3 3 3
2
2 Evaluation of overall business I+3+3+3+2 24 2
performance 5
3 Evaluation of departments’ +3+3 3 3
performance A
4 Evaluation of employee 3+3+3 3 3
performance 4
5 Quality audit 3+43 3 3
2
6 Benchmarking EFTHE42 1.75 2
—
7 Quiality costs d3+E+1+1+2 2 2
5
8 Information system I1+2+24+2 1.75 2
4
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5. Process Control and Improvement

S.N. | Implementation Practice Calculation of Mean | Mean Median
1 Shop floor control AT 2 2
-
2 Process capability 1+1+1 1 1
]
3 Equipment maintenance and I+34+14+3+1 2.2 2
innovation 5
4 Inventory management 3+ 3 3 3
2
5 Inspection d+E+3+24+1 24 2
5
6 Use of quality tools Z+1+14+1 125 1
4
6. Product Design
S.N. | Implementation Practice Calculation of Mean Mean Median
1 Concurrent engineering 1+1 1 1
2
2 Reliability engineering 21212 2 2
i
3 Designing for manufacturability | 3+ 2+ 1 2 2
i
4 Design of experiments 1 1 1
1
5 Quality function deployment 2243 2.3 2
3
6 Value engineering 3+43 3 3
2
7 Computer-aided design 3 3
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7. Quality System I mprovement

SN. | Implementation Practice Calculation of Mean Mean Median
1 Quality manual a¥d+3 3 3
3
2 Quality system procedures d¥d+1 2.33 2
3
3 Work instructions A+3+1 2.33 2
3
4 SO 900 certification I1+3+34+4 25 3
4
8. Employee Participation
SN. | Implementation Practice Calculation of Mean Mean Median
1 Cross-functiona team I+3+ 4 3 3
3
2 Quality control (QC) circle 1+1+1 1 1
3
3 Within- functional team dF3F & 3 3
3
4 Information communication 3+3+2 2.66 3
3
5 Employee suggestions I+3+3I+Z2+2+3 | 266 3
6
6 Improving employee 24241 1.66 2
commitment 3
7 Job rotation 1+4 15 2
2
8 Workers’ congress d+3+3+4 2.75 3
4
9 Trade union d+3+3+4 2.75 3
4
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9. Recognition and Reward

S.N. | Implementation Practice Calculation of M ean Mean Median
1 Recognition and reward d+3+3 3 3
program 3
2 Working environment 2t+2+2 2 2
improvement 3
3 Salary promotion 3+3+1 2.33 2
3
4 Bonus scheme d+3+1 2.33 2
3
5 Position promotion 3+3 3 3
2
6 Mora award 3T3 3 3
2
7 Penalty d+3+3 3 3
3
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10. Education and Training

S.N. | Implementation Practice Calculation of Mean Mean Median
1 Education and training plan d+2+1 2 2
3
2 Team learning 1+1+1 1 1
3
3 Quality awareness education 3d 1 1
£
4 Training for quality d+3+1+1 2 2
management knowledge N
5 Job training 1+4 15 2
A
6 Formal education promotion J+3 3 3
2
11. Customer Focus
SN. | Implementation Practice Calculation of Mean Mean Median
1 Customer complaint information JF+3+3+3 3 3
4
2 Market investigation 1+1+1 1 1
3
3 Customer satisfaction survey Z+3+1+3 2.25 2
4
4 Quality warranty 3 3 3
1
5 Customer services d3+3+3 3 3
3
6 Customer information system 242 2 2
2
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