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Chapter 2: Setting the Scene
Environmental Management and Water Quality
in the Waikato Region of New Zealand

~

The following are key documents that Environment Waikato issues:

1.

A

Regional Policy Statement

Waikato Regional Plan

Environmental Information Strategy

Annual Plan

Strategic Plans

Technical and Environmental Monitoring Reports

Organisational Changes, Gains and Achievements

Regional Policy Statement:

The Regional Policy Statement is prepared in accordance with the
requirements of the Resource Management Act 1991 (RMA) to promote the
sustainable management of natural and physical resources in the region. The
Regional Policy Statement relevant to the study period was issued in March
1996. An amendment was issued in September 1998 after the appeals and

Environment Court consent orders.

The policy has a whole section about water in which it identifies, lists and
describes all the fresh water resources in the Region i.e. surface water
resources (rivers and lakes in the region) and the ground water resources. It
also sets out the significant resource management issues arising from the use
development and protection of those resources (Waikato Regional Council,

March, 1996).

Waikato Regional Plan:

The proposed Waikato Regional Plan of September 1998 is formulated to
assist people in the Waikato Region to achieve environmental outcomes that
the Region as a whole aspires to. This document progresses from the Regional
Policy Statement to a focus on Environment Waikato’s direct functions and
addresses areas where the Council can add clarity and efficiency. Moreover,
the Plan seeks to assist the Waikato Regional Council to carry out the purpose

and principles of the Resource Management Act 1991. In order to promote the
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Resource Management Act 1991, the following framework (Refer to Figure
2.1) was established for resource management at national, regional and local
levels. Consequently, policies or plans developed within this framework must

promote sustainable management of natural and physical resources.

Figure 2.1:  Planning Framework

Resource Management Act 1991

National Policy
Statements and
Environmental
Standards !
(Optional)

Central New Zealand Coastal
Government Policy Statement

Regional

Councils Regional Policy Statement

Regional Waikato
Coastal Regional
Plan Plan

District District
Plans Councils

Actions

SOURCE: Waikato Regional Council, September 1998
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The Water Module is discussed in the document according to the following

points:
a) Water Resources
b) Water Management Classes, Flows and Levels

c) Water Takes

d) Efficient Use of Water
e) Discharges

f) Damming and Diverting
g) Wetlands

h) Drilling

1) Non-Point Source Discharges

Moreover, the Regional Plan discusses river and lake beds management,

structures and disturbances as a separate module.

3. Environmental Information Strategy:
The purpose of this document is to develop and implement Environment
Waikato’s approach to gathering and making available the information that the
Regional Council needs to meet the overall directions in accordance with its
Corporate Strategic Plan. “A responsible environmental management requires

Environment Waikato to have clear links between:

a) the resources information it gathers;
b) the use of information to develop policy; and
C) how the council implements its policy (i.e. the monitoring of the

effectiveness of these programmes will feed back into information

gathering)." (Waikato Regional Council, March, 1996).

4. Annual Plan:
The Annual Plan usually outlines the Regional Council’s programme of work

for each financial year beginning on 1 July. The work proposed in the annual
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plan is identified through the Environment Waikato’s Strategic Planning and
public consultation. Environment Waikato’s programmes include improved
activities in biosecurity, resource management, collecting information on the
region’s environment, land transport, natural hazard management and

environmental education (Waikato Regional Council, 1997 — 1998).

5. Strategic Plans:
Environment Waikato has prepared two strategic plans, the first in 1995 and
the second in 1998 as a review of the first one. The 1998 Strategic Plan states
what will be done to manage the environment and methods used to do so. In
other words it is a means of implementing the directions stated in the various

policy documents of the Environment Waikato through the following steps:

a) Providing the Council with a long term framework (i.e. July 1998 —
June 2008) for conducting its activities;

b) Enabling the Council to anticipate and prepare for expected changes;

c) Providing the Council with a firm basis for planning financial and
resource requirements; and

d) Putting in place systems for improving efficiency and quality of

service.

6. Technical & Environmental Monitoring Reports:

The Environmental Information Strategy is considered one of the Council’s
technical reports. Moreover, the Council’s other reports “Water Resources of
the Port Waikato Area and Lower Waikato River” and the Waikato River
Water Quality Monitoring Programme Report are issued annually as a means
of reporting on the status of the water quality in this region. There are also
technical reports on the trends in River Water Quality in the Waikato Region
since 1980 (Maggs, 1992; Huser & Wilson, October, 1995; Huser & Wilson,
June, 1997; Wilson, Vant &, June, 1998 and Vant & Wilson, September,
1998).
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7. Organisational Changes, Gains and Achievements:
This document is a report issued by Environment Waikato presenting its
achievements since its establishment in 1989 until 1997. It illustrates and
quantifies the outputs from Environment Waikato as a means of conveying a
message to the community of the regional council’s efforts to contribute to a

healthy economy and a sustainable environment.

2.4.2 Focus on Water Quality

Environment Waikato gives great importance to the following issues:

o maintaining and improving the water quality,

o maintaining and enhancing flow regimes,

° efficient use of water, and

. enhancing public access (Environment Waikato Strategic Plan, 1994 & 1998).

Apart from its general planning role, Environment Waikato is involved in the

following activities or programmes related to water quality in the region:

1. Environmental Monitoring Programme

2. Resource Use Programme

3. Environmental Education Programme

1. Environmental Monitoring Programme:

Under Section 32 of the Resource Management Act 1991, Environment Waikato is
required to collect environmental data. The following Table 2.8 serves as a sample to
illustrate the permanent and temporary recording done by Environment Waikato in the

region.
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Table 2.8:  Summary of 1997 Automatic Records

PERMANENT RECORDERS

Sites Type Parameters Data Sets

19  Rainfall Rain (17), Flood Warning (2) 19
53*  Surface water Level (53, Flow (42), Temperature (11) 106

1 Coastal Sea Level, Wave Amplitude, Wind Speed, Wind 5

Direction, Barometric Pressure

2 Groundwater  Level 2

1 Water Quality Turbidity, pH 2

| Air Quality Wind Speed, Wind Direction, Temperature, Carbon 6

Monoxide, Oxides of Nitrogen, Particular
Matter<10 microns
77 Totals 140

TEMPORARY/PORTABLE RECORDERS

Sites Type Parameters Data Sets
6 Water Quality Temperature, pH, dissolved Oxygen, Turbidity, 30
Conductivity 4
| Water Quality Suspended Solids |
7 Totals 31

SOURCE: Wilson; Vant & Huser, June, 1998
*including two sites operated by other agencies, but which have some Environment Waikato

equipment to provide level and flow information for flood warning purposes only.

The field procedures governing the monitoring are carried out according to the
standards set out in the Environmental Monitoring Quality Manuals written in late
1994 in compliance with ISO 9002. Telarc New Zealand offered registration to this
standard in early May 1995. Water quality and biological data collection have been
added to the system since that date. Environmental Monitoring’s registration (i.e. ISO

9002) passed Telarc’s review procedure in 1997 (Wilson; Vant & Huser, 1998).

Until September 1997, Qualtarc (a laboratory database) was used by Environment
Waikato to file all water quality results. Afterwards all historical data with a
geographic location was converted to Hydrol (another database system). Over 4790
samples were analysed during 1997 of which 70% were related to a geographic
location. Moreover, samples are taken at selected sites for specific projects. Intensive

water quality measurements are taken using Datasonde logger/sensor instruments and
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are typically operated for three-day periods. The following Table 2.9 illustrates how

the sample collection data is presented.

Table 2.9:  Water Quality Sets with Site and Sample Totals

Project ID Data Name No. No.
Set Sites Samples
WCBBS 4114  Coastal Water Quality: Bacteriological- 10 70
West Coast Beach
HYDROSS 5123  Surface Water: Suspended 33 792
Sediment/Temperature Monitoring
CLASWAIK 5342  Water Quality: Bacteriological — Waikato 13 64
River
TRLAKES 5401 Lake Water Quality: Regional 15 116
TAUPO 5402  Lake Water Quality: Taupo 18 143
URBAN 5501 Water Quality: Urban Stream 7 15
TRRERIMP 5505 Water Quality: Waikato River 95 1122
Monitoring Programme
TRWAIK 5700  Water Quality: Waikato River 9 120
Monitoring Programme
WRINV 6150 Groundwater: Consents Monitoring 8 40
GWNITRAT 6220  Groundwater: Nitrate 88 176
E
GWPESTICI 6300 Groundwater: Pesticide 19 76
DE
CMGOLD 8300 Compliance Monitoring: Gold Mines 17 32
Total 332 2766

SOURCE: Wilson; Vant & Huser, June, 1998

2. Resource Use Programme:

The Environment Waikato Resource Use Programme is responsible for ensuring that
the use and development of natural and physical resources is in compliance with the
Council’s Regional Policy Statement and Regional Plans. Moreover, sustainable
management should also be achieved in the process. The following actions are the
means by which Environment Waikato achieves the above mentioned goals as stated

in its Strategic Plan of 1998 — 2008:

1. Evaluating and processing resource consent applications for decision by a

Hearing Committee;

46

Siham El-Kafafi



Chapter 2: Setting the Scene
Environmental Management and Water Quality
in the Waikato Region of New Zealand

2. Ensuring that the consent conditions and requirements of plans and legislation
are in compliance with the monitoring and auditing procedures;

3. Responding to public concerns such as complaints and reports of pollution
incidents and providing people with information on resource use issues and

consent applications; and

4. Measuring pressures on resources arising from their rate of use or
development.
3. Environment Education Programme:

The main aim of this programme is to raise community awareness of environmental
issues and transform this awareness into informed action. An Environmental
Education Strategy was developed by Environment Waikato in 1996 to guide
Environment Waikato’s activities for a period of ten years. These activities and the
associated planning and co-ordination are carried out through the Environmental
Education Programme which targets, the care groups and other community groups,
the formal education sector, industry, business and other resource users, and the

regional community (Waikato Regional Council, 1998).

The Waikato Regional Council has actively recognised environmental practice and
achievements through general environmental awards and farm environment awards

(Harris, 1997).

2.5 Customers and Water Quality
This section discusses the role played by the customers in shaping quality. Any
organisation has to go through the following stages:

L. Identify who the customers are so that they can clarify what servicing the
customer means. (In this research the customer we are targeting is mainly
the community receiving the drinking water through the Territorial Local
Authorities provision).

2. Identify and understand the customers’ needs (i.e. the acceptability of

drinking water e.g. colour, taste and continuity).
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3.

Translate these customer needs into technical requirements i.e. usually
customers express their needs in a way that reflects their perceptions in
relation to the product manufacturer or service provider (in this case it
would be the customers’ expectations from the Territorial Local

Authorities and their provision of quality drinking water).

The ultimate test of the quality of any product or service is whether it provides

satisfaction of the customer’s needs. There are there types of satisfaction that can

be provided to the customer:

1.

Assumed Features of the Product/Service:

These are the features of the product or service that are inherent in its nature.
The customer expects a quality of drinking water that is not hazardous i.e.
healthy and safe and up to the minimum requirement of the New Zealand
Drinking Water Grading System.

Advertised Features of the Product/Service:

These are the critical features which determine the customer’s choice. The
product or service is selected precisely because it offers these features which
may differ between competing products or services. This feature does not
apply to publicly provided water services. Water utilities care about their
reputation and gaining the trust of their customers.

Unexpected Features of the Product/Service:

These are extra features that the customer did not expect to receive. In this
research we can relate it when the water grading would be of excellent grading
while the source and origin of the water is of extremely low quality. In such
cases the TLA did not meet the minimum standards but aimed at providing a
high level of quality (i.e. colour, taste and continuity besides meeting the

standards of New Zealand Drinking Water Grading System).

Accordingly establishing quality goals for drinking water requires dialogue between

the TLAs and their customers (i.e. community served). This could be achieved

through regular customer feedback to incorporate their perceptions in the continual

improvement process.
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2.6 Conclusion

This section summarises the information presented in the chapter as a means of
identifying the major water quality problems in the Waikato Region, the measures
taken in order to improve the situation and their likely impact on drinking water

quality.

The major causes of degradation are:
1. Point source discharges (i.e. industrial discharge, sewage discharges, storm
water systems and farm effluent discharges of waste from a pipe) into water

bodies;

2. Cumulative effects of non-point source discharges (i.e. surface runoff from
intensive land uses, stock in waterways, agricultural application, fertiliser
application, leaching from agricultural land uses, and diffuse discharge in
urbanised areas); and

3. Inappropriate taking and impounding regimes.

Waikato Regional Council is attempting to attain the following objectives:

1. Net improvement of water quality across the region.

2. Avoidance of significant adverse effects on aquatic ecosystems

3. Ensuring water use is consistent with maintaining the desired flow regimes.
4. Maximise the opportunities for efficient utilisation of the available water.
S. Increasing the quality and quantity of the Region’s wetlands.
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Water quality can be assessed from the perspective of the aquatic biosphere, in-situ
use by people e.g. recreation, and by drinking water quality. The actions of
Environment Waikato primarily impact the first two amenities. There are two

primary determinants of drinking water quality as illustrated in the figure below:

Figure 2.2: Water Quality Determinants

) )
1 2
Natural Water ) Water Supply Consumer
J

SOURCE: El-Kafafi and Scrimgeour, July, 1999.

The major determinant of drinking-water quality is number 2 (i.e. water supply
systems) while number 1 (i.e. natural water flows) in itself does not directly affect

many people.

The actions of Environment Waikato have minimal effect on drinking water quality.
Hence, if drinking water quality for the people of the Waikato Region is to be
improved, more attention needs to be focused on the water supply systems. These
systems are controlled by territorial authorities and private owners. Accordingly, the
research underpinning this dissertation investigates the water utilities located within
the territorial authorities (i.e. the water service departments of the TLAs within the

Waikato Region and their contractors) and their managerial systems.
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The following Table 2.10 illustrates the surface water resources available in the Waikato Region, their water quality, reasons behind that, the
actions taken by Environment Waikato in respect to the situation and its effect on drinking water quality.

Table 2.10: Surface Water Resources in the Waikato Region

Water Catchment Water Quality Reasons Environment Potential Potential
Waikato’s Impact on Impact on
action Catchment Drinking
Water
Upper Waikato River  Good No discharges no contamination
Middle and Lower Moderate Waste discharges (i.e. community sewage and
Waikato River agricultural resources) erosion (i.e. flooding)
Upper Waipa River Good
Down stream Waipa  Moderate to Poor Community sewage, non-point discharges,
farm effluent discharges
Waihou River System Good water quality Presence of aquatic weeds associated with Education
BUT degradation to drainage channels and river banking which
wild life habitat causes blockages and reduce water quality Farm dairy Improved Minimal
Piako and Poor Discharges of dairy farm effluent, nutrient regimes. aquatic
Waitakaruru enriched run-off, soil erosion and subsequent ecosystem
Catchment sedimentation Resource health.
Coromandel Good Soil erosion and the subsequent silting of consents.
Peninsula In some areas moderate  streams Improved
Water demand exceeds recreational
supply in summer opportunities.
months

SOURCE: El-Kafafi and Scrimgeour, July, 1999.
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CHAPTER THREE:
QUALITY MANAGEMENT MODELS AND THEIR
RELEVANCE FOR WATER UTILITIES’ MANAGEMENT
IN NEW ZEALAND

3.1 Introduction

This chapter consists of six parts. It gives background about the evolution of quality
management and its different definitions. It explains the meaning of the term ‘Total
Quality Management’ through the perceptions of the quality gurus and examines their
role in its evolution. The chapter then describes the different models of total quality
management i.e. ISO 9000 Series Standards, the Deming Award, the Malcolm Baldrige
National Quality Award and its New Zealand equivalent “Business Excellence Quality
Award.” Finally the chapter concludes by introducing the application of Total Quality

Management (TQM) in New Zealand water utilities.

3.2 Background

3.2.1 Historical Evolution of Quality Management

Quality has emerged and remained as a dominant theme in management literature since
the 1940s (Beckford, 1998). The quality idea has been around for hundreds of years.
People have always been concerned with the quality of food they eat, the quality of water
they drink, the quality of shelter they have, the quality of their relationships with one

another and the overall quality of life.

A study conducted by Gitlow, Oppenheim & Openheim (1995) traced the history of

quality as far as 2000 BC examining how society demanded that providers of goods or
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services should meet their obligations. As long ago as 1700 BC, King Hammurabi of
Babylon introduced the concept of product quality and liability into the building industry

of the time by declaring (item 229 in Code of Hammurabi):

... if a building falls into pieces and the owner is killed then the builder shall also be
put to death. If the owners' children are killed then the builders' children shall also be
put to death (Kehoe, 1996; Madu, 1998).

This sense of responsibility for the performance of the work forces the builder to inspect
every part used in the building construction and assure the quality of the work, otherwise

the consequences will be grave.

This prehistoric concept of quality is still unchanged. The principle difference that has
occurred is the contemporary focus on a structured quality approach. In other words, a
quality plan that is well articulated, included in operational strategies and integrated in a

decision making framework to attain some predefined goals (Madu, 1998).

Centuries ago, the discerning customer in shops and market places applied quality
techniques by prodding and turning fruits and vegetables testing for firmness, freshness
and fitness for the purpose of consumption. If the product was not adequate, the purchase
would not take place (Flood, 1993). Building quality into product was traditionally the
aim of skilled crafts people. Trades people gained a reputation for quality products
through skilled craftsmanship that was maintained over time by enforcing lengthy
apprenticeship of newcomers to masters of the trade. Monopolistic guilds were organised
to ensure achievements of a high level of skill and quality throughout its membership and

the trade (Kehoe, 1996).

The Industrial Revolution revolutionised the manufacturing of products. Mass
production set in large factories employing lots of people gave rise to new management
ways (Flood, 1993). Fredrick Taylor's work in the late 1800s and early 1900s established

his famous scientific management with the following key attributes:
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1. work sub-divided into small components with individual workers assigned
to each specialised role;

2. responsibility associated with each job limited to a minimum to provide
better managerial control;
pay based upon individual performance;

4. scientific selection, training and development of workers by supervisors;
and

5. quality control as a separate function (McGregor, 1967; Flood, 1993).

The craftsmanship concept disappeared with Taylorism and so to an extent did quality
achieved through skilled craftsmanship. Inspection thus remained the guarantor of

quality. Hence, quality was no longer built into the product (Flood, 1993).

During the First World War, quality became a pressing issue with forces requiring
reliable products to arrive in time. This led to the formation of associations and
institutions. For example, in Britain, the Technical Inspection Association was formed in
1919 which later on in 1922 was incorporated as the Institution of Engineering
Inspection. In 1932 the first standard on quality control was published by the British
Standards Institute (BSI) (Flood, 1993). The Second World War had a greater effect on
North America. Thousands of quality specialists trained mostly by the War Production

Board, formed the American Society for Quality Control (ASQC) (Flood, 1993).

Although the initial approaches to quality emerged from American theorists and
practitioners, early commercial applications were predominantly amongst Japanese
companies (Beckford, 1998). The Japanese faced a major challenge in overcoming a
reputation for shoddy products. A major thrust in Japanese manufacturing was to tackle
these difficulties by employing and developing quality approaches. Flood (1993) notes
that W. Edward Deming and J.M. Juran are two of the most famous "gurus" who played a
major role in this process of improvement in Japan. Deming was called the “Father of

TQM” while J.M. Juran was considered one of the experts on quality control. Juran was
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invited to Japan in 1954 to deal with the different forms of waste. Since then
identification and reduction of waste became one of the core activities of quality
management (Dahlgaard & Dahlgaard, 2001). By the 1970s, the Japanese became
masters at achieving quality in their manufacturing sector (Beckford, 1998 & Flood,

1993).

Ishikawa (in Japan) made a substantial contribution to achieving quality in production.
Ishikawa's Statistical Quality Control (SQC), is a system of production methods to
produce economically quality goods or services while meeting consumers' requirements.
The Japanese went rapidly beyond quality in production by recognising the importance of
quality in management. They devised the following strategies that formed the basis of

today's international efforts:

l. Senior managers must personally take charge of quality management
implementation.
2. Personnel from all levels and functions of an organisation must undergo

training in quality management.
Quality improvement must be continuous.

4. The workforce must participate in quality improvement (Pratt, 1994 &
Flood, 1993).

The Japanese were exceptional in the speed of adaptation to a focus on competitiveness
based on quality. In winning the quality challenge, the Japanese were able to achieve a
massive increase in their export levels (Flood, 1993). Porter and Hamel (2001) believe
that Japanese companies imitate and emulate one another and that what distinguishes one
organisation from another is its operational effectiveness i.e. performing similar activities

better than rivals.

Since the earlier days of the quality revolution (started by the Japanese as illustrated
above) of the 1970s and 1980s, many organisations have realised that quality

development represents an enormous management challenge. This challenge for
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continuous improvement requires the continuous development of systems, techniques and
people. On the other hand, competitive improvement through quality development can
only be achieved if the organisation understands not only what the various quality options
are but also when a particular technique or approach is applicable. Hence, quality
development has no single blueprint, but requires a learning organisation which

understands the key concepts and methods of implementation (Kehoe, 1996).

More recently (i.e. late 1980s and early 1990s) organisations throughout the world have
begun to embrace the theories and practices of quality. It has been an era of competitive
challenge with increasing numbers of companies adopting quality management systems.
Many consultancy companies have latched on to quality training and intervention as
services they can offer. This adds significantly to the general awareness of quality
management. The 1990s saw quality management become an international management

philosophy, tipped to continue into the new millennium (Beckford, 1998 & Flood, 1993).

Taking a closer look at the global competitors and the significant changes in their
strategic plans over the past decade, we can find a difference between the European and
American manufacturers versus the Japanese manufacturers in relation to their quality
improvement programs. Hunt (1993) illustrates in the following table (Table 3.1), in rank
order of importance, programmes that companies in Japan, Europe and the United States
stress as their priorities. He further explains that the European and American
manufacturers have improved their manufacturing capabilities in order to hold or attempt
to regain a viable market-share position depending on the type of products. Their
strategy has been based on a return to the fundamentals of effective product and process
development integration, with a special focus on quality improvement and organisational
restructuring. On the other hand, the Japanese manufacturers, feeling confident with the
quality of their products, emphasised flexibility through the use of automation (CAD,

robots, CIM) and price reduction of their products.
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Table 3.1:  Quality Improvement Programs Priorities in Japan, Europe and the

United States

Japan Europe United States
Lead time reduction Zero defects Supplier quality
Computer-aided design New product information Statistical process control
Value analysis Supplier quality Systems integration
New process/product Systems integration Lead time reduction
development
Systems Integration Team motivation Worker safety
New product introduction Lead time reduction Zero defects
Job enlargement Supervisor training Defining strategy
Supplier lead time Just-in-time Supervisor training
reductions
FMS/CIM/EIS Statistical quality control*  New product introduction

*Flexible Manufacturing Systems, Computer Integrated Manufacturing, Enterprise Integration
Systems

SOURCE: Reproduced with permission of Manufacturing Roundtable, Boston University, In Hunt, 1993, p.9.

The following figure (Figure 3.1) illustrates the development of quality management
approaches through the years:
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Figure 3.1: The Development of Quality Management Approaches

Employee
Involvement
A .
Business Excellence
¢ Leadership
¢  Information & analysis
¢  Strategic Planning
¢  HR Development and
Management
¢  Process Management
¢ Customer Focus and
Satisfaction
2000s
TOTAL QUALITY
¢ Quality improvement
I groups
- ¢  Customer orientation
¢ Supplier improvement
¢ Company-wide
QUALITY ASSURANCE 1980s and 1990s
» | ¢ Quality system
¢ System accreditation
¢ Supplier assessment
1960s and 1970s
QUALITY CONTROL
¢ Product testing
¢ Goods-in inspection
1940s and 1950s

Implementation timescales
SOURCE: Partially adapted from Kehoe, 1996, p.3.

The above summary of the evolution in quality management thinking ends up with
Business Excellence (discussed further later in the chapter) which evolves from Total
Quality Management (TQM). Total Quality Management is the main subject of this
chapter in which the literature is reviewed to draw attention to what is relevant for water

utilities management in New Zealand.
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3.2.2 Definition of Quality Management:

To most people and in general speech, the word quality is used to describe excellence,
value, reliability or goodness. The Oxford English Dictionary and the Webster's New
World Dictionary define quality as "the degree of excellence or superiority which a thing

possesses."

Ishikawa, one of the Japanese pioneers of Quality movement, distinguished between the
broad and narrow definition of quality as follows:

Narrowly interpreted, quality means quality of product. Broadly interpreted, quality
means quality of work, quality of information, quality of process, quality of division,
quality of people, including workers, engineers, managers, and executives, quality of
system, quality of company, quality of objectives, etc (Ishikawa, 1985, p.45).

In the business context, quality is understood as meeting the customer's expectations. In
order to manage quality, organisations need to have mechanisms in place in order to
establish what the customer expects or requires and at the same time confirms that these
expectations have been met (Kehoe, 1996; Oakland & Sohal, 1996; & Dahlgaard &
Dahlgaard, 2001).

One of the internationally agreed upon basic definitions of "quality" is contained in ISO
8402 (i.e. International Standards for Quality) stating:

Quality: The totality of characteristics of an entity that bear on its ability to satisfy
stated and implied needs. [per note 6 under the definition, quality is referred to as
"fitness for use" or "fitness for purpose" or "customer satisfaction” or "conformance

to the requirements."] (ISO 8402, 1993).

Zink (1998) defined quality as: "Quality is the fulfilment of agreed requirements for long-
term customer satisfaction.” According to this definition, two aspects must be dealt with:
1. The differentiation between product and service quality because many
studies have shown that shortcomings in service are the main reason for
customers turning to competitors; and
2. The question of whether or not fulfilling agreed requirements contributes

to long term customer satisfaction or not.
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He goes further by describing three different levels of quality:

1. "Take-it-for-Granted-Quality": Quality is only perceived when it is
insufficient.
2. "One-Dimensional-Quality": Quality of product or service as specified

contributes to customer satisfaction.
3. Attractive Quality": This dimension of quality delights the customer
because it is unexpected. Moreover, this understanding of quality can

barely be evaluated by traditional customer surveys.

Kehoe (1996) gave the following definitions to the term "quality":
1. "the features and characteristics of a product or service which bear upon
its ability to satisfy a stated or implied need";
"conformance to specification";
"fitness for purpose";

"meeting customers' requirements, and exceeding their expectations”;

A

"doing things right first time".
Hunt (1993), in his book "Managing for Quality" showed how broadly the term "Quality"

is being defined within the business community by presenting the following table (Table

3.2) in which he presents the definition of the term "Quality" by different people.
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Table 3.2: Definitions of Quality

1.

Customer-based
"Quality is fitness for use.”
J.M. Juran
"Total Quality is performance leadership in meeting customer requirements by doing the
right things right the first time."
Westinghouse
"Quality is meeting customer expectations. The Quality Improvement Process is a set of
principles, policies, support structures, and practices designed to continually improve the
efficiency and effectiveness of our way of life."
AT&T
Manufacturing-based
"Quality [means] conformance to requirements."
Philip B. Crosby
"Quality is the degree to which a specific product conforms to a design or specification.”
Harold L. Gilmore
Product-based
"Difference in quality amount to difference in the quantity of some desired ingredient or
attribute.” ’
Lawrence Abbott
"Quality refers to the amount of the unpriced attribute contained in each unit of the priced
attribute."
Keith B. Leffler
Value-based
"Quality is the degree of excellence at an acceptable price and the control of variability at
an acceptable cost.”
Robert A. Broh
"Quality means best for certain customer conditions. These conditions are (a) the actual
use and (b) the selling price of the product.”
Armand V. Feigenbaum
Transcendent
"Quality is neither mind nor matter, but a third entity independent of the other two ...
even though Quality cannot be defined, you know what it is."
Robert Pirsig
"... a condition of excellence implying fine quality as distinct from poor quality ...
Quality is achieving or reaching the highest standard as against being satisfied with the
sloppy or fraudulent.”
Barbara W. Tuchman

SOURCE: Hunt, 1993, p.32

According to the previous range of quality definitions, the argument is that for most

enterprises the key to survival is high quality products and service associated with

customer satisfaction. Logothetis (1992) stated that current worldwide competition

generally demands from any corporation the following four types of ability

characteristics:

1.

To understand what the customer wants and to provide it, immediately on

demand, at the lowest cost.
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2. To consistently provide products and services of high quality and

reliability.

3. To keep up with the pace of change, technological as well as political and
social.
4. To be one step ahead of the customer's needs; that is, to predict what the

customer will want one year or ten years from now.

On the other hand, Porter (1980, 1985 and 1998) stated that for a business to succeed in
general, it requires not only achieving its business’s aims and objectives, but also
maintaining itself in a balanced equilibrium in the face of all the forces impinging upon it
in its environment. Porter argued that businesses must respond to the following five
competitive forces:

1. the threat of new entrants,
the bargaining power of suppliers,
threats from substitute products or services,

the bargaining power of buyers, and

A

rivalry amongst existing firms.

Accordingly, Porter recommended three generic strategies (i.e. cost leadership,
differentiation and focus) to out-perform competitors or maintain a market position
against competition (Porter & Hamel, 2001; Porter, 1996; and McDermid, Guether, &

Hansen, n.d.).

Moreover, Miller (January/February, 1992) stated that a single generic strategy is not
always the best choice because customers may demand a mix of satisfactions (e.g.
quality, reliability, style, novelty, convenience, service, and price); hence, a mixed
strategy is required to satisfy them. From this perspective, quality strategies should not

be pursued as stand alone paths to success.
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3.2.3 Total Quality Management (TQM)

There is no consensus on a single definition for TQM (Gehani, 1993). The following are
a few of the definitions that have emerged and proved useful in understanding the central
notions of TQM. This section presents the various definitions of TQM by authoritative
organizations and experts in the field of quality management. It ends by summarizing the
similarities and differences among those definitions. This approach was chosen as it is of
importance to this research as one aspect of the research was investigating the water

utilities” management’s perception of TQM.

In 1989, the British Quality Association provided the following official definition of
TQM:

Total Quality Management (TQM) is a corporate business management philosophy
which recognises that customer needs and business goals are inseparable. It is
applicable within both industry and commerce.

It ensures maximum effectiveness and efficiency within a business and secures
commercial leadership by putting in place processes and systems which will promote
excellence, prevent errors and ensure that every aspect of the business is aligned to
customer needs and the advancement of business goals without duplication or waste

of effort.

It involves every department, function and process in a business and the active
commitment of all employees to meeting customer needs. In this regard the customers
of each employee are separately and individually identified (British Quality
Association, 1989).

In 1991, Ted Marchese explained TQM as an approach to management, a set of tools, and
a blend of new and old ideas. Those ideas are from systems thinking and statistical
process control, theories of human behaviour, leadership and planning, and lessons from
successful attempts at quality improvement such as quality circles. He further explained

that all those ideas were brought together in a new orthodoxy (Vardeman, 2001).

On the other hand, he said that if we looked at TQM as a phenomenon, it is a call to

leadership for the reform and change in management practice of the organisation. This
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organisation's culture should be quality-driven, customer-oriented, marked by teamwork

and avid about improvement.

Prof. John Oakland in a Department of Trade and Industry booklet entitled "Total Quality
Management" defined TQM as follows: "TQM is a way of managing to improve the
effectiveness, flexibility and competitiveness of a business as a whole. It applies just as

much to service industries as it does to manufacturing” (Pike, and Barnes, 1996).

The International Standards Organisation (ISO 8402) defined TQM as:

A management approach of an organisation, centred on quality, based on the
participation of all of its members and aiming at long-term success through customer
satisfaction and benefits to the members of the organisation and to society

(Kirchenstein, and Blake, 1999).

The Royal Mail defines TQM as:

A comprehensive way of working throughout the organisation which allows all
employees as individuals and as teams to add and satisfy the needs of the customer
(Pike, and Barnes, 1996).

The UK government's Department of Trade and Industry (1986) defines TQM as:

Modern Quality Management means adopting a total approach to quality. A vital
ingredient is a commitment at the highest level to improving quality. .....ensures that
a product or service is designed, built and delivered to meet the final customer's needs
and expectations. A vital part of this making every member of the organisation aware
of the importance of their role in achieving it (Logothetis, 1992).

The United States Department of Defence (1988) defines TQM as:

...both a philosophy and a set of guiding principles that represent the foundation of a
continuously improving organisation. TQM is the application of quantitative methods
and human resources to improve the materials and services supplies to an
organisation, all the processes within an organisation, and the degree to which the
needs of the customer are met, now and in the future (Pike, and Barnes, 1996).

In 1990, SEMATECH (Semiconductor Manufacturing Technology), a consortium
dedicated to keeping the U.S. semiconductor industry viable and competitive in the

global marketplace, published this definition:
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Total Quality Management is a [holistic] business management methodology that
aligns the activities of all employees in an organisation with the common focus on
customer satisfaction {to be achieved] through continuous improvement in the quality
of all activities [processes], goods and services (Burrill and Ledolter, 1999).

Logothetis in his book "Managing for Total Quality" (1992) defines TQM as:

Total quality management is a culture; inherent in this culture is a total commitment
to quality and an attitude expressed by everybody's involvement in the process of
continuous improvement of products and services, through the use of innovative
scientific methods.

He explains that his definition is built upon the need for the establishment of the

following three fundamental characteristics in which he connects in a triangle and calls

them the TQM axioms (Figure 3.2):

1.

Commitment (to never-ending quality improvement and innovation).
This axiom is concerned with structural aspects.

The commitment referred to is the management commitment to
continually improving the quality for products and services. He stated that
management participation and demonstration by example are the best
ways of convincing the workforce that the managers are serious about
quality and that the same should be expected of everybody. On the other
hand, management should apply a system with the following components
to motivate their employees towards a real commitment to quality and
innovation: proper working conditions, adequate education and training,
good communication and co-operation, modern leadership rather than
strict supervision, good incoming materials and equipment, appropriate

quality tools and job satisfaction.

Scientific knowledge (of the proper tools and techniques for the
technical change).

This axiom is concerned with technological aspects.

The majority of the scientific methods are applicable to both

manufacturing and service industry. It could be also used by a manager
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and an engineer. Apart from providing a common language throughout
the organisation, the scientific methods help in assignment of
responsibilities. They provide exact boundaries which fairly separate
everybody's duties and obligations concerning quality, so that the vicious

circle of blame, unjust recrimination and apathy is eliminated.

3. Involvement (all in one team, for the social change).
This axiom is concerned with the social aspect.
The social factor is of great importance to bringing about a TQM culture
in an organisation because total quality is not about a particular process or
department, or about the responsibilities of a particular quality manager. It
concerns everybody in the company; hence, it requires a new social

attitude and a new network of relationships to make it work successfully.

Figure 3.2: The TQM Triangle (axioms)

Axiom 1: Commitment

Axiom 3: Involvement Axiom 2: Scientific knowledge

SOURCE: Logothetis, 1992, p.4

In 1996, Dennis F. Kehoe stated that for most organisations the challenge of quality
development requires progress in three basic dimensions of quality management: people,

systems, and techniques. He gave the following figure (Figure 3.3) as an illustration.
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Figure 3.3: The Dimensions of Quality Management

improvement &
commitment

teamwork &
communications

SHAREHOLDERS

&
CUSTOMERS

SYSTEMS

TECHNIQUES

SOURCE: Kehoe, 1996, p. 5

It is through the systematic integration of all the above mentioned three dimensions that
organisations can achieve the breakthrough in operational performance and customer
service associated with total quality (Kehoe, 1996; Oppenheim & Przasnyski, 1999; and
Vardeman, 2001). However, progress requires among other things understanding of the
fundamental principles of quality management and an appreciation of the implementation

approaches necessary for practical success (Kehoe, 1996).

As illustrated in Figure 3.2, quality management has a significant impact upon all three
elements of business (i.e. customers, shareholders and employees). Improved customer
service enhances customer loyalty and generates increased revenues. More effective
internal operations reduce quality costs and hence improve business performance.
Accordingly, a quality culture in which people are empowered creates increased job
satisfaction and therefore a more motivated workforce (Sankar et al, 1995 and Kehoe,

1996).
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The common theme is the comprehensive nature of the TQM approach upon which all
the definitions agree. The other noticeable thing is that all definitions emphasised that
TQM is a philosophy and culture that needs to be adopted by top management. Moreover
it stressed that in order for this business management methodology to be successful and
reach its goal (i.e. customer satisfaction and the organization’s prosperity) all levels of
the organization should collaborate and work together as one team. The common words
among all definitions were: customer needs, leadership, continuous improvement,
customer satisfaction, teamwork, commitment, everybody’s involvement and innovative
scientific methods. A common deficiency was the lack of detail about how this applies to
organisational structures, strategies and processes. It appears that the practical

application of the concept is assumed to be straightforward.

3.3 Quality "Gurus", their philosophies, principles and methods:

In the historical background to quality ideas, the names of key people who contributed to
the field of quality management were mentioned. The main aim of this section is to
provide insight from a closer look at the work and contributions of the "gurus" of quality
management. The main ideas of W. Edward Deming, Joseph M. Juran, and Philip
B.Crosby are reviewed and analysed by presenting their philosophies, principles and

methods towards quality management.

3.3.1 W. Edwards Deming (1900 - 1993)

You do not have to do this; Survival is not compulsory! (W. Edwards Deming)
W. Edwards Deming was born in 1900 and received his Ph.D. in mathematics and
physics from Yale University. In the late 1920s, Deming was first introduced to the basic
beliefs of traditional management at Western Electric's famous Hawthorne plant in
Chicago where he was a summer employee. At that time the revolutionary human
relations studies of Harvard Professor Elton Mayo began to raise the question: How can
firms best motivate workers? Deming found that the traditional motivation system in use

at that time to be degrading and economically unproductive. Under that system, workers
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incentives were linked to piecework to maximise worker output. A final inspection
process identified defective items to be subtracted from the worker's piecework credits

(Hunt, 1993).

In the 1930s, Deming's collaboration with Walter A. Shewhart, a statistician working at
Bell Telephone Laboratories, led to his conviction that traditional management methods
should be replaced with statistical control techniques (Shewhart & Deming, 1939; and
Blankenship & Petersen, 1999). Deming recognised that a statistically controlled
management process gave the manager a new found capacity to systematically determine
when to intervene and when to leave an industrial process alone (Flood,1993 & Hunt,

1993).

Deming's main source of concern in the drive to achieve quality in production was
variability in manufacturing output. He believed that eradication of the causes would
mean less variability and greater consistency in output which would enhance the
product's reputation. Statistical Process Control (SPC) was the main technique put
forward by Deming to perform the separation between special and common causes in
variability and aid in diagnosis (Hyde, 1992 & Flood, 1993). The use of SPC was the
core of Deming's quality management approach to continuously improve a firm's
management process (Xu, 2000). According to Deming, only through statistical
verification can the manager know that there is a problem, and find its cause (Deming,
1951 & Hunt, 1993). An example of SPC success in 1940 was the US Population Census
introducing sample proofing of card punching instead of carrying out a 100% inspection

process. This led to an increase in work flow by 600% (Pike & Barnes, 1996).

After World War II, Deming set up a private consulting practice. In 1947 he was sent to
Japan by one of his clients to prepare a national census. There, his evolving quality
control methods received a warm reception (Hunt, 1993). The Japanese
acknowledgement of Deming's contribution to the field of quality was first reflected in

the initiation in Japan in 1951 of the "Deming Application Prize" and then later in 1960
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when he was decorated by Emperor Hirohito with Japan's Second Order Medal of the

Sacred Treasure (Pike & Barnes, 1996; Hunt, 1993; & Vinzant & Vinzant, 1999).

Joiner (Logothetis, 1992) stated that Deming's essential elements for his quality approach
can be presented by three main principles at the corners of an equilateral triangle. The
"Joiner triangle" is shown in Figure 3.4 and conveys the following three points:

1. Obsession with quality: The key to improved quality is focusing on efforts for

continuous improvement of all processes.

2. Use of scientific method: The use of the scientific approach (not opinion or

emotion) is the best way forward for improving processes.

3. All in one team: This describes the achievement among employees that they
feel they are all part of one team working towards a common goal, towards
self improvement and towards a long term company success (Logothetis,

1992).

Figure 3.4: The Joiner Triangle

Obsession with quality

All in one team Use of scientific method

SOURCE: Logothetis, 1992, p.14 and Graham, 1994, p.12
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3.3.1.1 Deming's Seven Deadly Diseases:
Deming states in his book "Out of the Crisis" (1986) that American managers are
responsible for causing a society-wide quality crisis. Deming believed that there are
"Seven Deadly Diseases" associated with the traditional management practices. They are
as follows:
1. Lack of constancy of purpose. A company that is without constancy of
purpose has no long-range plans for staying in business. Management is

insecure, and so are employees.

2. Emphasis on short-term profits. Looking to increase the quarterly

dividend undermines quality and productivity.

3. Evaluation by performance, merit rating, or annual review of
performance. The effect of these are devastating - teamwork is
destroyed, rivalry is nurtured. Performance ratings build fear and leave
people bitter, despondent, beaten. They also encourage defections in the

ranks of management.

4. Mobility of management. Job-hopping managers never understand the
companies they work for and are never there long enough to follow

through on long-term changes that are necessary for quality productivity.

S. Managing a company on visible figures alone. The most important
figures are unknown and unknowable - for example the "multiplier” effect
of a happy customer (Deming, 1986; Logothetis, 1992; Hunt, 1993; Flood,
1993; & Pike & Barnes, 1996.

6. Excessive medical costs for employee health care, which increase the

final costs of goods and services.
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Excessive costs of warranty, fuelled by lawyers who work on the basis of

contingency fees (Deming, 1986; Hunt, 1993; & Costin, 1994).

3.3.1.2 Deming's Obstacles to Progress:

In addition to the deadly diseases, Deming stated that there are other obstacles which

inhibit progress but are easier to overcome. The following are the main obstacles:

1.

Hope of instant pudding. The supposition that improvement of quality
and productivity is accomplished suddenly by affirmation of faith is an
important obstacle. In other words, quick results cannot be expected

without consistent effort and sufficient education.

The quantification of improvement. The supposition that every
improvement result must be quantified is another obstacle. Management
must accept that the most improvements might remain invisible and
unquantifiable. For example, how can one quantify the improvement in
employees' morale, their pride in their work, or the customer's satisfaction

with quality product?

Search for examples. It is a hazard to search for examples and copy them
because if you just copy you will always lag behind. The principles and
techniques of quality and productivity improvement are common and
applicable to any company. The important factor is to understand the

theory and be committed to applying it.

Our problems are different/Our culture is different. The impression
that "our problems are different” is common among management and
government administration. It is true that they are different, but the
principles that will help to improve quality of product and service are

universal in nature.
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5. Poor teaching of statistical methods in industry. Adequate and proper
teaching in statistical techniques and methods for improving quality in

products, processes and services is of great importance.

6. ""We installed quality control." This is the excuse of management so as
not to get involved in quality improvement. Actually the activities of a
quality control department are the provision of simple information on
current defect rates, costs of inspection and warranty issues. The existence
of a quality control department does not help in the solution of quality
problems. Innovation and improvement of quality and productivity must
be an ongoing process involving everybody, with the top management

taking the lead.

7. Specifications and the fallacy of zero defects. It is claimed that
whatever conforms to the specifications can guarantee zero defects. This
is considered a dangerous fallacy because it does not take into
consideration the effect of uncontrollable factors. Some of those factors
are the user environment, the increasing loss associated with every
departure from the target value, and the fact that satisfying the customer
with conformance to the required specifications cannot guarantee the

customer's return.

8. Inadequate testing of prototypes. If adequate testing takes place at the
design stage of the product, problems could be avoided. Thus quality is
built into the product and processed as early as at the prototype or the

design stage (Deming, 1986 & Logothetis, 1992).
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3.3.1.3 Deming's Fourteen Points for Managing Quality:

The following are Deming's (1982) fourteen points for managing quality. He believed

these essential points of action are required to tackle the diseases plaguing industry:

1.

Create constancy of purpose for improvement of product and service.
Deming suggests a radical new definition of a company's role: Rather than to
make money, it is to stay in business and provide jobs through innovation,

research, constant improvement, and maintenance.

Adopt the new philosophy. A new economic age means Western
management must awaken to the challenge, must learn their responsibilities,

and take on leadership for change.

Cease dependence on mass inspection and achieve quality by building it
into the product in the first place. Quality comes not from inspection but
from improvement of the process. With instruction, workers can be enlisted

in this improvement.

End the practice of awarding business on the price tag alone. Purchasing
departments customarily operate on orders to seek the lowest price vendor.
Frequently, this leads to supplies of low quality. Instead, buyers should seek
the best quality in a long-term relationship with a single supplier for any one

item.
Improve constantly and forever the system of production and service.
Improvement is not a one-time effort. Management is obliged to continually

look for ways to reduce waste and improve quality.

Institute training on the job. Too often workers have learned their job from

another worker who was never trained properly. They are forced to follow
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10.

11.

12.

unintelligible instructions. They can not do their jobs well because no one

tells them how to do so.

Institute leadership. The job of a supervisor is not to tell people what to do,
nor to punish them, but to lead. Leading consists of helping people do a better

job and of learning by objective methods who is in need of individual help.

Drive out fear. Many employees are afraid to ask questions or to take a
position, even when they do not understand what their job is or what is right
or wrong. They will continue to do things the wrong way, or not do them at
all. The economic losses from fear are appalling. To ensure better quality and

productivity, make sure workers feel secure.

Break down barriers between staff areas. Often a company's departments
or units are competing with each other, or have goals that conflict. They do
not work as a team so they cannot solve or foresee problems. Worse, one

department's goals may cause trouble for another.

Eliminate slogans, exhortations, and targets for the work force. These
never helped anybody do a good job. Let workers formulate their own

slogans.

Eliminate numerical quotas. Quotas take into account only numbers, not
quality or methods. They are usually a guarantee of inefficiency and high
cost. A person, to hold a job, meets a quota at any cost, without regard to

damage to the company.

Remove barriers to pride of workmanship. People are eager to do a good

job and distressed when they cannot. To often, misguided supervisors, faulty
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equipment, and defective materials stand in the way of good performance.

These barriers must be removed.

13. Institute a vigorous program of education and retaining. Both
management and the work force will have to be educated in the new methods,

including teamwork and statistical techniques.

14. Take action to accomplish the transformation. It will require a special top
management team with a plan of action to carry out the quality mission.

Workers cannot do it on their own, nor can managers.

It is generally agreed that a critical mass of people in the company must understand the
Fourteen Points, and the Seven Deadly Diseases to be able to manage quality in the
organisation (Deming, 1986; Gabor, 1990; Logothetis, 1992; Hunt, 1993; Flood, 1993;
Costin, 1994; Pike & Barnes, 1996; van Matre, 1995; & Ross, 1995).

It could be difficult to direct a critical mass to understand, commit and run the
organization while bearing in mind Deming’s Fourteen Points and at the same time
refrain from getting infected by any of the Seven Deadly Diseases. In other words this
equation can only exist in a perfect world where all employees in an organization are

committed.

3.3.1.4 Deming's Quality Cycle:

Deming suggested a never-ending, circular management process which links the seven
diseases, the fourteen points, and the statistical techniques into a continuous process. The
Plan-Do-Check-Act (PDCA) Cycle is called the "Deming Cycle (or as Deming prefers,
the Shewhart cycle) consists of four main stages, one following another in a specific
order which is repeated continuously. Only through the ongoing application of the four
stages cycle shown in Figure 3.5 below, an organisation can attain and retain a superior

quality management process. The PDCA cycle reflects the basis of a self sustaining
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quality programme. It is also considered a classic problem-solving loop-learning model

(Logothetis, 1992; Hunt, 1993; & Flood, 1993).

Figure 3.5: The Deming Cycle

Plan

Act

Do

Check

SOURCE: Researcher's figure based on Demings, 1986

Hence, Deming’s cycle of continuous improvement can be summed up in the following 4

steps:
1. PLAN: establish performance objectives and standards.
2. DO: measure actual performance.
3. CHECK: compare actual performance with the objectives and

standards - determine the gap.
4. ACT: take the necessary actions to close the gap and make the

necessary improvements (Oakland, & Sohal, 1996; &
Deming, 1993).
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Vinzant & Vinzant (1999) stated that although Deming never used the term “total quality
management”, his work formed the foundation for the quality management movement
that has been shaped latter on by others (e.g. Juran, 1989; Crosby, 1979; & Ishikawa,
1982).

Vinzant & Vinzant (1999) further explained that contemporary TQM approaches include
statistical quality control, benchmarking, supplier partnerships, performance
management, cross-training and broadened rewards and recognition. Hence, the role of
TQM is to provide a framework in which an integration and reinforcement of those

elements is undertaken in order to improve quality in the eyes of the customer.

Although the US companies ignored Deming and TQM at first, a 1992 GAO (General
Accounting Office) survey showed that 70 percent of federal governmental organizations
had some kind of TQM initiative (Vinzant & Vinzant, 1999). Moreover, it has been
suggested by Harrison and Stupak (1993) that TQM may serve as the “new paradigm for
public administration” because TQM approaches have become so widespread in the

public sector and they effectively integrate contemporary public administration theory.

On the other hand, Schonberger (1992) stated that not all quality improvement efforts are
successful. Nevertheless, he advised that one of the most critical factors identified in
successful applications is the exercise of strategic leadership. Furthermore, McCormack,
Lewis, & Batten (June, 1992) emphasised that organizations need a strategic framework
for implementing TQM which addresses specific organizational problems. It is also
worth mentioning that organizational readiness should be carefully evaluated and that
TQM programs should be tailored to meet the needs of different organizations in order to
be implemented successfully and the organization gains its full benefit (Larkin, October,

1992; Schmidt & Finnigan, 1992; & Vinzant & Vinzant, 1996).

Xu (2000) raised a critical issue relating to Deming’s philosophy which states that people

are operating within a system, with which problems arise and not with people.
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Accordingly the system and people are separate. On the other hand, Xu quotes that
Deming suggested that people be treated as part of the system. If this is followed then the
implication would be that people become sources of problems. In other words, Xu says
that Deming is treading on a delicate line by envisaging a technically independent system
that follows its own logic that is external to operators. People become part of that system
which implies that any problem with the system could be a problem generated by

operators.

3.3.2 Joseph M. Juran (1904 ----- )
Quality does not happen by accident;It has to be planned. (Joseph M. Juran)

Joseph M. Juran is the other major figure in the development of quality management
(Butman, 1997). He was born in 1904 in Romania then migrated with his family to the
USA in 1912. In 1924 he earned his B.S. in engineering from the University of
Minnesota and then his J.D. from Lyola University in 1935 (van Matre, 1995).

There are similarities between Juran and Demings in both their background and
achievements. Juran began his career at the Hawthorne plant of Western Electric and
then manufacturing arm of AT&T which gave him the opportunity to learn from Walter
A. Shewhart, the Bell Lab physicist responsible for developing the control chart and the
PDCA cycle exactly like Deming (van Matre, 1995; and Butman, 1997).

Like Deming, Juran made a significant contribution to the quality revolution in the post
Second World War reconstruction of Japan. His work with the Japanese started in 1954
when he conducted seminars for top and mid-level managers. Also, like Deming he was
decorated by the Emperor of Japan in recognition of his contributions to quality
management in Japan by being awarded the Second Order of the Sacred Treasure

(Logothetis, 1992; van Matre, 1995; & Pike& Barnes, 1996).
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Juran retired in 1994 at the age of 89. Juran wrote many books that cover a wide range of
quality topics. Some of those books are: "Quality Planning and Analysis" in 1980,
"Planning for Quality" on 1988, "Quality Control handbook" in 1988, and "Leadership
for Quality" in 1989.

According to Juran, industry is caught up in a quality crisis. He identifies two wrong
assumptions that are preventing managers from finding solutions to their problems:

1. Many managers do not accept the fact that they must shoulder most of the
responsibility for the performance of their companies. Juran concludes that
until top management redirects its energies toward planning quality into
their products, the quality crisis will continue.

2. Managers' failure to realise that great financial gains can be made once

quality becomes their top priority (Hunt, 1993).

Juran's triology was derived from financial management to undertake financial planning,
financial control and financial improvement. This translates to quality planning, quality
control and quality improvement. Juran believed that this three-part approach (i.e.
quality planning, quality control, and quality improvement) would reduce the cost of

quality over time. (Costin, 1994; Flood, 1993; & Juran, 1995).

3.3.2.1 Juran's Quality Triology:

This section details Juran’s Quality Triology and his breakthrough sequence as
illustrated in both Figure 3.6 (The Juran Triology Reduces the Cost of Quality)
and Table 3.3 (Juran’s Breakthrough Sequence).
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Figure 3.6: The Juran Quality Triology Reduces the Cost of Quality
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1. Quality Planning:
The central task of Juran's approach to quality management is developing
the products and processes required to meet customers' needs.

Accordingly, quality planning has the following steps:

1. Determine quality goals.

2. Develop plans to meet those goals.

3. Identify the resources to meet those goals.
4. Translate the goals into quality.

S. Summarise 1 to 4 into a quality plan.

To accomplish this task, Juran recommends the road map shown below in

Figure 3.7 (Flood, 1993; & Hunt, 1993).
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Figure 3.7: Juran's Quality Planning Road Map
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2. Quality Control:
The control processes are designed to ensure that the quality goals set in
the planning stage are met during the actual production or rendering of the
firm's products and services (Hunt, 1993 & Butman, 1997). Quality
control means having simple feedback structure to evaluate performance,

compare performance with set goals and take action on the difference.
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The following figure (Figure 3.8) shows Juran's quality control process

(Flood, 1993).

Figure 3.8: Juran's Quality Control Process
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3. Quality Improvement:
While quality planning and quality control establish a stabilised product
quality throughout the organisation, quality improvement is the means by
which a firm selectively identifies and implements change on a subsystem
level. This part of the trilogy is the means of achieving unprecedented
levels of quality performance in an organisation. It is known as both
quality improvement and Juran's “"breakthrough sequence." The
following table (Table 3.2) summarises Juran's breakthrough sequence
which is used in conjunction with Juran's planning (Figure 3.7) and
control (Figure 3.8) processes while the trilogy is first being installed in an

organisation (Hunt, 1993).
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Table 3.3: Juran's Breakthrough Sequence

1. [Urge a] breakthrough in attitudes. Managers must first prove that a breakthrough is needed and
then create a climate conductive to change. To demonstrate need, data must be collected to show
the extent of the problem; the data not convincing to top management are usually cost of quality
figures. To get the resources required for improvement, expected benefits must be presented in
terms of cost and return on investment.

2. Identify the vital few projects. Pareto chart analysis is used to distinguish the vital few projects
from the trivial many and to set priorities based on problem frequency.

3. Organise for breakthrough in knowledge. Two organisational entities should be established: a
steering group and a diagnostic group. The steering group, composed of people from several
departments, defines the program, suggests possible problem causes, gives the authority to
experiment, helps overcome resistance to change, and implements the solution. The diagnostic
group, composed of quality professionals and somefimes line managers, is responsible for
analysing the problem.

4. Conduct the analysis. The diagnostic group studies symptoms, develops hypotheses, and
experiments to find the problem’s true causes. It also tries to determine whether defects are
primarily operator controllable or management controllable. (A defect is operator controllable
only if it meets three criteria: operators know what they are supposed to do, have the data to
understand what they are actually doing, and are able to regulate their own performance.)
Theories can be tested by using past data and current production data and by conducting
experiments. With this information, the diagnostic group then proposes solutions to the problem.

5. Determine how to overcome resistance to change. The need for change must be established in
terms that are important to the key people involved. Logical arguments alone are insufficient.
Participation is therefore required in both the technical and social aspects of change.

6. Institute the change. Departments that must take corrective action must be convinced to co-
operate. Presentations to these departments should include the size of the problem, alternative
solutions, the cost of recommended changes, expected benefits, and efforts taken to anticipate the
change's impact on employees. Time for reflection may be needed, and adequate training is
essential.

7. Institute controls. Controls must be set up to monitor the solution, see that it works, and keep
abreast of unforeseen developments. Formal follow-ups is provided by the control sequence used

to monitor and correct sporadic problems.

SOURCE: Hunt, 1993, p.79
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Juran's approaches presented in the quality trilogy diagram (Figure 3.7), the quality

planning road map (Figure 3.8), the quality control process (Figure 3.9) and the

breakthrough sequence table (Table 3.2), are all sequential in nature. Consequently, if

Total Quality leaders follow Juran's teachings, they will become sequentially oriented.

Moreover, they will have very specific knowledge for getting the job done according to

the predetermined time table (Madu, 1998).

Juran received many honours from professional societies for his work on quality.

One of the highest honours came in 1992 when President Bush awarded him the

National Medal of Technology for providing the key principles and methods by

which enterprises manage the quality of their products and processes. In his

nineties, Juran was still working as a consultant and writing his autobiography

(Butman, 1997).

Hatila, Nordlund & Yli-Hukkala (2002) criticised Juran’s quality management

approach from the following two angles : a) wideness and b) practical usefulness.

a)

b)

Wideness: Juran’s definition of quality as “fitness of use” limits
improvement especially in product development because the aspect of

setting objectives and requirements for quality is missing.

Practical usefulness: Juran presents all quality planning activities in
accordance with the hierarchical model of organizations (i.e. importance
of upper management’s leadership in implementing quality management).
According to Hatila, Nordlund & Yli-Hukkala (2002) such an approach
makes it difficult to separate innovative ideas from common concepts.
Moreover, they state that Juran does not compare his quality management
methods to the earlier theories of quality management which is an

essential part of any research cycle.
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3.3.2.2 Deming’s and Juran’s Fundamental Assumptions:

Madu (1998) in his attempt to compare Deming's and Juran's philosophies to the

formation of total quality leaders' world views presented the following Table 3.4

which summarises Demings's and Juran's fundamental assumptions:

Table 3.4:

Deming's and Juran's Fundamental Assumptions

Shared assumptions
about the nature of

Deming

Juran

Human nature

Reality/truth

Time dimension

Human relationships

Human activity

Willing to pursue knowledge
Willing to continuously improve
Not act on their economic self-
interest

Inherently good/cooperative
Theory Y

Theory of knowledge

Empirical scientific test
Enumerative study

Analytic study

Operational definition is a basis for
social reality

Not from individual reality

Truth is from revealed dogma
Truth derived by a rational process

(P-D-C-A)

Truth as established by the
scientific method

Past, present, near future and

distant future-oriented time owner
Towards development time

Win-win

Group cooperative

Trust

Theory of variation
Theory of psychology
Not universalistic,
particularistic
Management of people
Not self, but collectively oriented
Theory of system
Being-in-becoming

but

Willing to pursue quality

Towards economic self interest
(top executives); toward tasks self-
interest (general employees)
Resistance to change

Quality council (social reality)
Surveys and analysis (objectives
reality)

A flaw in determining individual
subjective reality (top executives)
Truth about quality derived by
rational processes (quality planning
road map, the phased sequence)
Truth as established by
scientific measurement method

the

Past, present, near future and
distant future-oriented time owner
Sequentially-oriented time owner
Towards planning time

Triple role concept
Cross-function concept
Big Q concept

Being-in-becoming

SOURCE: Madu, 1998, p 37

86

Siham El-Kafafi



Chapter 3: Quality Management Models and their Relevance for
Water Utilities” Management in New Zealand

3.3.3 Philip B. Crosby (1926 ----- )

The determined executive has to have a brain transplant where quality is

concerned. (Philip B. Crosby)
Although Philip B. Crobsy is not as well known by academics and quality professionals
as Deming and Juran, he is admired by the American management community and is a
sought-after consultant (van Matre, 1995). Philip B. Crosby along with Edwards
Deming, Armand V. Fiegenbaum, Kaoru Ishikawa, Joseph M. Juran and Genichi Taguchi
took the quality movement beyond statistical control to the broader realm of reliability
engineering and quality assurance (Garvin, 1988; Gehani, 1993; Hunt, 1992, 1993; &
Reed, Lemak, & Montgomery, 1996).

Crosby was born in 1926 in West Virginia, USA. He earned a degree in podiatry but
afterwards, chose to follow a career in industry. He began as an inspector until he
became a vice-president for quality at ITT in 1965 upon which he left to start Philip
Crosby Associates and its Quality College in Winter Park, Florida. Books Crosby wrote
about quality include: "Quality is Free", Quality without Tears", and "The Art of Getting
Your Own Sweet Way" (Logothetis, 1992 and van Matre, 1995).

Crosby is well known for his concept of "zero defects" often referred to as ZD. Some of
his most encouraged slogans are: "do it right the first time", and "conformance to
requirements” (Crosby, 1979; Costin, 1994; Logothetis, 1992; Flood, 1993; & Pike &
Barnes, 1996).

Neither Deming nor Juran accept the zero defects standard of Crosby. Juran rejects it on
the grounds that there is a law of diminishing returns on quality and that a point can be
reached where further improvements in quality are more expensive than tolerating a level
of failure. On the other hand, Deming disapproves of using the zero defect as a slogan
targeted at the workforce. His disapproval lies behind his belief that the individual

worker has limited control over the factors which can cause quality failings and that
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management must take the primary burden of building in quality to the systems, tooling

and materials the workers use (Pike & Barnes, 1996).

Like Deming and Juran, Crosby attributes the majority of quality problems to
management. Crosby estimates 80% of the problems are caused by management and
accordingly the cure for these problems lies with management leadership (Pike & Barnes,
1996). Crosby in his book "The Eternally Successful Organisation" (1988) emphasises
the fact that while it is necessary for a company to conduct formal education and training
in order to build an implementation process for Quality Improvement, the essential

ingredient is executive integrity (Pike & Barnes, 1996).

3.3.3.1 Crosby's Quality Vaccination Serum:

Logothetis (1992) in "Management for Total Quality" states that Crosby offers a
vaccination serum to companies who have symptoms indicative of problems with quality.
The following figure (Figure 3.9) illustrates that the main ingredients of the "Crosby
vaccination serum" are based on integrity and dedication to customer satisfaction and a
company-wide system of policies and operations. Those systems and operations are

designed to achieve and communicate quality improvements.

Figure 3.9: Crosby's Triangle of Vaccination Serum

Integrity, policies

Communication Systems, Operations
SOURCE: Logothetis, 1992, p.83
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Crosby believes that the administration of the quality serum requires the following three

management actions:

1.

Determination - awareness that the management needs to take the lead in
the new economic age.

Education - for the managers, who should become the educators and
modern leaders.

Implementation - concentrating on the effort of creating guidance on the
never-ending road to quality improvement and involving everybody

(Crosby, 1984 & Logothetis, 1992).

3.3.3.2 Crosby's Four Absolutes for Quality Management:

Crosby's four absolutes are the core of his philosophy towards a simple and effective

TQM system that can be applied to any situation in which one finds oneself in business or

organisational life. The following are Crosby's four absolutes:

1.

The definition of quality is conformance to requirements, not
goodness

A product is considered a quality product only when it conforms to the
customer's requirements. These requirements should be made known to
the workforce who should be provided with the necessary tools to achieve
them.

The system of quality is prevention

Studying the process and performing an analysis to identify possible errors
is the secret of success because in such cases you could avoid errors.
Moreover, contingency plans can be drawn, so that if a problem
materialises, the damage is controlled and restricted to the minimum
possible.

The performance standard is zero defects

A feeling of determination coupled with a system of management which
provides the communication needed and tools to do things right first time,

on time and every time is important. Crosby admits that many managers
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misunderstood the concept of "zero defect" (ZD) and used it as a slogan.
Actually, Crosby didn't want the ZD concept to be seen as a motivation
programme, but to be seen as a management performance standard, to
indicate that there is no room for imperfection, complacency or the
attitude that "that's close enough".

The measurement of quality is the price of non-conformance

Quality has to be measured in financial terms in order to attract the
attention of senior management. If the cost of consequences involved in
doing things wrong (as a result of rejects, reworking, warranty costs etc.),
it could represent 20 - 40% of the total operating costs. This is the price of
non-conformance (PONC) i.e. not doing things right the first time. If a
rough calculation of the PONC is done initially, it could be so high that it
would surely prompt the top management to do something about quality

(Crosby, 1984; Logothetis, 1992; Flood, 1993; & Pike & Barnes, 1996).

3.3.3.3 Crosby's Fourteen Steps for Quality Improvement:

Crosby laid down fourteen steps to assist in the establishment of a quality ethic to be

embedded throughout the organisation. The first six steps are made by management,

stressing the important role-played by management in quality improvement, according to

Crosby's philosophy.

1.

Management Commitment

Senior management has to demonstrate a commitment to quality to
convince the workforce that management is not only serious about quality,
but also prepared to be involved in the process.

The Quality Improvement Team

Setting up a team to guide the process of quality improvement in crucial to
the process of quality improvement. Moreover, this team will require a

definite direction and leadership to enable it from achieving its required
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tasks like: changing attitudes and practices of those who run the company,
set up educational activities and co-ordinate and support the whole effort.

3. Measurement
A clear method of measurement helps avoid frustration and hassle. It also
helps facilitate precise communication. People associated with the activity
can decide upon the type of measurement. Upon deciding on the
measurement, a level of reference can be created, reasonable targets set,
progress monitored and accordingly comparisons can be made easily.

4. The Cost of Quality
The cost of quality is evaluated by providing an indication of where
corrective action will be profitable for a company. On the other hand,
Crosby admits that if the concept of the cost of quality is not handled
properly, it could actually cause more trouble rather than save money.

5. Quality Awareness
Quality awareness of employees is established by training supervisors and
communicating through booklets, films and posters. Awareness about
quality should be spread throughout the organisation and adapted to the
company's culture.

6. Corrective Action
Prevention of errors or identifying and eliminating causes of problems to
put right defects should be the main purpose of corrective action.
Corrective activities need to be based on analyses of past data so that
causes of problems are determined and taken care of permanently.

7. Zero Defects Planning
Zero defect (ZD) starts with commitment of the top management to the
concept. For the ZD concept to be properly embedded in the company
culture and taken seriously, it requires proper planning.

8. Employee Education
Supervisor and employee training is undertaken so that all managers

understand and can explain each step in the quality improvement
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10.

11.

12.

programme. Crosby summarises the education process in what he calls

"the six Cs":

¢ Comprehension (understanding of what is necessary, abandonment of
the old way of thinking and of outdated practices).

¢ Commitment (management-led dedication to cultural change).

¢ Competence (methodical and scientific implementation of the
improvement process).

¢ Communication (complete co-operation throughout the production
process, including suppliers and customers).

¢ Correction (elimination of all causes of problems and prevention of
new ones arising).

¢ Continuance (never-ending effort for improvement).

Zero Defects Day

A ZD day should be planned at least once annually to reward serious

efforts, act as a reminder of the importance of quality and demonstrate the

commitment towards the principle of ZD.

Goal Setting

Employee goal setting (i.e. zero defects when it comes to quality) should

take place usually on a 30, 60, 90 day basis.

Error Cause Removal

Team effort is required to remove the causes of errors permanently. This

requires an adequate means of communication to ensure sharing the

necessary information to help preventing the same problems arising in the

future.

Recognition

Recognition for those who meet goals or perform outstandingly is

established by (non-financial) award programmes. This can act as an

incentive to others and an example to imitate.
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13.  Quality Council
Regular meetings of Quality Councils composed of quality professionals
and team chairpersons are held to communicate and to determine action
necessary to improve the quality programme.

14. Do it All Over Again
Continued effort for quality improvement should become the culture of the
company. In other words, the process of learning, participating,
experimenting with new methods and improving should never end

(Crosby, 1984; Logothetis, 1992; & Flood, 1993).

Hunt (1993) presented the following table (Table 3.5) to illustrate Crosby's Quality
Management Maturity Grid. He adapted the table from Crosby's book "Quality is Free"
in 1979. The grid is divided into five stages of maturity while six management categories
serve as measurement categories. This leads to the identification of key issues

characterising a business context.
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Table 3.5: Crosby's Quality Management Maturity Grid
Measurement Stage I: Stage II: Stage III: Stage IV: Stage V:
Categories Uncertainty Awakening Enlightenment Wisdom Certainty
Management Fails to see qualityas a  Supports quality Learns about quality Participates personally Regards quality

Understanding and
Attitude

Quality Organisation
Status

Problem Handling

Cost of Quality as
Percentage of Sales
Quality Improvement
Actions

Summation of Company
Quality Posture

management tool.

Quality activities are
limited to the
manufacturing or
engineering department
and are largely appraisal
and sorting.

Problems are fought as
they occur and are
seldom fully resolved;
"fire fighting"
dominates.

Reported: unknown
Actual: 20%

No organised activities.

"We don’t know why
we have quality
problems."

management in theory
but is unwilling to
provide the necessary
money or time

A strong quality leader
has been appointed, but
quality activities remain
focused on appraisal
and sorting and are still
limited to
manufacturing and
engineering.

Teams are established to
attach major problems,
but the approach
remains short term.

Reported: 5%

Actual: 18%
Activities are
motivational and short
term.

"Must we always have
quality problems?"

management and
becomes supportive.

Quality department
reports to top
management, and its
leader is active in
company management.

Problems are resolved
in an orderly fashion,
and corrective action'is
aregular event.

Reported: 8%

Actual: 12%
Implements the 14-step
program with full
understanding.
"Because of
management
commitment and quality
improvement programs,
we are identifying and
resolving our quality
problems."

in quality activities

Quality manager is an
officer of the company.
Prevention activities
have become important.

Problems are identified
early in their
development.

Reported: 6.5%

Actual: 8%

Continues the 14-step
program and starts
Make Certain.

"We routinely prevent
defects from occurring.”

management as essential
to the company's
success.

Quality manager is on
the board of directors.
Prevention is the main
quality activity.

Except in the most
unusual cases, problems
are prevented.

Reported 2.5%

Actual: 2.5%

Quality improvement is
aregular and continuing
activity.

"We know why we don't
have quality problems."

SOURCE: Crosby, 1979, pp. 32-33; March, 1989 in Costin, 1994, pp.150-151; Hunt, 1993, pp. 62-63
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This section presented three of the main quality management gurus who had influence on
shaping the quality movement. It is obvious that Deming and Juran had a lot of
commonality in beliefs and techniques related to quality. They even shared the
disagreement with Crosby in relation to the zero defects standards as illustrated earlier.
Nevertheless, the three agree that the key for a successful quality management in any
organization depends on its leadership and its commitment to achieving quality.
Saunders (1995) also stresses that leadership is a key issue in achieving quality and that

commitment is required from all levels of the organisation.

Deming, Juran and Crosby stressed different issues that would help organizations to
detect their problems and furnished them with various tools to tackle those issues as a
means of solving their problems. All those tools revolved around the same notion of how

to obtain customer satisfaction through quality improvement.

3.3.3.4 Analysis of TQM Success
This section reports on some of the counter discussions/arguments in relation to the

limitations of the application of the TQM paradigm.

Filippini (1997) stated that although TQM has been regarded as a tool for improving
quality and improving market share and profit rates, the success rate has been low.
Ahire, Waller & Golhar (1995) gave an example of a Fortune 500 company survey
showing less than one-third of the respondents had accomplished any progress and about

two-thirds of the TQM programmes had ceased to operate.

Furthermore, Cuningham & Ho, (1996), Huff, Fornell & Anderson (1996) and
McCracken & Kayank (1996) maintain that although many studies were conducted to
investigate the impact of TQM on performance, more research is required to look at the

relationship between quality and productivity.
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Vardeman (2001) stated that it is possible for an organisation to lose perspective by
pushing too far the TMQ emphases or by applying some of its tools where it is not
appropriate; as a result creating harmful consequences. He gave an example of the
application of the TQM customer focus paradigm where it could be harmful by
embracing immoral positions in the educational system. He further illustrated that point
by mentioning that most adults want their children to go to a school that offers serious
content teaching and targets real academic achievement and development. On the other
hand, they do not want a popular school because it feels good to the students who are the
customers because it is like MTV [Music Television (a cable TV channel)]. Catherine
Daily (1996) has a similar but somewhat different view point which she expresses in an
article where she comments on a research conducted by Clayton M. Christensen and
Joseph L. Bower (1995) suggesting that listening to the customer may stifle technological
innovation and hinder long-term organizational success. Hence, managers should
sometimes ignore the advice of their customers who are interested in incremental product

improvements. According to that point of view, the customer is not always right.

Furthermore, Vardeman (2001) criticised the preoccupation and emphasis of TQM with
improvement of processes, analysis of processes and what he called “the almost cultish

guru-laden nature of the TOM scene.”

A study conducted by Lee & Skarke (1996) showed that some of the reasons behind
TQM falling on hard times are: a) high costs of overhead, b) too much bureaucracy, and
¢) cumbersome processes. Another study reported by McConnell (1992) stated that
managers shifted away from the standardized procedures which resulted in workers not
embracing TQM as part of the culture which is an essential issue to TQM philosophy.
Another article by Snell & Dean (1992) suggests that there is evidence that the system
failure could be attributed to mismanagement of people rather than to problems with

technical systems.
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Choi & Behling (1997) claim that results of surveys (conducted in the early 1990s in U.S.
and U.K.) of executives in the manufacturing and service firms implementing quality
programs revealed that TQM failed to reduce defects by 10 percent or more. On the other
hand, several articles in professional journals tended to give explanations behind such
failure by attributing it to the following reasons:

Overselling of TQM;

Managers were disappointed because their hopes were too high;

Unrealistic expectations;

Errors in design and implementation;

Providing inadequate training to employees;

Failing to appreciate the complexity of the changes involved; and

NS e

Failing to understand the organization’s mission, goals, and objectives.

Therefore, in order for companies to reach their competitive edge and be successful in the
long run, it has been suggested by Neal and Tromley (1995) that organizations’ quality
programs must involve more than superficial, isolated, behaviour changes i.e. the
paradigm shift should involve the company’s fundamental operations, beliefs, and values.
Nevertheless, TQM is not a panacea i.e. organizations need to wrestle with both the
concept and the practice at a general level and the specific level. This wrestling requires
considerations of the base from where the organization is starting. Some start with an
established base of quality ethics and practice whilst others have a minimal foundation to

build on.

3.4 The Relationship between TQM and the Quality Management

Standards and Awards:
TQM installation in most organisations involves paradigm shifts. A paradigm shift
means a huge change in the organization from their old systems to a more comprehensive
system committed to improving quality. The following are some of the examples of

paradigm shifts an organisation could encounter:
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e Using a system to measure and achieve customer satisfaction (Zhu & Scheuermann,
1999; Lenginck-Hall, 1996; & Hart, 1993).

e Installing methods for continuous improvement of all organisational processes on an
integrated basis (Anderson et al., 1994; Dean & Bowen, 1994; Deming, 1986; NIST,
1999; and Saraph, Benson, & Schroeder, 1989).

e Involving employees at all levels in achieving quality and empowering them to act to
ensure quality (Hanson, Porterfield, & Ames, 1995; & Lawler, 1994)).

e Moving toward team management.

e Changing traditional human resources systems to create an egalitarian culture.

e Taking enough care and time in installation of the change to get it right (Mahoney &

Thor, 1994).

After considering the kinds of changes or paradigm shifts, the organisation should
identify the management model that can be integrated and synthesized to create a highly
credible and effective management system. The following section illustrates some of the

most popular and well known quality management models that different organisations are

applying.

3.4.1 1ISO 9000 Series Standards:

The term ISO 9000 is often used to refer globally to a series of five international
standards for quality management. The ISO 9000 Series (Refer to Appendix 3) of quality
standards was created in 1987 by the International Standards Organisation. ISO is the
International Organisation for Standardisation founded in 1947 (Dale & Oakland, 1994).
Its headquarters is in Geneva, Switzerland. The companies with managerial systems that
meet those standards have their managerial systems registered to the standard. The focus
of the international standards is on basic organisation and policy in regard to quality.
Due to the fact that little concern is given about how the organisation chooses to manage
itself and its customer relations, ISO 9000 certification cannot be used to imply that a

company is best, elite or world-class (Mahoney & Thor, 1994).
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Another generic management system series of standards is the ISO 14000 series which is
primarily concerned with environmental management. The International Organisation for
Standards (ISO) (1999) defined the term "generic" by saying that the same standards can
be applied to any organisation, large or small, whatever its product or service, in any
sector of activity, and whether it is a business enterprise, a public administration, or a
government department. (Refer to Appendix 4 for further detail on the ISO 14000 Series
Standards.) Similarly, the British Standard 7750 introduces itself firstly as a specification
for the various stages of developing an Environmental Management System (EMS) and
secondly as guidance on implementation and assessment. Sayre (1996) in his book
"Inside ISO 14000" mentions that British Standard 7750 is compatible with BS 5750
which is the mother of ISO 9000. He further illustrates the idea by stating that both
standards take parallel approaches to achieving and demonstrating compliance with

specified requirements.

Before going into further details it is important to clarify what the term "standards"
means in the ISO context. Standardisation is an activity to improve efficiency by
bringing consistency to the product, services or processes. Moreover, it helps make
things operate in a certain way to prevent unexpected or dangerous surprises. The
activity consists of the process of formulating, issuing and implementing standards.
There are three basic tiers of standardisation: company, national and international. The
ideal is that the three co-exist together, but each tier should make the maximum use of
standards issued by the appropriate organisation in the next tier (Dale& Oakland, 1994; &
Morris, 1997).

The following table (Table 3.6) illustrates how extensive the scope and opportunities for

standardisation could be to the organisation.
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Table 3.6 The Use of Organisation Standards
Application Method Purpose Benefits
Management  Directives,  procedures, To communicate rules from Efficient and effective
control codes of practice management; Company and control, better industrial
product rationalisation relations
Environment  Codes of practice Health and safety standards Health and safety
that relate to the environment
Plant and Catalogue, specifications, Identity and control plant, its Process quality and
equipment standards, codes  of maintenance and use of reliability, environmental
practice spares protection, health and safety
Design Specify materials, Meet market requirements; Product quality and
components, processes, Maintain optimum design reliability,  environmental
codes of practice possibilities, product liability, protection, health and safety
manufacturing efficiency
Drawing Use of design and Information retrieval, design Better  product design,
office manufacturing standard, codes of practice, variety design control
classification and coding  control
Material Catalogue, identification  Stock control, quality  Availability of  parts,
control coding, handling, codes of assurance, health and safety reduced stock investment,
practice COSHH* controls
Purchasing Purchase and material Purchase specification Quality and availability of
specifications, coding supplier approval, quality components and materials at
control the right price
Manufacture Specifications, codes of Production control, Productivity, quality, health
practice, coding, health education, and training, and safety of employees
and safety quality control, testing
Packaging Codes of practice, coding  Protection in transit, cost- Customer satisfaction
effectiveness
Sales Codes of practice, Communication with Delivery, better customer
instruction manuals customer, quality assurance relationships
Accounting Catalogue, procedures Control of capital and Financial control
depreciation
All All Quality management To employees, customers

and company

* Control of substances hazardous to health (COSHH)

SOURCE: Adapted from PD 3542: 1991 The role of standards in company quality management. In Dale and Oakland, 1994

ISO 9000 provides guidelines, concepts and definitions for selecting and using ISO 9001
to ISO 9003. ISO 9001, 9002 and 9003 cover specific aspects of a quality assurance

program. ISO 9004 is also a document providing guidelines on creating and sustaining a

quality management system (Morris, 1997; & Lamprecht, 1992).

For companies to

compete internationally, its necessary to be registered under quality standards. There are

two phases of registration for the ISO 9000. The first phase involved choosing the
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appropriate Standard to the organisation, creating a quality system and installing the
system according to the relevant objectives sited in the quality manual. The second phase
entails a third-party certification that acknowledges the organisation's registered status
under ISO 9000. Registration is renewed periodically every two to three years depending

on the site visits of the certifying agency. (Mahoney & Thor, 1994).

ISO 9000 focus is on the ability to achieve standards negotiated in a sales contract
(Uzumeri, 1997), while the Deming Prize and Baldrige Award focus on continuous
improvement toward achievement of world-class quality levels (Mahoney & Thor, 1994).
The main limitation of international standards is that people and organizations can
comply with standards but not change their attitudes. Attitudinal change is an essential
part of a paradigm shift towards improving quality. It is not helpful when organizations
just focus on achieving a standard rather than the more demanding goal of improving

quality.

3.4.1.1 Kinds of Quality Systems Audits:
This section presents the three kinds of quality system audits available.
1. Internal Quality Audits

The internal quality audits are Quality System audits carried out by the
organisation on itself through its own auditors. Usually this auditing is
introduced in preparation for ISO 9000 certification as it is one of the
requirements of the Standard. After obtaining the certification, internal
auditing should continue on a planned basis. Evidence of such internal

auditing will be required on subsequent visits by the certification body.

2. Second Party Quality Audits
The second party quality audits are carried out by an organisation on
subcontractors to evaluate their ability to satisfy the needs of the

organisation. The organisation requires evidence that the subcontractor is
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able to satisfy the following aspects: adherence to a specification, product

or service assurance, delivery on time and at a competitive price.

3. Third Party Quality Audits
The third party quality audits are carried out by independent certification

bodies to determine the following:

a) Does an organisation have a Quality System in place?

b) Does the Quality System satisfy the requirements of the relevant
ISO 9000 Quality Standard?

c) Is the Quality System effective in achieving the organisation's
objectives?

If the organisation satisfies the above mentioned criteria, a certification

body will award it the relevant ISO 9000 certification (Green, 1997).

3.4.2 Deming Prize:
The Deming Prize was created by the Japanese Union of Scientists and Engineers (JUSE)
in 1951. They created it to honour W. Edwards Deming for his contribution to Japan's
post-World War II recovery and its adoption and standard use of quality principles. The
two broad categories of Deming Prize are the Individual Person and the Application
Prize. The Application Prize is further divided to the following four categories: Overall
Organisation, Overseas Company, Division, and Small Enterprise. Moreover, there is a
Quality Control for Factory Prize. The following is the procedure to attain the Deming
Prize:
e Coaching period by JUSE ranging from two to five years.
e A team of examiners are assigned to the applicant to interpret the
organisation's current business situation and the status of a series of checklist
items.

e The applicant is recognised as an organisation with a certain quality standard.
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Hence, the Deming Prize is not an annual contest. There is also no limit to the number of
winners in any year. The main emphasis of the Deming Prize is on rigid statistical
approaches and aggressive problem solving throughout the line operation of the
organisation. There is no mention of customer satisfaction (Mahoney & Thor, 1994; &

Burrill & Ledolter, 1999).

3.4.2.1 The Deming Checklist
Mahoney and Thor (1994) presented the following Deming Prize Checklist as the
conditions required for implementation of quality assurance in an organisation applying
for the prize.
1. Policies
How are policies determined and transmitted? What results have been
achieved?
2. Organisation and its management
How are scopes of responsibility and authority defined? How is
cooperation promoted and quality control managed?
3. Education and dissemination
How is quality control taught, and how is training delivered to employees?
To what extent are Quality Control and statistical techniques understood?
How are Quality Control circle activities utilised?
4. Collection, dissemination, and use of information on quality
How is information collected and disseminated at various locations inside
and outside the company? How well is it used? How quickly?
S. Analysis
Are critical problems grasped and analysed against, overall quality and the
production process? Are they interpreted appropriately, using the correct

statistical methods?
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10.

Standardisation

How are standards used, controlled and systematised? What is their role
in enhancement of company technology?

Control

Are quality procedures reviewed for maintenance and improvement? Are
responsibility and authority scrutinised, control charts and statistical
techniques checked?

Quality Assurance

Are all elements of the production operation that are essential for quality
and reliability examined, along with the quality assurance management
system?

Effects and results

Are products of good quality being sold? Has there been improvement in
quality, quantity and cost? Has the whole company been improved in
quality, profit, scientific way of thinking and will to work?

Future plans

Are strong and weak points in the present situation recognised? Is

promotion of quality control planned and likely to continue?

3.4.2.2 The Differences between the ISO 9000 Registration and the Deming Prize

This section sums up the differences between the ISO 9000 Registration and the Deming
Prize as stated by Mahoney and Thor (1994). The following table (Table 3.7) compares
ISO 9000 with the Deming Prize:
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Table 3.7 Differences between ISO 9000 Registration and the Deming Prize
ISO 9000 Registration Deming Prize

Purpose "Effectively document the Quality System "Award prizes to those companies
elements to be implemented or in place recognised as having applied Company
needed to ensure an ability to perform; Wide Quality Control based on Statistical
voluntary registration by an accredited third Quality Control." Emphasises "world-class"
party."” accomplishments.

Emphasis Validation of ability to perform according Statistical process control.
to contract.

Eligibility Companies, divisions, locations in countries Individuals, factories and companies -
signatory to the ISO protocol (includes global since 1984; only non-Japanese
U.S.A, Canada). winner has been Florida Power and Light.

Participants ~ Typically  organisations involved in Any number of companies that meet the
international trade that wish to be standard established by the Union of
acceptable as vendors, especially those Japanese Scientists and Engineers (JUSE).
wishing to trade with EC '92.

Evaluation ISO 9001/Q91" Definitions. ISO 9001-3; One page of guidelines (Particulars) - very
Criteria Q91-93: Standards at three levels of depth succinct, with some subjective interpretation
and breadth. ISO 9004/Q94: Guidelines. (JUSE personnel judgements).

Orientation Process (80 percent) at 9001 level; heavy on Process (60 percent) plus results (40
quality assurance initiatives; management percent); heavy on statistical process
and administration (20 percent). control.

Mechanics Select registration agency, pre-assessment Qualification based on review off/on-site by
choice of standard, submission of quality JUSE.

Master Manual, site assistance visit; on-site
assessment of three to five days.

Examiners Select staff of registration agency; ASQC Select panel senior members of JUSE.
maintains a list of recommended registrars;
some companies prefer to use an EC '92
source.

Cost Low to moderate dollars with sound quality High dollars and effort; consulting fees from
assurance  program in place; some JUSE are a major component (training has a
consulting on system may be useful. major impact in any case).

Time Frame  Registration takes six to twelve months Two to five years (preparation with JUSE;
depending on starting point and urgency. application when "ready").

Common Administration, procedures, controls, training.

emphases

SOURCE: Mahoney and Thor, 1994, pp.53-55

3.4.3 Malcolm Baldrige National Quality Award:

The Malcolm Baldrige National Quality Award was named after former United States

Secretary of Commerce Malcolm Baldrige. He pushed for a U.S. quality award as part of

a national strategy to increase U.S. quality. Accordingly, the Award was created by an

act of Congress in 1987 to stimulate quality awareness in the United States.

The

105

Siham El-Kafafi



Chapter 3: Quality Management Models and their Relevance for
Water Utilities’ Management in New Zealand

American Productivity and Quality Center (APQC) and the American Society for Quality
Control (ASQC) along with other quality professionals helped in the development of the
Award. The Award process is funded from a private foundation created by interested
companies and individuals and is administered by the ASQC. The judges and examiners
are mostly drawn from private sector companies. There can be a maximum of two
winners in any year, in the following categories:

e Manufacturing

e Services

e  Small business

Candidates are judged according to major criteria categories, sub-criteria, and specific
areas to address (Mahoney & Thor, 1994). The points assigned to each category of the
award add to a total of 1000 (Costin, 1994). Unlike the ISO 9000 Standards and the

Deming Prize, the Award places great emphasis on customer satisfaction.

In a report written by the Council on Competitiveness (July, 1995) it was mentioned that
the main purpose of the Baldrige Award is educational through encouragement of
competitive learning and creating an evolving body of knowledge nationwide. The main
criteria for the Award is based upon a seven part framework which in turn focuses on key
requirements for organisational excellence. The seven parts are:

1. Leadership
Information and analysis
Strategic Planning
Human Resource Development and Management
Process Management

Business Results

A o

Customer Focus and Satisfaction
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