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ABSTRACT

This thesis analyses the present status of the Cyprus
Manufacturing Industry (CMI) through identification,
analysis and evaluation of all quality parameters
related to the concept of Total Quality Management
(TQM) .

This analysis 1is accomplished through an extensive
National Quality Survey, reported through a specially
designed questionnaire, which targeted 60 manufacturing
industries. Data and information or quality growth in
the US, Japan and Europe are presented for comparison

with Cyprus.

The survey reveals that the Quality Standards of CMI
fall short of those of other competitor countries
with respect to the following:

* Quality policies, manuals, systems and certification;
* Suppliers assessment, communication;

* Behaviour, culture, Cypriot attitudes;

* Usage of Quality techniques/tools;

* Who are the customers and what are their requirements;
* Insufficient training;

* Almost negligible performance measurement;

It is shown that in Cyprus TQM can only be implemented
by a few large enterprises, which currently possess the
right structure, systems, culture and training. It is
suggested that the majority of these enterprises, having
first understood the concept of TQM, should proceed step
by step along the route of restructuring, in accordance
with the suggestions elaborated in the conclusions and

recommendations chapter of this thesis.
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CHAPTER ONE
- INTRODUCTION

1.1 AIMS AND OBJECTIVES

The main objectives are to evaluate the status of Total
Quality Management (TQM) and to make recommendations for
improving the performance of the Manufacturing Industry
in Cyprus.

The evaluation and recommendations are based on findings
identified through a survey designed to evaluate Cyprus

Quality status and levels.
1.2 THESIS HYPOTHESIS

This Thesis is based on the premise that Quaiity
Standards of the Cyprus Manufacturing Industry (CMI)
fall short of those of other competitor countries

(mostly European).

To address this deficiency, if the above hypothesis is
valid, it is proposed that CMI should invest in Quality
Systems at all levels, according to the requirements
identified through the survey, spanning from simple

quality techniques to TQM.
1.3 THESYIS STRUCTURE AND CONTENT

This investigation addresses only the CMI and excludes
the service sector. The manufacturing industry must
greatly improved before Cyprus Jjoins the European
Community (EC). The TQM concept, as discussed in this
evaluation research, will supply information on the
current status of Cyprus Quality Standards to all levels
of management in an organisation and to other
institutions (e.g., Industrial Training Authority (ITA),
Cyprus Productivity Centre (CPC)).



Improvements can be successful at the implementation
phase only after the needs and problems have been
identified and correctly evaluated at the diagnostic
phase. The thesis is dedicated to an identification and
evaluation of those needs. The purpose is to recommend
actions to be taken and to assist later any plans for
implementation of TQM, not only by the CMI but by any
nation or organisation that might share the same needs
and problems.

To identify the above, a Questionnaire covering the most
important aspects of TQM was designed and a survey was
conducted. (The methodology used to identify the needs,
evaluate the status and prove that the hypothesis could
easily be adopted by any other country or organisation
throughout the world.). The survey offers a variety of
experiences, techniques, approaches and solutions to any

reader who wants to follow the same path for research.

In Chapter 2 the TQM concept (its meaning, evaluation
and applicability) is introduced through a literature
search and discussion of related topics such as history,

quality Gurus, quality systems, tools, techniques, etc.

Chapter 3 details the research design and methodology
adopted and includes the formulation, steps, and
techniques which have been followed in the preparation
of the questionnaire. The design and formulation of the
questionnaire were very much assisted by the information
and findings of the industrial studies of CMI, which are
outlined in detail in Appendix 2. The questionnaire was
given out to 60 manufacturing enterprises (10% of the
total manufacturing population and 16% of total gross

financial output) over a period of nine months.

This is followed by illustrating the methodology which
was adopted to conduct the above-mentioned survey. A
research study of this kind has never before been

conducted in Cyprus and its survey results are unique to



the subject area. These results were mainly used for
the purpose of this thesis but were also presented to
industrialists to discuss an action plan for
improvements and to investigate a methodology which
could be adopted for the implementation of TQOM by the
CMI.

The 1last topic in Chapter 3 discusses computer
programming and customization for data analysis. The
program (SPSS) was customised in such a way to accept

and analyze the results and findings of the survey.

All answer codes, explanations and results are presented
in a numerical summarised form in Chapter 4, to assist
at a later stage the evaluation, findings and

recommendations.

Chapter 5 includes all the quantitative results,
findings and recommendations. This chapter addresses
the eight important aspects of TQM which have been
included in the survey. The chapter discussion is based
on the quantitative answers to the questionnaire. All
the discussions and answers by industrialists to quali-

tative questions are summarised briefly in Chapter 6.

Chapter 7 summarises and outlines the findings and the
recommendations of the survey, together with
conclusions. It also offers recommendations for further
work and outlines the parameters that should be

considered if implementation is decided upon.

TOM is important for small countries 1like Cyprus with
limited resources, technology, shortage of workers, etc.
There is a need to upgrade manufacturing sectors through
productivity and quality in order to become and remain
competitive. This can be achieved with  better
utilization of the existing resources and by adopting a
new philosophy after the needs and problems have been

identified and evaluated.



CHAPTER TWO

INTERNATIONAL QUALITY
GROWTH AND TQM: ITS MEANING,
EVALUATION AND WORLDWIDE APPLICABILITY

2.1 INTRODUCTION

Interest in quality is growing worldwide. Customers and
users are becoming more and more demanding. They are no
longer willing to accept inferior quality. Citizens are
also insisting that the public sector improve the

quality of its services.

A recent survey of the BAmerican Society for Quality
Control (ASQC) conducted in the United States of
America, Japan and Germany (among others), identified
quality as consumer’s top or second priority after
price [Ryan J. 1991]. Therefore this chapter is
dedicated to an investigation of its meaning,

evaluation, and worldwide applicability.

"Total Quality Management" (TQM) is a generic term for
the modern approach to quality. Several attempts to
define TQOM have led to many interesting discussions.

Some definitions of TQM are given below:

"TOM is a cooperative form of doing business that relies
on the talents and capabilities of both labour and

management to continually improve quality and
productivity using teams" [Jablonski J. & Hartman P.
1990]. "TOM is continually satisfying customers’

requirements at lower cost, achieving total quality by
harnessing everyone'’s commitment (customers, suppliers)

in the organisation™ [Smith S. 1990].

Total quality is one of many "cultures" (attitudes,
management style, leadership, way of thinking) which may

be exhibited by a business enterprise. A culture



determines the way in which staff successfully carry out
their work. Many company cultures have arisen over
years speaking about change. Changes for the worse can
be achieved overnight; changes for the better can take
years [Millan R.M. 1990].

Total quality is the company culture that allows quality
goods and services to be provided at the 1lowest cost.
TQM’s objective is to achieve Total Quality by
harnessing everyone’s commitment.

2.2 BRIEF HISTORY AND DEVELOPMENT OF QUALITY

Before mass production, the craftsman was responsible
for the manufacture of a product and at the same time
controlled the quality of his work. That period was
known as "Operator Quality Control" [Feigenbaum A. V.
1983]. That was followed by the "Foreman Quality
Control" period where a supervisor was assigned to
oversee the quality of the operators. The first
full-time inspectors were employed during World War 1I.
The 1920-30s saw the creation the "Inspection Quality
Control".

"Statistical Quality Control" (SQC), the fourth stage
was widely used during World War II.

Statistical Process Control (SPC) was first introduced
by Deming in Japan in the early 1950s as an integral

part of management control.

During the 1950s the concept of Total Quality Control
(TQC) was introduced in western countries by Feigenbaum.
He saw TQC as a management tool that would improve
product design and quality and also reduce operating

costs and losses.

Kauru Ishikawa was one of the first to introduce TQC in
Japan during the period 1950-60. He defines TQC as "A



company-wide management tool that makes high quality
goods and services, for the most important competitive
edge now and in the future" [Ishikawa K. 1985].
Feigenbaum adds another element to this definition "....
which allow for full customer satisfaction" [Feigenbaum
A.V. 1983].

L.R. Chase in an article in the booklet "Winning with
Quality" [1989], illustrates very thoroughly the
differences between western and Japanese organisations:
"Japanese businesses have spent over 30 years pursuing
quality. Japanese companies in the 1950s and 1960s
created total quality organisations. After ‘perfecting’
customer-driven management methods in the domestic
market, they entered global trade with devastating
effects. Within a  decade Japanese manufacturers
dominated US markets in motorcycles, cars, washers,
cameras, pianos, robots and photocopiers. Now Japan has
more than'a 50% share of world trade in over 30 separate

product fields.

US industry spent most of the 1970s in  turmoil.
Originally, compénies did not understand the problem.
They started ‘crash’ product development programmes.
Massive cost reduction followed. Work forces were
slashed by up to 50%, plants closed, and
capital-intensive, factory automation projects were
initiated. They attempted to graft Japanese
manufacturing ‘secrets’. At the same time Japanese
competitors continued to expand by producing
inexpensive, reliable products which the American public

wanted".

Developing countries, especially in the Far East,
attempted to duplicate Japanese economic success by
stressing quality. Companies in Taiwan, Singapore, Hong
Kong and South Korea were particularly quick to adopt
quality manufacturing practices. This is clearly shown
by the total quality time line illustrated in Figure 2.1



[Smith S. 1990].

European companies have been slow to learn the quality
message. Automotive manufacturers began implementing
guality programmes in the late 1970s. Since then, the
quality revolution has spread to their suppliers. More
recently this has been adopted by other sectors of the
manufacturing and service industries. "The recent
formation of the European Foundation for Quality
Management 1is now sending a clear signal to the US and
Japan. Europe is determined to gain global markets by
manufacturing and selling only quality products" [Chase
L.R 1989].

1960

1970
Japan—-
total quality
1980
1983
1985 USA
Poclfic Bosin
Hong Kong,

S.Korea, Talwan
Europe

1990

Developing couniries
Egypt. Mexico, Brazli,
China

Figure 2.1 Total Quality time line

illustrating year of adoption

There are many differences between Quality Control (QC)
activities in Japan and those in the US and Western
Europe. They were developed within a framework of
different societies and cultures. Ishikawa elaborates
these differences in his book, "What Is TQC" [Ishikawa
K. 1985].

Quality control regulated +the quality of the product.
But what about the product’s durability and integrity?
The discipline covering these aspects 1is product
assurance. Product quality assurance is concerned with

quality, performance, aesthetics, reliability, safety,



economy, integrity, etc. [Carrubba R.E. & Gordon D.R.
1988].

TQOM represents a fundamental shift from previous systems
(QC, TQC). The systematic analysis, preplanning and
blue-printing of operations remain essential, but the
focus switches from a process driven by external
controls through procedure-compliance and advancement,
to a process of habitual improvement, where control is
embedded within and is driven by the culture of the

organisation.

"In TQM a customer orientation is achieved through
continuous quality improvement® [Foster M. 1990}. D.M.
Lascelles and B.D. Dale [1991] in the article "Levelling
out the future" they identify six different levels of
Total Quality Improvement (TQI) adoption. They invite
managers to consider the six 1levels and place their

organisation at one of these levels.

Continuous improvement and change are not enough. They
do not guarantee the complete transformation of a non-
quality company to a systematic and consistent quality
company . There should be a metamorphosis. Gibbs, who
has devoted his "Quality Newsletter" to TQM training,
arques in his cover letter that the new word which
should be used is "morphing". "Tom Peters could speak
about a passion for morphing also. TQOM could be Total
Quality Morphing" [Gibbs K. 1992].

As mentioned earlier TQM is a concept with different
approaches, views and implementation procedures. This
is also stressed by an International Quality Stﬁdy,
conducted in the four leading countries, the US, Japan,
Germany and Canada where each country has adopted its
own approaches to quality management [Bemowski K.
1991]. They have their own views on what customers are
looking for, with respect to product and service quality
[Ryan J. 1991].






* The scale

* The philosophy
* The standard

* The control

* The theme

Right first time

*e

.

Cost of quality

A total Quality Management organisation is one

totally committed to quality, which:

Prevention not detection

Continuous improvement

FOCUSES ON: -Continuous process improvement

-Everything as a process

results

Everyone is responsible for quality

that is

as well as the

-The use of scientific methods/techniques

-Perfection as the goal

-Customers

-Prevention versus inspection

-Mobilize expertise of work force

~-Fact-based decision making

-Feedback
-Right first time

THROUGH : -~Universal participation - everyone

~Everywhere

~Individual and teams

RESULTING IN-Customer satisfaction
-Exceeding expectations
~Image
~Productivity
-Cost reduction
-Certainty of operation
~Morale
~Teamwork, unity
-Improved management

-Satisfied customers

FOR: Internal and external customers

[Jablonski R.J. & Hartman
Eng. 1988, Price F. 1984]
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Any company in any sector can follow this path and share
their success, provided its management considers quality
and meeting customer requirements as major issues. TQM
is a never-ending route leading to the creation of a
Quality company. The first steps are the hardest.
Deciding where and how to begin are so difficult that
many have failed to apply TQM. This stagnation is so
common that it has been given the name "Total Quality
Paralysis". The process for applying TQM in practice
consists of four phases, summarised below [Smith 8.
19907]: '

I Diagnosis and preparation
IT Management focus and commitment
IIT Planned improvement

IV Review, reinforce and re-start

There are three factors that dictate how a TQOM
organisation functions and how that organisation is
perceived. These have been described variously as
Culture, Structure, Systems [Lucas Eng. 1988], or
People, Policy & Strateqgy, Resources [EFQM 1992] or
People, Systems, Tools. The EFQM European model 1is
similar to the one followed in the UK. The model which
will be adopted in this thesis is shown below in Figure

2.3, conforming to the UK model.

TOTAL
QUALITY
MANAGEMENT
& . )
N 4
g Q W
0 0 =
Q ) =
g g ?)
L}
TAGUCHI
AR IS0 9000
CULTURE PARETO
PHILOSOPHY FMEA FORD @101
ATTITUTES QFD STRATEGCY
EDUCATION DPA QUA.POLICY
LEADERSHIP ete Qf!A-MNUAL
etic

Figure 2.3 The TQM model adopfed
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Success comes from the right balance between these

factors, which should be supported as outlined below.

PEOPLE/CULTURE: The combination of company values and
management style, and employee attitudes and reactions
to these values supported by training and education,

motivation and leadership -~ not management.

SYSTEMS: Format procedures related to organisation,
policy, strategy, communication, implementation, review
and improvement. Above all, the essence of the system is
to say what you do, do what you say, and be able to

prove it.

TOOLS/TECHNIQUES FOR QUALITY IMPROVEMENT: All the
scientific methods and tools that support the
decision-making through facts and data. These quality
assurance techniques (e.g., statistical process control
(SPC), Taguchi methods, QCs, etc.) tend to be used
mainly by technical experts but also by shop floor
operators when they have been trained [Lucas 1988, Hundy
B. 1991}.

2.4. PEOPLE/CULTURE - QUALITY GURUS

More than anything else, what distinguishes a total
quality company from an ordinary one is the way its
staff think and act, i.e., the value that employees
place on quality of performance in every activity and
what they do to improve the quality of their work and
product to satisfy the customer’s requirements. A
company only lives because it has customers. A quality
company lives for its customers. Culture is the set of
attitudes that people at work share with each other
[Lucas Eng. 1988].

A recent survey by Develin & Partners found that the two
greatest difficulties in introducing TQM were [Seddon J.
& Jackson S. 1991].



a) achieving cultural change and,

b) changing management behaviour.

Every aspect of the organisation influences culture:
[Seddon J. & Jackson S. 1991, Lucas Eng. 1988]

- The company’s mission

- The company’s technology

- Organisation structure

- Organisation systems

- Management values or philosophy and management style
- Training programmes

- Strategic goals

- Leadership

Changes in culture will only result from making a
coherent set of changes in all aspects of the
organisation. Therefore, structures and systems must be

designed to reflect the company’s mission and values.

Most quality management theories can be traced back to
the ideas and philosophies of a group of distinguished
men, often referred to as "Gurus", because they form a
cornerstone of quality management theory and culture.
The overall major messages and philosophies of the Gurus

are consistent, varying in details.

Dr W.A. Shewhart, F.W. Taylor, Dr W.F. Deming, Dr T.M.
Juran, K.Ishikawa, P. Crosby, A.V.Feigenbaum, T.Peters,
Dr G. Taguchi, M. Imai, T.Ohno, S. Shingo, C. Moller, T.
Peters are considered the most important persons in the
field of quality, in the last 100 years [DTI 1991].

A brief review of the philosophies of five of the
leading quality "Gurus" together with the views of T.
Peters are presented below and summarised in a
comparison table (Table 2.1) page 18 [DTI 1991, Timmers
G.J. & Wiele T. 1991, Angeli I. & Smith J.A 1992].



2.4.1 Crosby

Philip B. Crosby is one of the quality gurus, who has
developed his own distinctive approach to Total Quality.
A former corporate vice-president and director of
quality at the ITT corporation, he established a Quality
College in Florida, USA in 1979, to spread his
philosophy.

Crosby uses a disciplined and highly structured approach
which is not solely product-oriented, but is based
entirely on "prevention" and readily applicable to any

enterprise.

With his four "absolutes" of quality management, Crosby
provides a well-defined road map for attaining a new
management quality commitment and culture programme. A
well structured approach, which demonstrates how the
culture can be changed and a process improved, is
provided through the l4-step Quality Improvement
Process [Crosby P. on Quality video 1979].

Because of his focus on changing the management culture,

Crosby'’s approach is clearly a top-down process.

The approach and main doctrines of Crosby as well as
the other five gurus in the field of quality management

are summarised in a comparison table (Table 2.1).

Dr William Edwards Deming is an American statistician
and business consultant. He worked at Western Electrics
and in March 1950 went to Japan. Deming spent 30 vyears
contributing to and leading the Japanese economy out of
the devastation of war to become the dominant industrial
power of +the 1980s. He was, and still is, a national
hero in Japan. The most prestigious National Quality

Award, "The Deming Prize", carries his name. Now, in
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spite of his age, he is still delivering seminars all
over the world.

Deming’s philosophy is as much about management style
and leadership as about the practice of quality itself.
Through his 14 points of management obligations and
management commitment he removed the major roadblocks to
quality improvement, started the renaissance in quality
attitude and promoted a participative management style
[Walton M. 1989].

In her book, "Deming Management method", M. Walton
[1989] reviews Deming’s seven deadly diseases and
obstacles, many of which are so serious as to be fatal
to an organisation unless corrected. Deming is as much
a part of Total Quality Management today as he was 30
years ago. His teaching is as vital as ever [Deming
W.E. 1982, Deming Video].

2.4.3 Feigenbaum

Feigenbaum is a strong advocate of the "Total Quality
System"” approach. He argues that because any single
activity can create a quality problem, there is a need
for integrated and continuous control of all activities.
The Total OQuality system should offer customers the
quality they seek [Truscott T.B. & Turner T.B. 1986].

He also states two organising principles for quality:
"Quality is everybody’s job" and "Everybody’s job tends

to become nobody’s job".

Feigenbaum argues that, from the organisation’s point of
view, for quality programmes to be maintained they must
comprise a systematic group of quality disciplines which
are continuously coupled with buyer/ customer needs.
The need for integrated high level control is of
primary, rather than secondary importance [Feigenbaum
A.V. 1986].



2.4.4 Ishikawa

Kaoru Ishikawa is a Japanese chemist who graduated from
Tokyo University in 1939. He studied statistical
methods in 1948. His work contributed to the recovery of

Japan’s economy.

Ishikawa has 1long been considered one of the world’s
foremost authorities on quality control. His practical
methods have helped literally thousands of companies -
including IBM and Ford - to turn out higher quality

products at much lower costs.

The main issues of his methodology include involvement
of all employees in all stages of decision making, use
of quality circles for problem solving and extensive use
of statistics and Quality Control at all stages
[Ishikawa K. 1976}.

In his book, "What Is TQC, The Japanese Way" [Ishikawa
K. 1985,]1 he states 14 points of difference between
Japanese experience and western experience. Although
the Japanese adopted ISO 9000 in 1992, they used their
own QC method to achieve their present status. These
points, as stressed and explained by Ishikawa, show how
the Japanese management style has proven more effective
and successful compared to their western counterparts
[Ishikawa K. 1985].

2.4.5 Juran

Dr. Juran is one of the most well-known gurus in the
quality scene, worldwide. He first visited Japan in
1954 and delivered seminars to top managers explaining the

role they had to play in promoting QC activities.

He emphasised that QC should be conducted as an integral
part of management control [DTI 1991]. He reiterated
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that QC is a tool for management, which ensures the
establishment of Total Quality Control.

He breaks quality tasks into two distinct categories:
breakthrough, and control. He also divides the
problem-solving effort into two journeys: a journey from
symptom to cause and a journey from cause to remedy.
The first is the more difficult [Quality Magazine 1986,
Truscott T.B. & Turner T.B 1986].

One of the latest theories for management of quality is
"The Juran Trilogy". These three managerial processes
or schemes are Quality Planning, Quality Control and
Quality Improvement [Juran J.M. 1988].

Similar to the other gurus, Juran emphasises the
importance of QC in setting goals for improvement,
providing training, and monitoring and recording the

progress in achieving those goals [Juran video 1989].

Dr Juran suggested nine steps/stages as a road map for
Quality Planning [Juran J.M. 1988].

2.4.6 Tom Peters

Tom Peters is best known for his emphasis on customer
orientation. He is the writer of the international
best-seller, "In Search of Excellence", published in
1982, followed by, "A Passion for Excellence", published
in 1986. He explores the art and science of management
through discussion of leading companies with records of

long-term profitability and continuing innovation.

Superior customer or <client service, constant
innovation, and full use of the abilities of every
company employee, combined with leadership, are the
three secrets of long-term excellence [Peters T. &
Haterman H.R. 1982, Peters T. & Austin N. 1986].

Peters argues that the heart and soul of the whole
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CROSBY

* Zero defects

* Cost of quality

Def: conformance to * Hidden factors
requirements * Slogans
* Management culture
* Process model
DEMING * Process orientation

Def: has no meaning except
the definition

that you give it

* Use of statistics
* Drive out fear
* Reduction of variation

* All one team

FEIGENBAUM

Def: is everybody’s job

* Total quality system
* Design quality in
* Customer orientation

* Quality programs

ISHIKAWA

Def: conformance to

customers requirements

* Use of statistics
* Quality circles
* Involvement of employees

* Quality control

JURAN

Def: fitness for purpose

* Management involvement
* Quality planning
* Quality control

* Quality improvement

PETERS

Def: is about care, people,
passion, pride,
consistency, eyeball
customer

Def: Definition of Quality

* Quality has always paid

* Learn to love change

* Managing by wandering
about

* Leadership

* Training and retraining

Table 2.1 :
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concept of leadership is "Managing by Wandering About"
(MBWA). He also stresses that "Quality Has Always Paid"
and "We Must Learn To Love Change” [Peters T. video
1990]. Like the other gurus Peters has his own 10 points
of quality, similar to the others but with more emphasis

on management and training [DTI 1991].
2.5 SYSTEMS

A supplying organisation wants to install and maintain a
quality system that will strengthen its own
competitiveness and achieve the required product quality

in a cost-effective way.

In addition, in the contractual situation, the purchaser
is interested in those elements of the supplier’s
quality system which affect the supplier’s ability to
produce consistently the product or service to its
requirements, and the associated skills [BS 5750 Part O
1987] |

2.5.1 ISO 9000 Quality Systems Series

"The International Standards Organisation (ISO) Quality
Assurance series is a harmonizing standard with a
comprehensive systematic framework for consistent
application. It is not a product specification standard
but a management system standard, which demonstrates how
quality is applied and shows that it can be done
consistently every time" [BSI video 1992]. According to
that standard, quality equals fitness for purpose and
meeting the agreed specifications. 1Its purpose is to
ensure that the product or service is under the control

of a system that will ensure customer satisfaction.

ISO 9000/EN 29000/BS5750 dictates how an organization
can establish, document and maintain an effective system
that will demonstrate to potential customers that there

is a commitment to quality and an ability to supply
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their quality needs. The guiding principle is
"Right-First-Time"”, and everyone has a role to play in
this systemn.

The quality management system originated during World
War Two, when ammunition suppliers realized that it was
very difficult to test all products. As a result, they
found a system to supply quality products.

BS 5750 was the first Quality Assurance System for
Quality Management developed from NATO-AQAP (1968), Def.
St. 05-2 (1972), BS489; (1972), and BS5179 (1979).

It was first published in 1979 and in 1989 was
integrated with ISO 9000. ISO 9000 was first published
in 1987.

ISO 9000 and 9004 are advisory in nature, whereas ISO
9001-9003 constitute a three-level series of Quality
assurance standards: Quality Systems for Design,
Development, Production, 1Installation and Servicing
(9001), Production and Installation (9002), Final
Inspection and Test (9003). The series are accompanied
by ISO 8402 “Quality Vocabulary" and BSI 6443 (1981),
"Quality Costs" [Angeli I. 1992 (A)].

The importance of these quality standards is stressed
everywhere by leading organisations and institutions:
"It is a necessity you cannot live without, especially
those seeking to trade with Europe" [Mulder J.R. 1991,
Sawin D.S. & Hutchens S. 1991, BSI Q.A]. Among the 91
countries belonging to ISO, 42 countries reply in a
survey that either they use TISO 9000 or have an
identical and fully equivalent national standard [ISO/
CASCO Report May 1991]. Sixteen thousand British
companies received an accreditation certificate in 1990,
180 companies in Switzerland in 1991, as well as some

other EC countries.
According to George Lofgren [1991], the Japanese were
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expected to adopt the ISO 9000 series as Japanese
national standards by Autumn 1991. (According to a
recent ISO/CASCO report Japan has adopted ISO 9000 as
from January 1993.). In the US the majority of
certification bodies have already adopted and used
quality systems standards compatible with EC processes
[Subhash C.P. 1991].

The certification process required by the EC involves
on-site assessment and subsequent registration. The
average time for certification can vary from 12-24

months.

Every six months there is a Quality Audit to verify that
the standard is implemented correctly.

In general the role of the audit function is to act as
an extension of management by monitoring
performance, identifying anomalous performance,
reporting their findings and verifying the effectiveness

of corrective actions [Arter R.D. 1989].

2.6 A _COMPARISON OF THE SYSTEM, THE PHILOSOPHIES OF THE
GURUS AND THE TOOLS

By combining the three major components of TQM
(elaborated previously) in a matrix form and wusing a
powerful +tool (Quality Function Deployment (QFD)), we
can share some important and useful conclusions [Angeli
I. & Smith J.A. 1992].

To accomplish the above-mentioned task an exercise was
conducted that compared the requirements of the
International Quality Assurance Management System
Standard ISO 9001 (SYSTEMS; see Figure 2.3) with the
philosophies of @ five of the leading quality gurus,
namely: Crosby, Deming, Feigenbaum, Ishikawa and Juran
(PEOPLE) . This was achieved by constructing a QFD

matrix (TOOL) see Figure 2.4. The correlation between
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the respective philosophies of the gurus is presented
and analysed in the matrix representing the "roof" of
the “house of gquality". The entire procedure and
exercise is detailed in Appendix 1.A. A short summary

of the conclusions is given below:

A) ISO 9001 requirements in comparison with gurus’s
points

From Fiqure 2.4, it can be seen that:-

* Not one of the five qurus covers all Iso
requirements.

* All the guru’s points are not covered by the
standard. ' '

* Crosby’s and Deming’s points are more related to
ISO than those of the other gurus.

* The most important ISO requirement stressed by the
gurus leading to success of a quality business are
as follows, in rank order:

a) Management responsibility 259

b) Training 88
c) Process control 65
d) Statistical techniques 52
e) Quality system 37
f) Internal quality auding 33

B) Comparison of the Gurus Points

* The Guru’s points consist of 119 similarities

* Crosby and Deming have the greatest number of
similarities with the rest of the gurus.

* They all stress management responsibility and

commitment.

2.7 TOOLS/TECHNIQUES FOR QUALITY ITMPROVEMENT

2.7.1 Introduction

In a TQM environment most staff and employees should be
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ready to become actively involved in a task force for
quality improvement,  working in teams and using
communication skills. It is at this stage that the
appropriate training tools and techniques offered by
professionals may be called for. This is where the
philosophies of the so-called "Gurus" find their place:
"Institute modern methods of training on +the job"
(Deming’s 6th point) or "Employee Education" (Crosby’s
8th point).

Quality improvement tools, when accompanied by proper
training, and implemented using self-directed work
teams, enable companies to attain dramatic increases in
productivity and product quality. They help people in a
particular section or even from diverse areas in the
company to work together more efficiently. This enables
the company to compete more effectively with foreign and

domestic rivals.

2.7.2 The Tools/Techniques
Some of the most important tools/techniques and skills

for quality improvements are now explained briefly.

1. 7 Basic Tools

The seven basic tools are summarised below [Walton M.
1989, Ishikawa K. 1976], and are outlined in Figure 2.5,
page 26.

A. Cause and Effect Diagrams

Also known as the "fishbone" diagram because of its
shape, or the Ishikawa diagram, named after its
originator. It represents the relationship between an

"effect" and the possible "causes" influencing it.

B. Flow Charts

These are pictorial representations of a team working
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towards improving a process, which show all the steps of

that process.
C. Pareto Charts

These are among the most commonly used graphic
techniques. These are sorted vertical bar graphs which
help to determine priorities for action and to
distinquish between the important few and unimportant
many. |

D. Run Charts

These are perhaps the simplest of the statistical tools.
They display observation points over a specific time
period.

E. Histograms

These are used to display the frequency of an event and

to present the distribution of data values.

F. Scatter Diagrams

These are diagrams used to study the possible

relationship between two variables.
G. Control Charts

These are charts that control and analyse a process.
They are time-ordered charts with statistically
determined upper and lower control limits on either side
of the process average (e.g., X, R, moving charts and

attribute charts p, np, u, c).

2. Quality Function Deployment (QFD)

QFD was developed in Japan by Toyota in the late 1970s.

Since then its use has grown  very rapidly;
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simultaneously it has realised a competitive advantage
in quality cost and timing [ASI 1989].

"QFD is the most powerful approach to product/process
design and strategic running of a business which employs
a collection of tools to highlight where engineering
effort should be expended and, Jjust as importantly,
where not to invest time and money. In many respects it
has parallels with FMEA (i.e identify elements-sources
of problem, relative severity of problem, add up points,
score and focus on priorities) in its ability to help
determine where quality technology and engineering
effort (e.g., Tagﬁchi methods) should be applied” [Lucas
Eng. 1988].

QFD 1is also known by the terms, Customer Driven
Engineering and Matrix Product Planning [ASI 1989]. The
whole concept is based on a sequence of operations to
translate the voice of the customer into the final
product (or service), with a basic tool, the house of
the QFD.

3. Failure Mode and Effects Analysis (FMEA)

The definition of FMEA is "the study of the potential
failures that might occur in any part or a system, to
determine the probable effect and results which are

ranked in order of seriousness" [BS 4778 1987].

FMEA was first developed over 60 years ago and was
adopted by the Aerospace industry during the 1960s. The
technique can be applied to both the design and to the
manufacture of components, processes and for systems

improvements [Lucas Eng. 1988].

4. Statistical Process Control (SPC)

Statistical Process Control has been available for many

years, and has been adopted by most large manufacturing
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companies. However, it also has a major role to play in

service companies.

"SPC 1is a method which gives confidence that components
produced are within tolerance, without having to measure
every component. It is also associated with machine
capability and with the theme of controlling the
process, NOT the product, and is a form of feed-forward
control" [Lucas Eng. 1988].

Some charts of SPC are average and range control charts,
for variables, charts for attribute data, charts
p,np,c,u. Charts detailing moving average, moving range
and short-run SPC have been recently developed.

5. Taquchi Methods

Taquchi Methods are an off-line quality engineering
approach, which complement on-line quality control
systems such as SPC. It follows application of FMEA
procedures and 1is wused when a particular process
element requires an in-depth attack using experimental
methods [Millan R.M. 1990].

A Taquchi experiment minimizes the number of experiments
required for each variable when searching for the
OPTIMUM combination [Lucas Eng. 1988].

The Taquchi methods not only contribute to the design of
experiments but also to the interpretation of Loss and
tolerance design. "The quality of a product is the
(minimum) Loss imparted by the product to the society

from the time the product is shipped" [Taquchi G. 1986].
6. Poka Yoke

This practice is widely used in Japan where the word
"poka yoke" means fool-proofing. It involves designing

parts with marks, signs, slots, sockets, key ways, so
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that they can be correctly assembled with limited
knowledge. It might prevent incorrect assembly of

components and eliminate defective products [Lucas Eng.
1988].

7. Just In Time (JIT)

Just in Time, which is not strictly a quality tool, is
an operating philosophy/technique which has as its basic
objective the elimination of waste. This is a continuing

and perpetual focus.

"This methodology allows an organization to improve
competitiveness in business via improved product
quality, reliability of delivery, and reduced product
costs. All of these can be achieved with positive cash
flow due to the release of capital allowed by the

reduction in stock levels" [Lucas Eng. 1988].

8. The Kanban System

"Kanban" literally translated, means visible record and

is generally taken to mean a card.

Toyota‘’s Kanban system (one of many) uses a card to
signal the need to deliver more parts and another card
to signal the need to produce more parts. "The key
feature, is that in Japan, the cards act as a system to
pull work through, in contrast to western systems,
including Materials Requirement Planning (MRP), which

push work through"” [Lucas Eng. 1988].

9. Departmental Purpose Analysis (DPA)

Departmental Purpose Analysis (DPA) is a tool which

assists departments to :

A) Align their objectives with the overall company

mission
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B) Clarify customer and supplier relationships

C) Establish measures of performance [Lucas Eng. 1988].

Departmental quality can be defined as how well a
department as a whole meets its own and the outside
world’s bottom line and "beyond bottom line" demands and
expectations [Moller C. et al. 1988].

10. Quality Circles (QCs)

Quality circles are small teams which are  formed
voluntarily by people employed in similar jobs. They
have regular 30-45 minute long meetings to identify and

solve work-related problems (usually quality) [Ishikawa
19761.

11. Zero Defects (ZD)

The doctrine of Zero Defect, which is not a quality
tool but a well-structured approach, was first developed

by Philip Crosby 20 years ago.

The idea is to achieve a Zero Defect rate. Any company
which 1is prepared to accept a 5% or even 1% rate of
defects in its products will not succeed in today’'s
marketplace. The only acceptable level of defects is
zero [Crosby P. 1979, Skapinker M. 1986].

12. Skills Levelling

"Skills Levelling is an approach to servicing a Total
Quality Organisation (TQO) with simpler employment
arrangements. They are organised 1in relation to
changing tasks and not fixed jobs, are resourced by
people able to express the full range of their personal
skills in relation to tasks, and have a fair reward
structure in which the dominant factors are the level of

personal skills and performance" [Lucas Eng. 1988].
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13. Management By Wandering About (MBWA)

This is a technique used by managers for communication
with internal customers, external customers and
supplierssTom Peters suggests that 75% of managers’ time
should be spent on wandering-walking around to express
their interest in people and to "naive" listening.
Through this leadership and constant innovation managers
should 1listen and protect the views and ideas of their
employees, teach them through questions and take care of
their people, ideas, views, etc. [Peters T. & Austin N.
1986].

2.7.3. Quality Tools Summary in a Matrix Form

Figure 2.6 summarizes the quality tools and concepts
mentioned previously and their range or application in
a typical manufacturing company. Many of these can be
equally well applied to the service industry [Hundy B.
1991, Angeli I. 1992 (B)].

Each matrix, representing a particular tool/technique
consists of two elements: The USER (vertical axis) and
the AREA/SECTION (horizontal axis).

The user axis is divided into four levels of people:
Director, Managers, Technical and Operatives. The area
axis is split into three sections of a company: Sales &

Marketing, Development & Design and Manufacture.

By drawing vertical and horizontal lines, starting from
a particular point in the boxes of a matrix, the reader
can identify in which area a particular tool is
applicable and by whom. Strong or weak relationships
between the user and the area are specified by the
symbols used (donut = strong, circle = weak). With this
methodology the answers to the following three questions
are demonstrated at the same time: Which tool? In what

area? and By whom?
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CHAPTER THREE
RESEARCH DESIGN AND METHODOLOGY

3.1 MANUFACTURING INDUSTRIES SURVEY - QUESTIONNAIRE

3.1.1 Introduction

A survey was determined to be the best method to
identify and evaluate the current problems and needs of
CMI. In this chapter the steps and methodology which
have been adopted to carry out the survey will be
explained. Included also are the design and contents of
the questionnaire which was used for the industrial

survey.

3.1.2 OQuestionnaire Formulation

According to various authors and references [Camp C.R
1989, Haque N.P. 1984, Levey C.D. 1991], the best method
of conducting a survey of this nature is to produce a
questionnaire which is completed during a personal
interview between the interviewer and the company
representatives. This was the approach adopted by the
author.

A draft questionnaire was prepared and its contents were
discussed with senior representatives - from  the
Department of Statistics, the Industrial Training
Authority (ITA), the Cyprus Chamber of Commerce and
Industry (CCCI) and Cyprus Standards Organisation (CYS).

The draft questionnaire was reviewed by the above bodies
in January 1991 and their ideas and comments were
incorporated in the final document. One should bear in
mind that the majority of the recommendations to come
out of the study will be implemented through these

bodies. A list of the persons who were interviewed or
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asked to comment on the questionnaire is attached as
Appendix 3. This questionnaire is unique in its nature,
as it 1is the first of its kind in this country

formulated specially to survey TQM and quality
standards.

The final form of the questionnaire was largely
influenced by the techniques devised and used by L.R.
Chase [1989], B.G. Dale [1991], C.R. Camp [1981] and the
Questionnaire Censuses [1984]. Appendix 2 contributed
valuable information in preparation of the

questionnaire.

The questionnaire was written both in English and Greek

to ensure maximum participation in this exercise.

A pilot implementation of the questionnaire, surveying
15 enterprises, was conducted over a period of 45 days.
This pilot study enabled the author to test the
reliability, suitability and effectiveness of the
questionnaire and proceed with the formulation of the

final questionnaire.

Changes suggested by the manufacturers were incorporated
into the final questionnaire [Stowell M. & Smith H.S.
1991].

Changes were suggested on 5% of the questions and
certain new questions were added. Improvements were
made regarding response methodology, options, and the

suitability of certain questions.
The final questionnaire incorporating the above
amendments is shown as Appendix 4. This was the

vehicle for the whole study.

3.1.3 OQuestionnaire Key Areas

A survey of TQM literature [Yearout L.S. 1991, Lakewood

- 34 -



Research 1990, Benchmark Partners 1991, Bottomley C. &
Darlymple J. 1991, Dale B.G. 1991] reveals that
questionnaires are widely utilized. Surveys that intend
to evaluate/measure quality levels, identify customers’
needs or implement TQM, follow the same structure. This
questionnaire was formulated so that it could be used

within any manufacturing unit throughout the world.

It includes all aspects and concepts of TQM: Systems,

Tools, People. All the parameters contained within
those three concepts were explained in Chapter 2. The
questionnaire covers those parameters through 105

different questions.
The questionnaire 1is divided into three sections:

1) Inputs-general characteristics (structure, culture,

suppliers, etc.)

2) In-house Quality activities, (design, techniques,

inspection, control, etc.)

3) External Quality activities (customers, training, QC,

etc.)

The sections relate closely to Crosby’s Three Plate
Analogy, (suppliers-me-customers) [Crosby’s video]. The
sequence of the questions and activities parallel the
sequence of a real production line. 1It’s design recalls
Deming’s flow diagram (Incoming materials - Process -
Outputs) [Deming W.E. 1982].

The framework of the questionnaire is shown in Figure
3.1.
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Page
Page
Page
Page

Page

l: Title

2: Director of studies, Supervisors, Advisors, Sponsor

3: Cover letter

4: TQM Picture

5: Confidential data (Name, Address of respondent), Characteristics

of enterprise (for official use)

SECTION I SECTION IIT SECTION III
GENERAL IN HOUSE QUALITY EXTERNAL QUALITY
CHARACTERISTICS ACTIVITIES ACTIVITIES
A) Characteristics of G) Design Stage L) Customers
Enterprise
B) Organisational sStructure H) Machines - Process M) Total Quality
Capability Management
C) Company Culture I) optimization N) Training
D) Departmental Purpose J) Manufacturing Stage 0) EC and cCyprus
E) Suppliers - Inputs K) Inspection P) Quality cCosts
F) Quality Associated Q) General
Activities Questions,
Comments,
Suggestions

Figure 3.1 OQuestionnaire Key Areas



3.1.4 Selection of Companies - The Sample

The size of the sample and selection of enterprises were
of wvital importance: These questions were addressed in

Appendix 2 where the Cyprus manufacturing fraternity was
examined.

According to the 1986 Census of Industrial Production,
6,656 enterprises were registered. It was decided to
interview enterprises employing more than 10 workers,
which reduced that number to 669 enterprises (for the
five investigated sectors). As this number was still
too large, an eventual sample of 60 enterprises was
investigated (see next page). The enterprises were
carefully selected from cataloques (see points 2,3,5
next paragraph)- to ensure accurate and consistent
results. By selecting a representative sample the
findings and recommendations can be expanded and
generalized to include the entire manufacturing
population. The selection of the enterprises was

assisted by the following:

1. The findings and recommendations of Appendix 2

2. Membership catalogues of Cyprus Chamber of Commerce
and Industry (CCCI)

3. Membership catalogues of Employers and Industrialist
Federation (EIF)

4. Recommendations of senior officers of CCCI and EIF

5. Census of Enterprises 1989

The purpose and objectives set at the beginning placed
three major restrictions in the selection of any
enterprise. Therefore, the 60 enterprises selected in
accordance with above had to fulfill the following three

criteria:

a) Suitability and capability for implementation of TQM
b) Belong to one of the five major sectors of

manufacturing industry and
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c) Similarity and compatibility with EC competitors.

These three restrictions reduced the number of eligible
companies to a 1list of 150 prospective enterprises.
Although the initial target was to survey 100
enterprises, the sample size was reduced to 60 for
reasons explained in section 3.2.4, page 40. All other
parameters (location, sector, size of enterprise, etc.)
remained unchanged. The final sample of 60 was then

selected from the above 1list at random and was as

follows:

a) Sample size: CLOTHING 13 Enterprises
FOOTWEAR - LEATHER i3 "
FOOD-DRINKS PROCESSING 14 "
METAL INDUSTRY 14 "
FURNITURE 6 "
TOTAL 60 "

b) Enterprise size (no. of employees)

Enterprises with 10-50 Employees - Interview 33%
Enterprises with 50-100 Employees - Interview 33%
Enterprises with 100-above Employees - Interview 33%

c) Exports: [Industrial Statistics 1989-1990].

Enterprises exporting to the UK, Greece and Belgium
were preferred (EC countries absorb the largest

volume of Cyprus exports).

d) Distribution: [Industrial Statistics, 1989-1990]

The number of enterprises interviewed in each
district were in accordance with the actual total

number of enterprises located in those districts.

Nicosia district 65%
Limassol district 20%

Larnaca district 15%
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e) Persons interviewed in rank order of preference

1) Quality Engineers
2) Person responsible for Quality
3) Owner - Director

4) Production Manager

3.2 METHOD OF CONDUCTING THE SURVEY

3.2.1 Questionnaire Administration Method

As mentioned previously, the best method of collecting
data and information is through personal interviews,
especially when conducted by the researcher. This
approach (which has been adopted) is the best, with two
major disadvantages: I) It 1is expensive and time-
consuming, IT) It is wvalid only insofar as the
researcher does not lead or guide the interviewees in

their answers.

The reaction among senior officers of Industrial
Training Authority (ITA), statistical departments and
some manufacturers, was that only a few enterprises
would answer a large and specialised guestionnaire

especially if were received through the mail.

The majority of enterprises (37) were personally
interviewed and the return mail method was used only in
cases where the company representative could not
allocate time for a personal interview with the
researcher on the day of the appointment and visit. On
those occasions there was a small introduction-
discussion between the two parties followed by a request

to forward the completed questionnaire (return mail

method).
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3.2.2 Before the Interview

The companies were selected randomly in accordance with
the restrictions specified earlier (3.1.4). Prior to
each interview there was a telephone conversation

requesting an appointment and explaining the nature of
the research.

3.2.3 During the Interview

All the interviews were carried out by the author at the
premises of the enterprises and consisted of two
approaches: a personal interview (62%) lasting on
average 84 minutes or a 30-minute discussion when the
interviewee could not allocate the minimum of one hour
on that particular date to answer the questionnaire.
This was followed by return mail method (38%) specified
on the SPSS spread sheet with statement “By hand".

The interviewees were mainly Owner/Directors
(27%), Directors (26%), Production Managers (39%) and
Quality personnel (10%).

The average time required to respond to the
questionnaire was approximately 84 minutes. but in many
cases, the interview lasted more than 3 hours due to
extensive discussions. Discussions either were
recorded, or notes taken at the back of the
questionnaire, and were used in the preparation of
Chapters 5 and 6.

As a general comment, the experience, knowledge,
information and benefit received from the survey was
enormous. Some of this information and these

experiences will be shared in Chapter 6.
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3.2.4 After the Interview

Immediately upon completion of each interview the
answers were entered into the computer. Further
analysis was also made on notes and recordings, to be
used in Chapters 5 & 6 (Findings and Results).

After the completion of the first 25 questionnaires a
printout with all the answers was prepared. This
printout appears under files FREQ1A and FREQ2B on the 3
1/2" diskette enclosed (D1). A second printout was
prepared after all 60 enterprises had been interviewed.
This is 1listed under files FREQ2A and FREQ2B (Appendix
5).

Comparing these two printouts, it appeared that they
were almost identical, with only small fluctuations.
That comparison led to the decision to stop the
interviews of more companies since the only difference

would be in the sample size and the statistical error.

3.2.5 Accuracy and Statistical Error of the Survey

The accuracy and the consistency of the data collected

are shown below.

According to the statistics book [Damianou Ch. & Coutras
M. 1987], it is very difficult to measure the error of a
qualitative survey, such as the one executed. The
statistical error and the confidence interval were
calculated in an attempt to ascertain how accurate the

survey was.
According to N.P. Houge [1984], "in most industrial
samples selected from a large universe, 50 companies

would be considered a minimum and 200 is an acceptable

sample size."
The accuracy and the consistency of the answers given by
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the interviewees were tested with an additional method.
In three enterprises two questionnaires were given to
two different persons (related to quality activities) at
different times. The answers of the two persons were
compared. The results reveal that either the answers
were identical (in the majority of the answers) or the
choice selected by the second person was only one choice

before or after the selection of the first respondent.

But statistical error with respect to sample size can be
measured more accurately using the following simplified

formula [Johnson R. & Battacharyya G. 1986]:

where E = sampling error
n = sample size
Z a/2 = denotes the upper a/2 point of the

standard normal distribution

1.645 for 90% confidence interval, i.e.
For a = 10%. (from standard normal

distribution tables)

So n = 60 from previous chapter
Z a/2 = 1.645

substituting to formula (1)

So there 1is an error E = Y 10% with confidence

probability 90%.
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OR the results are 90% accurate with an error of +10%.

Comments

In spite of the fact that the questionnaire was very
lengthy all the questions were answered by the majority
of the interviewees (95%). There were only a few cases
where they did not understand the question or could not

answer it, due to lack of knowledge or information.

3.3 COMPUTER PACKAGE CUSTOMIZATION

3.3.1 Introduction

In this section the selection, programming and data
entry method will be analysed.

3.3.2 Package Selection

Difficulty was experienced in selecting the computer
package to analyse the data from the survey. This was
due to the large size of the questionnaire which

included 105 questions (232 entries into the computer).

The following packages were available in Cyprus, which

were related with the requirements of the thesis:
Lotus 123, D-base, SAS, SPSSPC +, SMART.

The Cyprus Government Statistical Department uses SAS &
SPSS/PC+, 1ITA uses SPSS/PC+. After consultations with
senior officers of the above bodies, SPSSPC+ was
selected as the most suitable for the questionnaire.
This was available at the Higher Technical Institute

(HTI) computer department.

SPSS/PC+ 1is a very powerful statistical package and

information analysis system compatible with a wide
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selection of mainframe and personal computers. It
brings increased power and flexibility to the field of
statistical and reporting software. This package is 7.8
Mb called SPSS/PC+ version 3.0 [SPSS/PC+ 1991].

This package is commonly used for large questionnaires
of this nature. It includes the data entry menu which
includes logic commands, certain protections against
mistakes, accurate definitions, etc. It also has the
capability for cross-tabulation, graphs, statistical

information, etc.

3.3.3 Computer Programming

Upon formulation of the questionnaire, the computer was
programmed to accept and analyse the results of the

survey (answers/choices of the questionnaire).

All the variables were first defined and specified,
followed by the definitions of ranges, rules, logic

commands, etc.

The programming and data entry were accomplished through
the DATA ENTRY II sub-menu. The entire programming,
which includes 232 inputs for every case
(questionnaire), contains all commands necessary
to protect the user against typing mistakes, choices,

etc. The steps followed are summarized in Appendix 6.

The computer programming and data entry customization
processes lasted 3 1/2 months and were completed in
April 1991. The computer was then ready to accept the

data (answers of the questionnaire).

The computer was programmed to be used by and accept
data from anyone with basic computer knowledge. The
questionnaire, as mentioned earlier, is applicable for
any country if accompanied by the customized computer

program. Any modifications can be carried out easily to
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meet the specifications and requirements of the user.
3.3.4 The Start File

The START file was specially developed so that the
survey results collected by any researcher can easily be
entered into the computer users or operators with no
background on the package. The batch file was created
to enable any user to get into SPSS in order to input or
modify data. The customization was designed to warn or
give information to the operator when something was
mistakenly entered or inconsistent. The operator can
work either on an individual case form, or, by pressing
F10, work on the whole spreadsheet showing all the
questions and cases. The START file is included in the
3 1/2" diskette attached at the end of the thesis as DI1.

3.3.5 Data Entry

Immediately upon the completion of a questionnaire the

answers were entered into the computer.

The capacity of the data-entry memory depends on the
number of questions, length of answers and number of
cases. The whole questionnaire contained 105 questions
with 232 wvariables. The answers were split into two
files because there was insufficient memory to accept

the whole working form.

Appendix 5 shows all files related to this thesis on the
attached 3 1/2" diskette (D1).

Further manipulation with the (DATA ENTRY II) sub-menu
is also possible through the 1layout of this menu
[SPSS/PC+ 1991]. This can be accomplished by accessing
Data Entry through the START batch file.

In spite of the fact that inputting data is very easy,

each case requires 40 minutes to transfer all answers/
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choices into the computer due to the large number of
variables for each case.

After completion of the data entry, the answers were
ready for further data processing. The analysis, results

and recommendations are discussed in Chapters 5 and 6.
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CHAPTER FOUR

PRESENTATION AND EXPLANATION
OF QUESTIONNAIRE ANSWERS

4.1 RESULTS PRESENTATION

The purpose of this chapter is to explain and display
the answers to the questionnaire survey in a tabular,
numeric form.

Having entered all the data into the computer and using
"Frequency All Bar Command", [SPSS PC+], a 400-page
printout resulted, with all the information needed for
analysis of the results (questioﬁi no., gquestion
description, value labels, frequency, percentage, valid
percent, cumulative percent, missing cases and bar
charts of the answers). A sample page of the computer
printout 1is attached as Appendix 8 to show how the

information was presented.

The computer results were further analysed and examined.
Based on the computer printout, a table containing the
answers to the 105 questions was prepared. The table
and the explanation of the answers are detailed in the
next section. Without this table, it would be
impossible or very difficult to create the bar charts,
or proceed with the analysis of 400 computer printout
pages. This table and the research results were given
to all participating enterprises who answered positively
to question 99 and to 40 delegates who attended the
half-day results presentation seminar on 25 November
1992. Research results were also presented by the author
on Cyprus TV (Channel 2, 5 February 1993) on the program

"Financial World".
4.2 PRESENTATION OF QUESTIONNAIRE ANSWERS
The sample page attached as Table 4.1 (next page)
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presents for consultation all the answers/choices of the

questionnaire in actual and percentage numbers. One
should cross-reference the answers of the entire
five-page table attached as Appendix 9 with the
corresponding question on the questionnaire (Appendix
4).

QUESTION ANSWERS-CHOTICES MISSING
ACTIV_ 1 |C:(13)22% F:(14)23% LF:(13)22% M:(14)23% WF:(6)10% 0
LOCAT 2 |A:(39)65% B:(12)20% C:(9)15% 0
FORM 3 |COOP:(1)2% PRIV.LTD:(35)58% PUPLIC:(2)3% SEMIG.:(1)2% [(1)

SHARE CO:(20)33%
EMPL 4 19-19:(6)10% 20-49:(12)20% 50-99:(23)39% 100-199:(15)25% 0
200-500:(5)9%
OUTP$ 5 |MILL.POUNDS UP TO;0.5:(7)12% 1:(10)17% 5:(28)48% (9)15%
17:(4)7%

CODE NO6 1C:(13)22% F:(14)23% ITF:(13)22% M:(14)23% WF:(6)10% 0
NAME 7 |ANGELTI:(35)58% BY HAND:(23)38% STUD.:(2)3% 0
TITLE 8 |Q.ENG:(4)7% Q.PERS:(2)3% OWNER:(16)27% DIREC:(15)26% 0

PROD.MAN: (23)39%
W.0.P 9 |A:(13)22% B:(14)25% C:(11)19% D:(22)35% 0

OMANU 10 JA:(11)19% B:(24)41% C:(10)17% D:(14)24% 0
ST.COM11 |Y:(34)57% N:(26)43% 0
OBJ.CO12 |A:(27)80% B:(6)18% C:{1)3% (26)43%
RESP 13 |A:(16)27% Bi(1)2% C:(8)17% D30 E:(15)25% |[(1)2%

F:(1)2% H:(18)30%

Q.SYST14 [Y:(18)30% N:(42)70%
0.SYST14BIQ.A.STAN:(5)8% UNDER LIC.:(3)5% OTHER:(9)15% (43)72%
Q.0OBJ 15 |A:(22)37% B:(37)62% C:(1)2% 0
MAN.CO16 |A:(54)90% B:(5)8% Ce(1)2% 0
OBJ. 17 |A:(37)62% B:(23)38% 0
ILOP 18 1¥:(39)65% N:(21)35% 0
ALOP 19 I¥s:(17)28% N:(43)72% 0
DEP 20 |A:(38)63% B:(16)27% C:(6)10% 0
DPA 21 lY:(13)22% N:(47)68% 0
APL 22 |¥:(51)88% N:(7)12% (2)3%
Vis 23 [A:(5)8% B:(10)17% C:(45)75%

RECOR 24* |A:(42)70% B:(49)82% C:(52)87% D:(31)52% E:(59)98%
F:(45)75%
supp__ 25 [A:(5)8% B:(12)20% C:(14)23% D:(29)48% 0
Table 4.1 Questionnaire answers
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4.3 CODES, EXPLANATION, EXAMPLES

In this section the meaning of each symbol and column of
Table 4.1 (part or appendix 8: Summarised survey
results) will be explained in detail, accompanied by
examples. This is to assist anyone who wishes to
analyse or understand the results of each individual

question.

4.3.1 Explanation of important codes of Table 1 and
Appendix 8

Definitions:
Valid Percentage : Valid answers only; total 100%

Actual Percentage : Valid answers + missing cases = 100%
Codes:

(no.): Number of times this choice has been selected out

of 60 questionnaires (frequency).

no.%: The above number (frequency) converted into actual

(%) or valid percentage.

QUESTION: Question label and number. The
numbers and letters shown are the
same as those used as variable
labels in the computer frequency

distribution printout.

(after Question *) : Multi-answer question. The
answer contains more than one
choice. All numbers (answers) are

given in actual percentage.

(after Question %) : All numbers (answers) are given in

actual percentage.
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ANSWERS :

MISSING:

4.3.2

(4,B,C +.... or 1,2,3

or choices selected by

during the survey.

or numbers were used as

the

numbers (answers) are

actual

Questionnaire.

Answers

cee)e

interviewees

The same letters

choices on
All

given in valid

percentage total 100% (neglecting
missing cases)

Missing cases or invalid answers.
The number (1) and the percentage
no. % are always given in actual

percentage, i.e., out

of 60 cases or

100%, which is the total population.

Examples illustrating the meaning of

and numbef of table 4.1

each symbol

Example 1: Usual case. The majority of answers were given in this form.

QUESTION ANSWERS MISSING
(no.) Number of times selected
(Frequency, total 60)
\ \

APL 22 Y : (51) 88% N: (7) 12% (2) 3%
Question Question valid answers converted into % of missing cases
Label Number valid percentage total 100% out of 100 of

\\ 88 + 12 = 100 actual percentage

Both from

computer

printout




Example 2:

After word question a % symbol. All answer numbers were

given in actual percentage

QUESTION ANSWERS MISSING
Number of times selected
(Frequency total 60)

SYST 32A% CONTINUOUS: (9) 158 OFTEN: (4) 7% (43) 72%

3 - 12 MONTHS: (4) 7%

Actual percentage, total 100%
15 + 7 + 7 + 72 = 100 (Rounded)

,/”///////

Example 3:

After word question an asterisk * symbol.

question (more than one answer).

Multiple answer

QUESTION ANSWERS MISSING
Number of times each choice was
selected, more than 60
CREQ 76% A: (12) 21% B: (8) 13% cC: (39) 57% (2) 3%

Actual percentage of each choice,

more than 100%

D: (38) 63% E: (3) 3% F: (6) 10%




CHAPTER FIVE

DISCUSSION OF QUANTITATIVE RESULTS
AND RECOMMENDATIONS

5.1 INTRODUCTION

This chapter will summarise the results & findings of
quantitative assessment/questions and will present them
in most of the cases in a graphical form followed by
discussion, analysis and recommendations. Related
answers were grouped together under ten topics (e.g.,
systems, culture, suppliers, etc.) which comprise the
most important parts of the thesis. These topics are

the same as those dealt within the questionnaire.

Some answers were grouped together in a graph form to

show their common characteristics. For uniformity each

topic follows the same methodology:

a) Presentation of the results-finding in a graphical or
numerical form,

b) Discussion based on the results and interviews,

c) Recommendations related to that topic. The letter Q

followed by a number, either on top of graphs or in the

text (e.g., Q. 51), indicates the questionnaire question

related to that graph or text.

5.2 GENERAL CHARACTERISTICS

This is a report on the survey conducted by the author
between March 1991 and December 1992, covering 60 Cyprus
manufacturing enterprises from the five largest sectors,
(Clothing 13, Food and Drinks processing 14, Leather &
Footwear 13, Metal Industries 14, Wood and Furniture 6
(Q.1)). These enterprises, primarily private 58% and
share-holding 33% (Q.3), were located all over the

island, mainly in industrial estates near the large
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towns: Nicosia 65%, Limassol 20%, Larnaca 15% (Q.2).

The gross financial output in monetary terms of these
enterprises is 146 million Cyprus pounds, 16% of total
gross output of manufacturing (Q.5), employing 5544
workers (Q.4), 11.4% of total manufacturing employment
[Industrial Statistics 1990].

Something wvitally important for continuation of this
thesis is to assess whether the first part of the
hypothesis set in the Introduction is true or not. "It
is considered that the Quality standards of CMI
fall short of those of other competitor countries".
Before proving the hypothesis it is necessary that two

questions be answered:

1. What is the opinion regarding joining the EC? 100%
answered Yes (Q.94).

2. Does CMI trade or have plans to start trading with
the EC? 58% of CMI is trading with the EC and another
31% is planning to start (Q.93). In addition to the
above question figures show that out of 190 million
pounds of manufacturing products, 112 million pounds are

exported to EC countries [Economic Report 1989].

Having a positive answer to the above, the hypothesis can
now be proved through Figure 5.1, where it is seen that
41% responded that the quality of Cyprus products is the
same as EC products, while 59% gave a negative answer
(Q.97). The results are even worse on Q.96 where only
12% answered that CMI is ready to join the EC; 41%
answer that CMI products have the same quality levels as
their European counterparts and approximately 46%

believe that Cyprus is ready to join the EC.

Both answers have approximately the same percentage.

Prior to joining the EC many prerequisites must be
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fulfilled (systems, banking, etc.), including quality.
Question 97 assumes that investment in quality is needed

and Cyprus is on the right track.

It is assumed that Cyprus will continue to trade with
European countries. EC customers are interested in both
high quality and low prices, but place more emphasis on
quality. |

It is therefore necessary to proceed to an investigation
of how quality can be achieved and implemented at lower
cost. The above statement is verified by a recent
gallop poll conducted by ASQC surveying German, American
and Japanese consumers, where they were asked what they
were looking for in foreign goods. Consumers rank
quality as the first or second requirement [Ryan J.
1991].

Having proved the first part of the hypothesis, the
thesis will proceed to investigate the second part: "To
address this‘deficiency, if it is true, it is considered
that CMI should invest in Quality Systems at all levels,
according to the requirements identified, spanning from

simple Quality Control to Total Quality Management".
5.3 SYSTEMS

To the important question, "Do you have a written
quality policy" (Q.9), only 22% claim that they had a
written policy or manual. Another 35% answered that
they had one, but not written. Figure 5.2 shows almost
the same percentages (even worse) regarding quality
manuals (Q.10).

It was found however, that only 5% of the companies
could provide documents to support their claims. A
cross-tabulation of the results reveals that only large

companies working under licence have quality manuals.
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This is because somebody is assessing their quality

system (Q.14) and because they also employ a Quality
Engineer (Q.13).

The fact that only 57% (Q.11) have a committee for
Quality matters, and 80% (Q.12) have no clear

objectives, puts them in a disadvantageous position.

From the above it can be concluded that only a few
companies (5 to 20%) have or use written instructions,
and very few are using Quality Assurance Standards (none
use ISO 9000) (Q.14). At this point the ancient Chinese
wisdom is self-explanatory: "If you don’t know where
you are going you will certainly end up in a wrong

place”.

It is the responsibility of CYS and the CCCI to inform
Cyprus manufacturers about the importance of standards
and quality systems. Without them they will never
achieve the standards required to enter the EC after
1992. The message which should be passed through not
only for those trading with the EC countries, is clear:
Without systems there can be no methodology regarding
how Quality is perceived, executed, monitored and

maintained.

The author believes that small countries (or even large
ones) should concentrate on updating their Quality
laboratories and pay attention to the implementation and
assessment for certification, rather than placing
emphasis on preparing standards, which is a laborious
process. They can use ISO or BS or DIN Standards, which
have been available for vyears and are accepted
internationally. The Cyprus government, and more
specifically CYS, should take measures or implement a
system which will provide CMI with the necessary
facilities for testing and certification. This could

easily covered by the EC-3rd financial protocol (Grant
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of 15 million ECU).

Lack of standards, or having standards without providing
means for testing and certification, produces the same
effect. Producers are not required by any standard to
deliver according to certain requirements and customers
do not know or are not able to recognize if a product
complies.with requirements or standards. So the only
basis for 3judgement in Cyprus is price; Quality is not

easily detected or identified.

5.4 CULTURE - PEOPLE

Culture - attitudes - behaviour are vital to CMI. These
are the starting points for change. These are the most
difficult and time-consuming, and give no quick results.

This is where Cyprus has the biggest problem.

The problem is not clearly demonstrated in Figure 5.3
(People, Culture), because it is an attitude problem.

The majority of the discussion period and the comments of
Q.105 were spent on people and culture. During that
discussion manufacturers had a tendency to affirm that
"all is well" with their company. The problems 1lie
outside, and everyone else is to blame. The results of
the four questions (Q. 15, 16, 17, 20) 1look to be
encouraging. The questions touched only the surface;
the main purpose was to stimulate the interviewees to
participate in a discussion. The majority of the
problems (findings/discussions) will be explained in
Chapter 6 on Qualitative Assessment. That chapter
contains all key issues related to quality and
productivity which  were not included in  the

questionnaire.
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The four major problems and characteristics of the
Cyprus society are written below. If it is decided to
proceed with any implementation towards wupgrading CMI
with relation to quality these four characteristics must

be very seriously considered.

a. CULTURE (Attitudes, behaviour, ethics, etc.)
b. SYSTEM (Structure, position, titles, etc.)
c. DEPENDENCY ON POLITICAL PARTIES

d. UNIONS‘’ SUPERPOWER

5.5 SUPPLIERS

The majority of the suppliers are located in EC countries
(52%, Q.26), followed by the local market (25%). This
factor is very important because there is a great
dependency on foreign raw materials, especially from the
EC. Quality materials exist and Cypriot manufacturers
must demand those through exact specifications and

acceptance procedures.

Figure 5.4 shows that the majority of companies have
more than 10 suppliers (Q.25) and 70% have no
"suppliers assessment system" (Q.32). This places
Cypriot manufacturers at a great disadvantage: they have
not the means to assess the best and the most suitable
supplier for their company. This deficiency could be
overcome if the suppliers conform to a particular
standard or to a quality system (ISO 9000).
Unfortunately this is true for only 30% of enterprises
(Q.14) which conform to a particular local product
standard but not ISO 9000.

Without an assessment system qualitative judgement for
the quality delivered by the suppliers is impossible.
That is why manufacturers rarely (68%) or never (32%)

change suppliers (0.27).
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The materials supplied are currently checked before
(Q.29, 53%) and after storage (Q.31, 86%), while 15 -
20% have no system. When this occurs and without long-
term supplier assessment records (Q.32), it is very
difficult to identify the quality of materials
especially after a long storage period. There should
always be a measurement of performance: it should be

recorded, analysed, and then improved.

Some of the answers given by the interviewees were
conflicting or did not accurately represent the true
image of the company. This is shown in Q.32 where
15-20% of companies answered positively that they
possesses an assessment system but when they were asked
to state or explain the system around 70%, could not

answer the question (Q.32A, B).

5.6 QUALITY ASSOCIATED ACTIVITIES

5.6.1 Quality Activities

In Cyprus, quality 1is not given the importance it
deserves, or may be covered or combined with other
factors, such as upgrade the CMI, increase productivity,
marketing, etc.

This is proven in Fiqure 5.5, which specifies what type
of records a company maintains and where they are kept.
The bar chart indicates clearly that records are kept in
areas where money 1is involved. Records for quality
related activities (productivity, SPC, customer
complaints, quality costs, etc.) account for 20-40% or

less.

Record keeping 1is vital for performance measurement.
Without accurate records enterprises cannot judge where
they stand. The  importance of records 1is also a
requirement of the ISO 9000 Quality Systems series,
referenced in clause 16 [ISO 9000 pt.1].
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Figure 5.5: Quality-Associated Activities

5.6.2 Inspection

Failure rates or defective percentages under normal
conditions come under inspection activity. Those
figures are valid only if they have been identified and
calculated through intensive inspection, sampling and
SPC. The figures shown in Figure 5.6 regarding
failures and defeétives are empirical, extracted from
the experiences of the interviewees. It is worthwhile
to mention that the majority of the interviewees argue
that they are within the “"acceptable limits" of
defective components 1 to 3%. Who defined those
"limits" it is unknown and is in conflict with ZD. 1Is
believed it is a matter of culture and misleading

information.
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Figure 5.6: Failures and defectives figures (Y axis:
How many failures falls within a region, X

axis: Regions of % failures)

The figures for failures and defectives (Figure 5.6
Q.49, 71,71A, 72) averaged from 3 to 5% are the only
figures which have been detected or identified. Thirty
five to 40% the enterprises could not give even an

empirical answer (missing cases). A small scale

experiment conducted by the author in two enterprises
where SPC was implemented in a pilot study reveals that
the figures given in the questionnaire were well below
the actual figures, especially for scrap and internal

failures, before rework.

Forty percent of the enterprises had or were required to
have, their own testing laboratories (Q.68). Assistance

from government laboratories is available to these

- 64 -



facilities, but their services are utilized in only 50%
of cases (Q.74).

Government Testing Centers or Laboratories function as
advisory centers; they are not covered by any
legislation, and are not tested or recalibrated. They
are spread throughout the island resulting in the
associated problems of communication, administration and
coordination. Under-utilized centers (e.g., the HTI
calibration laboratory) always cause problems such as
unwillingness for new investments, misleading, inaccurate
and unreliable measurements (manufacturers instruments)

due to lack of recalibration, training, usage, etc.

Every nation should invest, expand and encourage use of
testing centers. They are not productive units, but
they contribute to better quality, standardization,

competitiveness and productivity.

This process may be accelerated if these centres are
advertised, encouraged or become compulsory through a
standard. Especially if the testing or QC process
carries a mark or identification symbol, placed on the
product, which does not occur (80%) in Cyprus (Q.69).
This process could be supervised and monitored by the

existing scheme of factory inspectors.

As explained earlier regarding quality-associated
activities (Chapter 5.5) there 1is a limited use of
resources, systems and techniques/tools (SPC). To
address this deficiency, factories aiming for
defect-free products use several workers at the end of
the production line or during the production process to
identify the defective products for either scrap or
rework. With this method and in certain cases, 100%
inspection and re-work is avoidable with all the obvious
repercussions related to costs, productivity,

competitiveness, etc. This is the existing practice,
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which is in conflict with Deming’s 3rd point "Cease

dependence on inspection to achieve quality".

5.7 ON-LINE QUAL.ITY
ON-LINE QUALITY
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Figure 5.7: Answers related to on-line quality

TOM consists of three elements: Systems, Cultures and
Tools/Techniques. Any healthy foundation must have the
right balance between these elements. Figure 5.7 (on-
line gquality) proves again that there is lack of
techniques methods usage and in certain cases a
technique or tool is completely unknown. As a general
comment more than 75% (Q. 38, 46, 53, 21, 33) do not
use, or know anything about techniques (Q. 50, 63, 66,
91).

If an enterprise is using the right systems and has a
positive culture but lacks the tools, it cannot proceed.
Conversely, if techniques are familiar to some members

of the company, improvements can be made even without
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having the right system and/or culture. Investing in
techniques training, which is easy, will give fast and

productive results.

5.7.1 Design Stage

Strictly speaking there is limited design of products in
Cyprus, especially in the metal, furniture and food
industries. The majority of the products are produced by
copying or imitating other products. Quality is not
built into production or taken into consideration during
design. Around 50% argque that some analysis regarding
quality problems is done but no records are kept (Q.41).
Although Taquchi methods (Q.50) FMEA (Q.38), QFD (Q.66)
are unknown techniques, their content and methodology
are somehow being taken into consideration (Q. 51, 39,
67). Analyses regarding quality problems are primarily
made during the design stage (Q.44), but there are
cases (40%) where the western model is utilized, i.e.,
where the majority of modifications take place during

manufacture rather than design.

5.7.2 Capability

Process, machine and worker capability are important
factors related to quality. They were always taken
seriously into consideration by the manufacturers.
Capability was measured by 28% of enterprises (Q. 46,

47) but without modern scientific techniques.

5.7.3 Optimization

Past experience, standard practice, trial and error,
change to certain parameters is the methodology utilized
by 70% of the enterprises in their attempt to optimize
their production. Only 10-15% used statistics or a

statistical approach (Q.52) and 2% Tacquchi Experiments
(Q.50).
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It is obvious that limited scientific methods are used.
This is due to lack of training, limited awareness and
management participation, lack of encouragement for team
work and reliance on fire fighting.

5.7.4 Manufacturing Stage

All questions related to the manufacturing cycle
centered on techniques used, especially SPC. Only 35%
use SPC (Q.53) and among these only 40% keep records
(Q.53A). SPC without records equals inspection only, so
the original fiqure, 35%, drops down to 14%. When asked
to present sample charts, only 5 to 10% could produce
records. So, the more accurate fiqure is 5 to 10%. SPC
is applied mainly by companies that work under licence

or are requested to adhere to a standard.

The above statement can be also proven by Q.54 and Q.55
where only 15% to 20% understood something about SPC, or
could produce charts. Fifteen percent of the companies
use SPC charts (Q.60, Q.61). This number is correct
because it matches the number found in the previous
paragraph. Generally the person responsible for entries

is the supervisor (37%) (Q.57).

It can be concluded that the process/production is not
monitored systematically and everything depends on
inspection (as mentioned earlier, 5.6.2). When the
process is out of control, if it is detected, the
production line is stopped (73%), or total inspection at
the end is adopted (40%), or the methodology is checked
(68%, Q0.59). All these choices are both more costly and

more time-consuming than SPC.
The core of any manufacturing business, the production
process, is in chaos and must be reorganised by educated

professionals. At present, they spend their time
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fire-fighting, fixing, rework, inspecting and detecting.
In Cyprus the majority of enterprises are not designed
for quality. There is limited professional personnel in
managerial positions especially in terms of quality
management (Q.13) and no vacancies seeking Quality
personnel. Efforts should concentrate on training,

upgrading, improving and controlling the manufacturing
stage.

5.8 CUSTOMERS

Quality means "customer satisfaction". TQM focuses on
the customer. Examination of Fiqure 5.8 shows that the
customer is not very important or there is no systematic
approach to identifying customer’s needs and
satisfaction (Q.76, 79, 80).

Communication between customer and supplier is a wvital
prerequisite for the success of any enterprise.
Unfortunately the majority of products are produced in
accordance with ' management decision, trends (Q.76,
Q.80), etc. Systematic visits to customers or the
opposite (customers to the supplier) are limited to the
cases of serious quality problems. In most of these
cases the problems are dealt with through

correspondence.

This is seen in Q.77, which shows that only 34% of
enterprises keep records of customers’ complaints and
among them only 10% have actual figures on complaints.
The figures are small because of limited communication

and coordination between the two parties.

It is suggested that suppliers should arrange regular
visits with their customers (after identifying them) to
discuss matters concerning quality, standard and special
requirements, specifications, standardization, capacity

and capability of their enterprises, quality problems,
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techniques or methodology of production, new products,
etc. The same questions should be answered by

government officials in collaboration with CCCI and EIF.

When dealing with any customer, especially with EC
customers, it is a great mistake to start by saying
"What is the Quality you want?" This gives the
impression to the customer that Cyprus is offering
products with inferior quality. The correct statement
should be "We are offering this product which is of high
quality at this price" (but only if it is true) (Q.105).

5.9 TRAINING

"Training, Training, Retraining, Retraining": these are
Peter’s words. In one of his speeches delivered to
CEOs in London, Tom Peters stressed again and again the
importance of training [Peter T. videco]. Deming’s 10th
point is "Eliminate slogans without providing the means
of doing it". These "means" will be provided by
"Instituting training on Jjob (Deming’s 6th point) or
"Mount Training programmes on Quality Education"
(Crosby’s 8th point).

The CMI at present does not follow the philosopher’s
orders regarding training. Question 84 proves that only
25% have considered or have instituted an improvement
program to train personnel. That question  was
substantiated when they were asked if staff or foremen
received any formal training on Quality. Forty five
percent of staff (Q.85) and 33% of foremen (Q.86) have
had this opportunity. When interviewees were asked to
give details, more than 75% could not answer the
question (Q.85A, 86A). It is obvious that there 1is no
adequate, formal on-the-job training. The only training
which is offered to the manufacturer’s personnel are
short courses organised by HTI, CPC, and other
institutions. There are deneral courses for all

manufacturing sectors and personnel.
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The results shown in Figure 5.9 about willingness for

training indicate that management and staff are quite
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Figure 5.9: Willingness for Training & Improvements
(Management willingness for improvements
(A) and willingness for training

(management (B), workers (C))

interested in training, (Q.87A), compared with the
willingness of the workforce (Q.87B). This small
deficiency could be overcome by adopting an on-the-job
training program, by motivating, rewarding and
encouraging workers to get educated for their own good

and, by extension, the company’s.

It is taken for granted that personnel are willing to be
trained [Crosby's video 1989]; there are plenty of
educational institutions, and there are professionals.
The secret is to match them correctly. There should be

the right course, for the suitable sector, with the most
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appropriate instructor. Cypriots and foreign
instructors should participate in courses, seminars,

conferences, etc.

Examination and study of Fiqure 5.10, on training
methodology and content, provides the means to transform
thought into action.

Cypriots are willing to participate in a short (2-3 day)
specialized course for different levels, lab work,
practice and on-the-job application (Q.88). They wish to
be guided through a specialised course and then shown
how to do it through "on-the-job application”. What is
needed are an instructor, a coordinator and then a
facilitator to stand by their side and assist the
company to implement  what it has been taught. The
knowledge, experience and theoretical background of the
facilitator combined with the experience and the
familiarization with the needs of the company personnel
will give the best possible results owing to a correct
balance of knowledge, experience, and theoretical

background.

The practice of inviting experts and foreign consultants
is a good one, which is widely used. But it will never
solve the problems. Local personnel should 1learn from
these experts, and then act themselves in the capacity
of instructors and facilitators. The second step is to
start training manufacturing personnel. Close
supervision of the instructors by the experts will
assure the correct implementation at the beginning.
Deming’s Funnel  Experiment should be seriously
considered and the entire action plan should be

carefully prepared.

A local supervisor is always in an advantageous position
because of his familiarity with the culture, attitudes,

behaviour and needs of his staff.
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Figure 5.10: Training content and methodology
INDEX
1. Separate course for stéff—engineers
2. Separate course for supervisors
3. One course for everybody
4. A seminar
5. A short intensive course 2-3 days
6. A short course once per week (20-40 hours)
7. A short course once per week (40-60 hours)
8. A special course suitable for specific industries
only (e.g., textiles, shoes, clothing)
9. A general course suitable for all industries
10. A theoretical course with practice
11. A course with practice, lab and application
12. Special short courses for techniques (e.g., SPC
optimization methods, FMEA, etc.)
13. Individual visits to interested parties and

discussion of individual quality problems

14. A theoretical course with on-the-job application
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Manufacturers would welcome a paid expert or a
facilitator (Q.90), for a short on-site visit (Q.91) to
identify quality problems and advise them on how these
problems could be tackled.

Cyprus manufacturers realise their deficiencies and are
ready for discussion, willing to change things and
implement new methods (Q.104). The ground is ready for
training. The implementation methodology should be
carried out by institutions with the personnel,
equipment and means to provide the appropriate training.
Prior to that, there should be a masterplan of the
implementation methodology to answer the crucial
questions, what, when, who, how. This should be a
product of close coordination, and after the
establishment of correct éhannels of communication
between interested institutions and parties (ITA, HTI,
CPC, CYS, EIF, CCCI). This will break down the barriers
which now exist among these institutions and eliminate
the possibility of duplicating courses, rejecting
courses, doubling investments, working independently,

etc.

5.10 OQUALITY COSTS

In section 5.2 the quality of Cyprus products was
compared with that of European competitors, and it was
shown that approximately 40% of Cyprus products are of
similar quality to those of EC countries, but at WHAT
cosT? and for how long? If the prices of the 40% Cyprus
products keep increasing are they going to be

competitive in the near future?

Unfortunately there are no figures (or they have never
been measured in a systematic way) related to OQuality
Costs, as specified by the BS [BS 6143], e.q.

prevention, appraisal, lost opportunity, total costs
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(Q.98). Percentage figures were given only for failures
(internal and external) by 40% of the enterprises. These
figures were not converted into money because as
mentioned earlier (5.6.2), these figures were estimated
or identified .only through experience. There is no
systematic recording either through SPC or through
quality cost reports [BS 6143 pt 2]. It is obvious that
quality-~related costs, appropriate to the organisation,

are not identified or monitored.

The above-mentioned brings us to the conclusion that a
business cannot run effectively without having quality
cost data and measurement of performance. In Cyprus
the total cost for every product is calculated without
including quality cost or is based on rough estimations.
This has an impact on the selling price which is either
low (loss to the company) because of underestimating
quality costs or high (against company competitiveness)
because an estimated percentage for quality cost, scrap,

returns, etc. is added to basic product cost.

5.11 GENERAL QUESTIONS

The feelings and reactions of those participating in
this survey were quite encouraging and interesting. In
spite of the fact that the questionnaire was very
lengthy, specialized and time-consuming, interviewees
enjoyed it and were very enthusiastic in answering all
the questions (more than 95% of the time). Interviewees
stressed that they learned a lot from the questionnaire
because a number of techniques, statements, and ideas
were unknown to them. They were especially interested
to learn that the questionnaire choices were formulated
in such a way to include the right or best answers in an
ascending order A right .... E worse. Due to this fact
the majority asked for a copy of the questionnaire and
almost all of them (97%) stated that they were

interested in the results and findings of the research
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(Q99).

It should be reiterated that never has a study of this
kind been conducted before in Cyprus (Q.103, 100%) and

the survey results are unique to the subject area.

The atmosphere  of the interviews was friendly,
beneficial and enthusiastic. There were  lengthy
discussions with Directors and on some occasions other
company representatives were invited to participate in
the discussions, which lasted up to four hours. As a
result of these beneficial discussions, relations for
future cooperation have been established. This explains
the very high percentage (91%) of company
representatives who trusted the researcher to advise or
recommend TQM methods and techniques applicable to
their enterprises for the purpose of this research

(Q.100), or during any implementation stages.

One of the most important questions was related to the
establishment of the first Quality Assurance
Institution/Organisation (QAI), and there were long
discussions regarding its status and content. All
agreed (97%) that the establishment 1is a necessity
(Q.101) and 70% stated that they will Jjoin the
organisation (Q.101, H) when it starts operating. There
were certain disagreements on the form/status of the
institution and who would be responsible. Figure 5.11
details the status of QA Institution. Analysis of figure
5.11 reveals that the government is not preferred as the
body responsible for that organisation. An independent
body is the most favourable choice, 38% (Q. 101 F).
This is how all QA Institutions operate throughout

Europe.
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Figure 5.11: Status of QA Institution
INDEX

0.97: In favour of the establishment of the first QAI
A. To be semi-government

B. To be independent

C. To be a government department

D. Under CCCI

E. Under EIF

F. Independent with all the above

G. Belong to manufacturers

H. I am willing to be a member of that organisation
I. I am willing to be among the first

J. Other specifications

- 78 -



It is both the government’s and the industrialists’
responsibility to work together for the establishment of

a body/institution in which each one has a role to play.

This will lead to better communication and a single
strategy. It is beyond the scope of this research to
outline the status of that body. What is essential for
this thesis is to outline and draw the structure of the
first Quality Assurance Institution/Organisation.
Figure 5.12 shows the suggested structure of this
institution.
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CHAPTER SIX
LISTING OF QUALITATIVE RESULTS

6.1 INTRODUCTION

This Chapter summérises all the qualitative key issues
related to quality & productivity which were collected,
noted, recorded and discussed during the personal
interviews and are not included in the previous Chapter.
It also includes all the suggestions and opinions of the
respondents which were discussed upon completion of the
questionnaire (Q.105).°

Suggestions and opinions from non-industrialists are
also included. Senior officers from different reputable
institutions, such as ITA, CPC, HTI, CYS, Consumers
Association, and consultants were asked to comment on
the status of Cyprus quality, productivity and

competitiveness.

The structure of this Chapter follows the same as the
previous Chapter but with limited elaboration and no

priority.

6.2 SYSTEMS

Problems identified were:

- Lack of standards for some sectors, i.e. hygiene,
safety, leather, etc. For those sectors where
standards exist, that standard is very detailed with
too many redquirements. In addition there 1is no
equipment to test the standard requirements.

- Each company = has a different policy, determined by
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managerial decision. There is no uniform industrial

or government policy.

-~ Shortage of CYS staff members. CYS now employs only 8
people. This number is very small in relation to the
size and activities of Cyprus. The ratio for European
countries is approximately 10-20 people per million
[ISO member bodies].

- There is no connection with foreign data banks,

especially with the EC for directives, standards etc.
Some suggestions for change were:

- Requirements for joining the EC: Awareness, standards,

legislation, banking system, structure.

- Adequate information should be given on Cyprus
products, i.e., composition, use, units, contents,

etc.
Problems identified were:

- Too many committees (QMC: Quality Management
Committee, ACIT Advisory Committee for Industrial
Technology, ACDHP: Advisory Committee for Development
of Human Resources, ITDC: Industrial Technological
Development Committee) targeted for upgrading CMI.
All use a different methodology without coordination

and a strategic plan.

- The majority of decision-makers for industrial policy,
financing improvement, are nonindustrialist. (They
are government employees, officers, economists,

lawyers, politicians.)
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Allocation of money from the EC is subject to the

decision of subcommittees in different ministries.

For any problem the government tendency is to invite
a highly paid expert, to write a report and disappear.

No implementation, no responsibility.

Among the three organizations responsible for industry
(ITA, CCCI, EIF) there is no person responsible for

quality, standards, certification, etc.

Until now no vacancy, either in the government or the
private sector has been advertised seeking a Quality

Engineer, or any personnel related to quality.

Employment of women is low due to close relationship
with parents. No need for work. As a result they are
not seriously concerned with suggestions for Quality

improvements.

The educated (high school graduates), prefer to work
in the tourist industry, sales, insurance, etc. CMI
currently employs older, less educated workers, who
show 1limited interest in +training, understanding,

cooperation.

Shortage of workers causes numerous problems,
especially in districts where older people with low

productivity and physical problems are employed.

Due to nonexistent customer-supplier agreements,
orders and deliveries suppliers are forced to deliver
products in short time against product quality, e.g.,

food products, etc.

Over-protection of certain local products, especially
agricultural and food products (e.qg., milk,

juices, vegetables) has a direct impact on prices and
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competitiveness. Cypriot manufacturers are forced by
legislation to buy all local products or raw materials

at prices higher than those abroad.

With certain 1local products used for further
processing or as raw materials there is monopoly or
oligopoly consign the price rises (e.qg., Cyprus

refinery, Cyprus Forest Industry, etc.).

Only a limited number of government officials pay on-
site visits to - factories, to identify and discuss

individual problems with industrialists.

Managers and directors of mutual-related organisation

generally follow government policies and approach.

Money from external loans (e.g., EC protocol) is not
utilized correctly, under-utilized or invested in

other less productive sectors.

Shortage of workers. Importing workers is not a
solution. Better utilization of local workers
(through motivation) and machinery resources will

solve this problem.

No awards, @ rewards, prizes for Quality and

productivity.
Job hopping, workers’ mobility, due to workers looking
for more money or wishing to start their own business

similar to the one they have been working in.

Jobs, savings, are converted into nonproductive units

(e.g., precious stones, cars, houses, etc.).

"Cypriots are 1like a Drum, big voice and noise but

nothing inside" "Foreign industrialist".
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There is always an excuse for everything. Lay the
blame elsewhere.

No professionalism. Workers work 2~3 jobs to survive.

Cypriot manufacturers shifted from traditional Cyprus
products for which Cyprus was famous, to common and
easy money products (e.g., silk, perfumes, oils,

wines, etc.)

There is a tendency to take advantage of certain

drawbacks of the system and the society as a whole.

Some suggestions for change were:

Provide motivations and benefits to married women to
increase the female working population and reduce the

labour shortage problem.

There should be special training courses for union

employees.

Generalization in manufacturing sectors destroys or
levels down all individual trials. This should be
avoided (e.g. All workers in manufacturing are
unskilled).

6.4  SUPPLIERS

Problems identified were:

The quality of local raw materials changes daily due
to lack of legislation and weather conditions (e.qg.,

meat, milk, citrus products, cement, leather etc.).

Wrong Jjudgment or selection of suppliers destroys or

closes down some Cyprus manufacturing industries.
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- All materials imported from abroad carry
transportation and insurance expenses, which add extra
cost to the final product.

Some suggestions for change were:

- Ordering policy should be organised in collaboration
with CCCI to attain lower prices, certification, low
administration expenses, etc. Orders could  Dbe

arranged on behalf of a group of industries using

common raw materials.

6.5 OQUALITY ASSOCIATED ACTIVITIES

Problems identified were:

- The promotion of Cyprus products and Quality awareness
is negligible. Cyprus Broadcasting Corporation (CBC)

could offer more on the above issues.

- Everyone discusses and addresses management

techniques, while only a few speak about Quality.

- Vacancies for managerial positions related +to
manufacturing are primarily open to economists,
business management, lawyers. Engineers are wrongly

considered to be second-class degree holders.

- The government’s and semi~government’s low
productivity and bureaucracy have a direct impact on
manufacturers, especially those dealing with exports
and 1imports (customs, 1licence, loans, investments,

etc.}.

- High taxation on certain raw materials and products
increases the final product price. This becomes worse
when money from a particular tax is used for

nonproductive purposes (e.g., Refugee fund, Defense
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fund, etc.).

Lack of programming and bureaucracy in financing
policy make manufacturers reluctant to invest (e.gq.,

CDB, laws concerning loans, oligopoly in banks, etc.).

Some suggestions for change were:

The formation of share-holding companies or a
consortia [Industrial Strategy 1986] will reduce
individual capital investments. This will benefit
individual companies from investing in high technology
machinery, will reduce duplication, and provide full
utilization of machinery. It will reduce costs and

increase quality and productivity.

More surveys should be conducted which target each

sector, leading to more accurate results.

Large companies could work more effectively if they
split into smaller ones, specialising in some
products only. Flexible manufacturing [Industrial
Strateqgy 1986].

6.6 ON LINE OUALITY

Problems identified were:

Industrialization and specialization. No adequate
machinery for «certain products and process. This
could be solved with share-holding companies or

consortia.

Some suggestions for change were:

Simplification of process to prevent mistakes. There
should be a movement from dependence on workers to

dependence on machines and correct design.

- 87 -



6.7 CUSTOMERS

Some suggestions for change were:

The best means to identifying customers’ requirements
is through personal contact and reqular on-site
visits. This will establish and maintain strong

relations between the two parties.

It is always worthwhile to inform customers about the
enterprise capacity, capability and diversification.
This will lead to arrangements for larger orders and

production of similar products.

Failure rates are directly related to exact, accurate
and strict requirements set by the customers. These
requirements should be studied carefully before

accepting an order and giving the exact cost.

6.8 TRAINING

Problems identified were:

Insufficient coordination and communication among
educational institutions (ITA, CPC, HTI, etc.).

No professional personnel or consultants in matters
concerning quality and productivity in Cyprus. No QA

specialist personnel.

Limited amount of information technology and quality

activities.

The calibre of technical and vocational schools
graduates is far below what it should be, considering
the amount of money spent on each student. This is

good area to start quality awareness.
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- Workers mobility. Manufacturers invest money to train
personnel, who leave after 2-3 months to work for
somebody else. Opposite effect for training

investments.
Some suggestions for change were:

- Industrial Training Authority (ITA) should adopt a
planning study or pilot training for specific
production units and identify the current need for
full implementation (German prototype).

- 1ITA should reconsider the methodology of training and
the approval of courses. There should always be

follow-up.

- It is of top priority to educate top management first
regarding TQM.

- Training and re-training workers will cover labour

shortages.

- Reward workers who show interest in quality training

and productivity.
- Establishment of training schools for each sector.

6.9 OQUALITY COSTS

Problems identified were:
- Workers know they will receive salary increase and
cost of living allowance (COLA Union power). So

attention to quality and productivity is limited.

- There is no relation or agreement between unions and

manufacturers to correlate productivity and salary
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increase. Everyone gets a raise every vyear. This
causes to companies several problems for those highly
paid old workers with low productivity, and young

productive workers with lower earnings.

~ The system and the items selected for COLA are wrong,
according to CCCI and EIF. The allowance given to the
workers has a direct impact on the product cost and
competitiveness. There should be government

intervention in prices to work as a balancing factor.

6.10 CYPRUS QUALITY PROBLEMS TN A C & E DIAGRAM
(Fishbone)

Figure 6.1 (produced by Auto Cad V.10) includes the
quality problems and causes identified and discussed
during qualitatiﬁe and dquantitative assessment of the
survey. These causes/ factors address the areas where
Cyprus falls short in Quality Standards and levels

compared with those of other competitor countries.

The usual approach of a C & E diagram is the utilization
of the 5 Ms & E. Since this chapter evaluates TQM
activities a different approach was adopted. It is

divided into the same subject areas as Chapters 5 & 6.

According to Ishikawa (the first to have used this
diagram), if a diagram consists of many complex elements
it means that the knowledge of the causes is deep and
the diagram is very detailed and accurate. This large C
& E diagram will help greatly in the decision making
process, which consists of too many complicated stages
[Ishikawa K. 1976, Adair J. 1985].

This diagram also includes some causes identified by the
author and the other members of the National Quality
Management Committee of the Ministry of Commerce and

Industry in November 1991.
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Ffigure 6.1 FINDINCS OF AN EVALUATION
OF THE STATUS OF 1M
IN CYPRUS MANUFACTURING
INDUSTRY IN A C&E DIACRAM
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