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ABSTRACT

Technological, social and economic developments are rapidly changing the face of the
business world. In today’s marketplace, competition comes from many corners of the
globe. The globalisation process has resulted in a significant increase in the complexity of
consumer demand and the variety and availability of goods and services. In other words,
consumers now demand that a company’s offerings be individualised to meet particular
needs, expectations and situations and be delivered with speed and professionalism.

Under these conditions, quality has become the main criterion in consumer preferences.
Therefore, every business firm has to meet consumer needs and expectations by
producing at higher quality and lower cost as it is the only way to ensure competitive
advantage in the marketplace and survive in business in the long-run.

Today’s quality concept emphasises the importance of meeting customer requirements
the first time and every time. It not only focuses on the end-product or service delivered
to the customer, but also applies to such functions as finance, human resource
management, marketing, delivery and after sales service. Quality now embraces all the
ways in which the organisation meets the needs and expectations of its customers, its
employees, its shareholders and the community. This change of focus requires every
business firm to adopt and implement the “Total Quality Management”(TQM)
philosophy, which emphasises the role of the customer as the sole judge of quality, and
provides a systematic framework for customer-focused and continuous quality
improvement in all business processes and outputs of the organisation by the active
involvement of top management and the entire workforce.

The past few decades have also witnessed a rapid growth in the service sector and hence
an emerging requirement for designing efficient systems to manage services from a total
quality perspective.

This study aims to provide a comprehensive framework of TQM principles and their
applications in service organisations. It introduces the quality concept in terms of its
various perspectives and characteristics, including an analysis of quality-cost-productivity
relationships. The historical background of quality and its management is analysed on the
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basis of four quality eras: Inspection, Statistical Quality Control, Quality Assurance and
TOM. This is followed by an overview of the major contributors to TQM, including
W.Edwards Deming, Joseph M. Juran, Philip B. Crosby and the Japanese approach.

The total quality concept is defined in terms of David A. Garvin’s eight critical
dimensions of quality, namely, performance, features, reliability, conformance,
durability, serviceability, aesthetics and perceived quality. The major requirements of
TQM are analysed in terms of twelve essential principles which are consistent with the
criteria for the Malcolm Balridge National Quality Award in the United States: Customer
Jfocus, top management leadership and support, strategic planning, continuous
improvement, commitment to (training and education, employee empowerment,
participation and teamwork, recognition, measurement and analysis, quality assurance,
benchmarking, partnership development and corporate citizenship and responsibility.
Each principle is defined in detail, including illustrative examples.

This study also includes an overview of the major characteristics of services, service
organisations and service management in order to provide a basis for analysing TQM in
service. The application of TQM principles in service organisations is discussed in detail,
with particular emphasis on how they can be tailored to meet the unique characteristics
of services, service quality, service processes and systems, and service management.
Afterwards, recent efforts in quality improvement in Turkey are defined. This is followed
by a case study on TQM in a business research and consultancy firm in Turkey. The
study concludes with the expectations that the service sector will continue to evolve
rapidly in Turkey and abroad and that TQM will be the dominant theme of this decade as
it can be used to build customer-focused, flexible and profitable strategies not only by
service firms but by any organisation in any business sector.



OZET

Cagimizda teknolojik, sosyal ve ekonomik geligmeler is dinyasinda siirekli degigimler
yaratmakta ve hizla artan rekabetle birleserek diinyayir tek bir “global” pazara
gotirmektedir. Globallesen diizene bagli olarak tiiketici istek ve beklentileri hizla
degismekte ve titketiciye sunulan mal ve hizmetlerin gesitlilidi artmaktadir. Artik tiiketici,
firmalardan bireysel ihtiyaglar, beklentiler ve kogullart kargilayabilecek derecede gesitlilige
sahip iirtin ve hizmetler talep etmekte ve bunlarin firma tarafindan hizla ve profesyonelce
sunulmasini istemektedir. Bu kogullar altinda kalite tiiketici tercihlerinde temel kriter
haline gelmistir. Bu nedenle rekabet ortaminda istiinliik saglamak ve uzun vadede kalict
olabilmek i¢in her firma tiiketici istek ve beklentilerini herseyin (stiinde tutarak tam bir
“miisteri mutlulugu” yaratmak zorundadir.

Guntimtizde kalite kavrami migteri istek ve beklentilerini ilk defa ve her defa
kargilayabilmek seklinde tamimlanmaktadir. Cagdas kalite anlayigi sadece tiiketiciye
sunulan nihai Uriin ve hizmet kalitesini degil, finansman, personel yonetimi, pazarlama,
urtin teslimi ve satig sonrasi hizmetler gibi faaliyetleri de kapsamaktadir. Bagka bir deyigle
cagdas kalite anlayist musterilerin, personelin, hissedarlarin ve genis anlamda toplumun
istek ve beklentilerini kargilamaya yonelik isletmenin tiim proseslerinde ve iiriinlerinde
kalite gelisimini hedeflemektedir. Bu degisime bagli olarak her isletmede uygulanmasi
gereken yonetim sekli ise kaliteyi olugturan faktorlerin sadece miisteri tarafindan
belirlendigini vurgulayan ve tist yonetimin liderligi ve tiim personelin katilimiyla kalitede
misteriye doniik strekli gelisim hedefleyen “Toplam Kalite Yonetimi” (TKY)
felsefesidir.

Son yillarda i dinyasindaki en 6nemli gelismelerden biri de hizmet sektoriinde
yagsanmaktadir. Hizmet endistrilerinde meydana gelen hizli biiyiime, hizmet iireten
isletmelerin  6zelliklerine ve toplam kalite felsefesine bagli olarak etkin yonetim
sistemlerinin gelistirilmesi konusunu da giindeme getirmektedir.

Bu ¢alismanin amaci, TKY ilkelerini tanitmak ve bu ilkelere bagl olarak hizmet
sektorinde uygulanmasi gereken temel yontem ve faaliyetleri incelemektir. Kalite
kavramu degisik agilari ve ozelliklerine gore ele alinarak kalite-maliyet-verimlilik iligkisi
agiklanmigtir. Kalitenin ve kalite yonetiminin tarihsel gelisimi, “Muayene”, “Istatistiksel



Kalite Kontrol”, “Kalite Giivencesi” ve “TKY” olmak iizere dért ana dénemde
incelenmigtir. Bu boliime ek olarak Toplam Kalite felsefesinin olugumu ve gelisiminde
onemli rol oynayan Deming, Juran, Crosby ve Japon kalite yonetim modellerine
deginilmigtir.

Toplam Kalite kavramu ise David A. Garvin’in gelistirdigi performans, temel
Jfonksiyonlar: biitinleyici nitelikler, giivenilirlik, tasarima uygunluk, dayaniklilik, hizmet
edebilme yeterliligi, estetik ogeler ve miisterinin algiladigi kalite boyutlarina bagh
olarak incelenmektedir. TKY’nin temel kogullan Amerika Birlesik Devletleri’nde
gelistirilen Malcolm Balridge Ulusal Kalite Odulii kriterlerine uygun olarak segilen oniki
ilkeye gore agiklanmaktadir. Bu ilkeler; miisteriye doniik yonetim, iist yonetimin liderligi
ve destegi, stratejik planlama, siirekli gelisim, egitim, tiim igletme personelinin katilimi
ve grup ¢alismasi, basarili ¢alismalarin odilllendirilmesi, olgiim ve analiz, kalite
gitvencesi, benchmarking, personel, miisteri, tedarikci, diger iireticiler ve akademik
gevrelerle isbirligi yapmak ve sosyal sorumluluk seklinde siralanmaktadir. TKY
ilkelerinin tanimlanmast sirasinda bu ilkelere uygunluk gosteren sirketlerle ilgili 6rnekler
sunulmusgtur.

TKY’nin hizmet sektoriinde bagariyla uygulanabilmesi i¢in igletme tarafindan dikkate
alinmas1 gereken hizmet Griinleri, hizmet kalitesi, isletme yapist ve hizmet yonetimine
iligkin temel 6zelliklere de deginilmistir. Her ilkenin bu 6zellikler gergevesinde igletmeye
uyarlanmasina iligkin yontemler gelistirilmistir. Toplam Kalite olgusunun Tirkiye’de bir
an Once yaygmlastirilmas: gereklilifi vurgulanmig ve hizmet sektoriinde TKY ye ormek
olarak Turkiye’de “Yonetim Aragtirma ve Gelistirme Hizmetleri” sektoriinde faaliyet
gosteren bir sirkette yapilmakta olan ve yapiimasi gereken uygulamalara yer verilmigtir.

Sonug olarak, hizmet sektériindeki hizli gelisimin gelecekte de devam edecegi belirtilmis
ve TKY nin hizmet ve iiretim dallarinda faaliyet gosteren tiim kamu ve 6zel kuruluglar
tarafindan migteriye doniik, esnek ve etkin stratejiler gelistirmek i¢in kullanilabilen etkin
bir rekabet araci olarak giincelligini koruyacagt vurgulanmustir.
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1.INTRODUCTION



1. INTRODUCTION

Through utilisation of land, labour, capital and other resources, all societies need to
produce products, which are defined as the outputs of any process and consist of goods
and services. Goods are physical items such as refrigerators and colour television sets,
and services are the work performed such as transportation, education and health care.
Usually, the term “product” is used interchangeably with the term “goods” for physical
items.

Naturally, every product must possess certain properties named as product features such
as the fuel consumption level of an automobile or promptness of delivery in service.
These features are designed to meet the needs and expectations of customers who will
actually use them. A customer is one who is influenced by the product and may either be
internal or external. Internal customers are departments and workers who supply
products to each other, whereas external customers are influenced by the product, but
are not in the company. External customers who enter an office with a definite need but
without a clear idea of the product that will satisfy their needs as in the case of legal or
business consultancy services can also be named as clients.

As far as the customer is concerned, it is essential to define one more term; namely, the
user who receives the ultimate benefit of the product. Users are customers who perform
positive actions with respect to the product such as a manufacturer who purchases a
product for further processing in production, a consumer who purchases an end-product,
or a merchant who purchases a product for resale.

1.1. DEFINITION OF QUALITY: VARIOUS PERSPECTIVES

Having defined the main key words, we can now focus on the various definitions of
quality. J.M.Juran, one of the major contributors to quality movement in the world,
suggests that quality has two dominant meanings:

* Quality consists of those product features that are designed to meet consumer needs
and expectations and thereby provide product satisfaction. This is known as “quality of
design” (See Section 1.1.2.1.).



* Quality consists of freedom from deficiencies such as products that do not work,
factory scrap, late deliveries and design failures that cause trouble for consumers. This is
known as “quality of conformance” (See Section 1.1.2.2.). (Juran and Gryna 1988,
pp.2.2-2.3)

Juran has also developed a short and generalised definition where quality is expressed as
“fitness for use”. For a merchant who purchases and resells, fitness for use involves such
factors as ease of handling and storage, protection from damage during transportation
and correct labelling. In the case of a manufacturer who purchases material for further
processing in production, some relevant parameters for fitness for use are easy
processing, high productivity, low scrap, low cost and minimum operating time. Another
example might be the purchaser of an end-product such as an automobile where fitness
for use would represent such factors as low fuel consumption and safety. Thus the term
“fitness for use” refers to a variety of users and uses and has to be analysed in terms of
the ‘various characteristics and parameters of quality (See Section 1.1.1. and Section
1.1.2.). (Juran and Gryna 1980, p.1)

Although quality may be considered as “luxury”, “scarcity” or “expensive” by many
people in daily life, it is no longer “perfectionism” or the “best” in any abstract sense. For
instance, a consumer is planning to buy a refrigerator and has to choose between two
alternatives. The first alternative offers higher durability than the second one at a selling
price of 30.000.000TL., and the second alternative is sold at a price of 15.000.000TL. If
the consumer’s preferences are primarily based on price at the moment of purchase, he
will choose Alternative 2. However if the durability factor is dominant, he will choose
Alternative 1.

According to A.V. Feigenbaum, the originator of total quality control, quality means “the
best for satisfying certain customer conditions, whether the product is tangible (an
automobile, a television set) or intangible (health care, education).” These conditions are
related to the actual end use of the product or its selling price and are reflected in eleven
factors. These factors aim to reach that quality which establishes a balance between the
costs of a product or service and the customer value it renders:

* The specification of dimensions and operating characteristics.



* The life and reliability objectives.

* The relevant standards.

* The engineering and manufacturing conditions.

* The safety requirements.

* The material protection factors.

* The energy utilisation factors.

* The environmental factors.

* The installation, maintenance and service objectives.

* The engineering, manufacturing and quality costs.

* The costs of customer operation and use, and product service. (Feigenbaum 1986, p.9)
Today’s quality concept is basically defined as “achieving customer satisfaction” and
emphasises the importance of “making everything right the first time and every time”,
rather than striving to eliminate defective pieces at the end of the production process.
(Federal Total Quality Management Handbook - Introduction to Total Quality
Management in the Federal Government 1991, p.2)

1.1.1. QUALITY CHARACTERISTICS

Every product possesses a number of elements that jointly describe its fitness for use and
are often referred to as “quality characteristics”. These characteristics can be classified

into various groups such as:

* Structural/Technological/ Physical - e.g., length, frequency, hardness, acidity.



* Psychological/Sensory - e.g., status, taste, colour, appearance.
* Commercial/Contractual - e.g., warranty provisions.

* Time-Oriented - e.g., serviceability, reliability.

* Ethical - e.g., honesty and courtesy of service.

1.1.2. PARAMETERS OF QUALITY

According to J.M.Juran, it is possible to define quality characteristics in terms of
“Parameters of Quality” which can be expressed as “Quality of Design” and “Quality of
Conformance”.

1.1.2.1. QUALITY OF DESIGN

Consumers present considerable differences in their needs, expectations, attitudes, values,
income and purchasing power in response to which producers are obliged to create
variations in their products. These intentional variations come together to form the
quality of design of a product. For example, all automobile producers aim to provide
safe transportation to the consumer. However, automobile models differ in size, styling,
performance, economy and many other aspects. These design differences include such
factors as types of materials used in construction, reliability, accessories and equipment.
Such differences are intended to satisfy the different needs and expectations of
consumers. (Juran and Gryna 1980, p.2, Montgomery 1990, p.2)

Quality of design is often referred to as the “targeted quality” and involves the physical
structure and specifications of the product such as size, volume, weight and aesthetic
dimensions like colour and appearance. For example, the decision to produce a sports car
or a family car, or the decision to produce a bulb with a life of 200 to 250 hours or one
with a life of 1000 to 1500 hours reflects choices to be considered in relation to quality
of design.



According to the Deming philosophy, quality is a never-ending improvement process
based on consumer orientation. Therefore quality of design must start with consumer
research, and sales and service call analyses to determine customer needs and
expectations. An important requirement is to consider both the present and potential
needs of consumers in the targeted market and have a long-term planning orientation.
This is usually followed by the development of a prototype which will go through various
improvement phases. (Gitlow and Gitlow 1987, p.8, Ishikawa 1985, p.54)

Quality of design requires rational decisions to be made during the product and process
design phases in order to ensure that certain functional requirements and specifications
will be met. For example, a computer manufacturer may use an extra item in the design
of a certain component which will improve functional reliability and result in fewer
service calls after sale and higher customer satisfaction. This design is likely to lead to
higher production costs, but such costs are aimed at preventing quality problems at later
stages in the product life-cycle.

Quality of design decisions are based on a variety of factors that affect the organisation
and its external environment such as consumer needs and expectations, top management
strategies, company policies, intensity of competition, technological facilities, financial
conditions, productivity of labour, production capacity, availability of materials and other
inputs. (Gozla 1990, pp.3-4)

1.1.2.2. QUALITY OF CONFORMANCE

The quality of conformance is how well the product conforms to the specifications and
tolerances required by design. It is the extent to which a firm and its suppliers are able to
meet and surpass the design specifications required to satisfy customers.

Quality of conformance is influenced by several factors such as training, motivation and
supervision of workforce, the choice of manufacturing processes and quality assurance
system (process controls, tests, inspection procedures, etc.) and the extent to which these
quality assurance procedures are followed. (Gitlow and Gitlow 1987, p.8, Montgomery
1990, p.2)



Quality of conformance can be determined by scientific tools and is therefore measurable.
Suppose, for instance, in relation to quality of design, the producer has decided to use
cotton in a certain product to better satisfy customer’s needs. In quality of conformance,
the producer has to ensure that the product fits the specified characteristics (type and
standard of yarns used, thickness of fabric, etc.) in design which can be expressed by two
values: The nominal value and the tolerances. The nominal value is defined as the
targeted value such as the thickness of fabric required by the design. Tolerances are the
sensitivity limits above and below the specifications. They show how much variability
(i.e., deviation from the target dimension) can be allowed without a deterioration in the
performance of a product. Naturally, the smaller the variability in the process, the higher
the conformance quality.

For instance, the targeted length of a bolt used for a simple moulding process in
construction is specified as 5 centimetres. This is the nominal value of the bolt and is
likely to remain the same if the bolt is to be used in the manufacturing processes of an
aircraft. However, the tolerance limits will show significant differences. For the moulding
process, tolerance limits of 0.5 millimetres might be satisfactory. On the other hand, these
limits must be narrowed to 0.005 millimetres if the bolt is to be used in the manufacturing
of an aircraft since the degree of sensitivity required is relatively high.

Quality of conformance is easily measured after nominal value and tolerances are
defined. According to the traditional practice in manufacturing, all pieces within the
tolerances are assumed to have quality of conformance. (Kavrakoglu 1993, pp.14-16)

However, largely due to the Japanese quality philosophy and practice, today’s approach
is to achieve targeted dimensions exactly all the time rather than trying to remain within
the upper and lower tolerance limits (See Section 3.1.4.).



1.2. QUALITY COSTS

All firms engaged in quality improvement must establish a system for quality planning,
analysis and control in order to ensure that quality contributes positively to business
profitability, return on investment and cash-flows.

All organisations use financial controls, which involve analysing variances between actual
and budgeted costs, identifying reasons of these variances, and taking corrective action.
Generally these controls are applied on a departmental or functional basis - product
development, production, personnel, marketing, etc. Until the 1950s, there has been no
direct effort to measure the costs of quality, except for the departmental activities of
inspection and testing. There were many other quality-related costs, but they were
scattered among various departments and accounts and were mainly considered as
“overhead” accounts.

However, starting in the 1950s, many organisations established quality-oriented staff
departments and began to evaluate the costs of quality on a formal basis. The managers
of these new departments had to communicate these activities to top management. Since
the common language of these managers was money, there emerged the concept of
analysing costs of quality as a means of communication between top management and
quality-oriented staff departments.

As the staff quality specialists extended their analyses, some interesting findings were
recorded:

* The quality costs were not only the results of factory operation, but of the support
operations as well.

* The major portion of quality costs was due to poor quality. Although the costs of poor
quality were avoidable, there was neither any structured approach nor clear responsibility
for action to reduce them.

* The quality costs were higher than the figures in the accounting reports. For many
organisations, these costs ranged between 20% to 40% of sales.



These findings were followed by the identification of the reasons why the cost of quality
should be explicitly considered in every organisation. These reasons are summarised
below:

* The increase in quality costs due to an increase in the complexity of products and
services provided to the consumer.

* The need for quality managers and engineers to effectively communicate quality costs
in the language that will have impact on top management, namely, money.

* The need to identify major opportunities for reducing customer dissatisfaction due to
product failures which take place after sale.

* Increasing awareness of life-cycle costs such as maintenance, labour and spare parts
and the cost of field failures.

* The availability of usage of quality-cost tables for other functional analyses in the
organisation.

* The need to expand budgetary and cost controls to cover non-departmental costs of
poor quality (scrap, rework, etc., which cut across departmental lines) as well as
departmental costs.

* The need to identify quality costs as separate accounts in budgeting due to the
inadequacy of the accounting systems to analyse quality-cost tables and records and meet
the needs of the quality function. (Juran and Gryna 1988, pp.4.2-4.3, Montgomery 1990,

p.5)

As a result, quality costs have emerged as a financial control tool for management and as
an aid in identifying opportunities for reducing quality costs.



1.2.1. QUALITY COST CATEGORIES

In general, quality costs are defined as the “cost of getting things right”. (Feigenbaum

1993, p.41)

In other words, quality costs are associated with producing, identifying, avoiding or

repairing products that do not meet requirements and specifications. Many organisations

summarise these costs into four major categories as shown in Table 1.2.1.

PREVENTION
COSTS

* Quality planning

and engineering costs

* New products review

* Product/process
design costs

* Process control
costs

* Burn-in costs

* Training costs
* Supplier quality
evaluation costs

* Quality data
acquisition and

analysis costs

QUALITY COSTS
APPRAISAL INTERNAL
COSTS FATLURE COSTS
* Inspection and * Scrap
test of incoming * Rework
material costs * Retest
* Product * Failure analysis
inspection and * Downtime cost
testing costs * Yield losses
* Cost of * Downgrading
materials and
services consumed
* Maintaining
accuracy of test
equipment

EXTERNAL
FAILURE COSTS

* Complaint
adjustment

* Returned product
* Warranty charges
* Liability costs

* Indirect costs

Table 1.2.1. Quality Cost Categories.
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1.2.1.1. PREVENTION COSTS

Prevention costs are incurred in an effort to “make it right the first time” and keep failure
and appraisal costs to a minimum. They are associated with all efforts in design and
manufacturing that are directed toward the prevention of nonconformance.

Prevention costs are divided into eight categories: Quality planning and engineering, new
products review, product/process design, process control, burn-in, training, supplier
evaluation and quality data acquisition and analysis.

Quality planning and engineering costs are associated with the creation of the overall
quality plan, the reliability plan, the data system, all specialised activities involved in the
quality assurance function, the preparation of manuals and procedures to communicate
the quality plan and the costs of quality audits for evaluating the implementation of
activities involved in the overall quality plan.

New products review are the costs of reliability engineering and other quality-related
activities involved in the launching of new product designs. These costs are associated
with the preparation of bid proposals, the evaluation of new designs from a quality
viewpoint, the preparation of tests to evaluate the performance of new products, and
other quality activities during the development and preproduction stages of new
products.

Product/process design costs are incurred during product design or the selection of
production processes that are designed to improve product quality. These costs include
the costs of process capability analyses, inspection planning and other activities
associated with the production process.

Process control costs are the costs of in-process inspection and testing to determine the
status of the process rather than for product acceptance. They include the costs of
applying process-control techniques such as control charts which are designed to monitor
the production process in order to reduce variation and ensure product quality.

11



Burn-in costs are incurred during the preshipment operation of the product in order to
prevent early-life field failures.

Training costs are the costs of planning, developing, implementing, operating and
maintaining formal training programs for quality.

Supplier quality evaluation costs are incurred during the evaluation of supplier quality
activities prior to selection. They also include costs that are incurred in the auditing of
activities during the contract and associated effort with suppliers.

Quality data acquisition and analysis costs are the costs of running the quality data
system to collect data on product and process performance. They also include costs of
analysing data to identify problems, and summarising and publishing quality information
for management. (Juran and Gryna 1988, p.4.6, Montgomery 1990, pp.5-7)

1.2.1.2. APPRAISAL COSTS

Basically, appraisal costs are associated with measuring, evaluating and auditing
components, products and purchased materials. These costs are incurred to determine the
degree of conformance to the quality requirements.

Appraisal costs are divided into four subcategories such as inspection and test of
incoming material, product inspection and testing, cost of materials and services
consumed and maintaining accuracy of test equipment.

Inspection and test of incoming material costs are incurred in an effort to determine the
quality of purchased product by inspection at the source, by inspection on receipt, or by
surveillance. In other words, these costs are associated with the inspection and testing of
all vendor-supplied materials. They include inspection, test and evaluation at the
supplier’s facility, receiving inspection and test, and a periodic audit of the supplier’s
quality-assurance system.

Product inspection and testing costs are incurred to check the conformance of the
product throughout its various stages of production. These costs are associated with final

12



acceptance testing, packing, loading and shipping checks, and any test done at the
customer’s facilities before turning the product over to the customer as well as life
testing, reliability testing and environmental testing.

The cost of materials and services consumed includes the cost of material, components
and products that are devalued by reliability testing or consumed by a destructive test.

Maintaining accuracy of test equipment requires costs to be incurred to operate a
system that keeps the measuring equipment and instruments in calibration. (Juran and
Gryna 1988, p.4.6, Montgomery 1990, p.7)

1.2.1.3. INTERNAL FAILURE COSTS

Internal failure costs are incurred when materials, components, products and services fail
to meet quality requirements, and this failure is found out prior to product delivery to the
customer. They are the costs that would disappear if no defects existed in the product.
Examples of subcategories in internal failure costs are scrap, rework, retest, failure
analysis, downtime, yield losses and downgrading.

Scrap is defined as the net loss of labour, material and overhead on defective product
that can not economically be repaired or used.

Rework 1s the cost of correcting defective units so that they meet specifications and are
fit for use. It may include additional operations or steps in the manufacturing process

which are intended to solve chronic or infrequent defects.

Retest 1s the cost of reinspection and retesting of products that have been submitted to
rework or other changes. (G6zlii 1990, p.6)

Failure analysis includes the costs that are incurred to analyse nonconforming units to
identify the reasons of product failures.

Downtime cost is the result of idle production facilities due to nonconformance to
requirements. For instance, the production line may be down because of defective raw

13



materials purchased from a supplier which have not been discovered during inspection
and testing of incoming materials.

Yield losses are defined as the cost of process yields that occur even with conforming
products such as soft drink containers which are overfilled because of the excessive
variability in filling and measuring instruments.

Downgrading is the difference between the normal selling price and any selling price that
might be obtained for a product which does not meet customer requirements. (Juran and
Gryna 1988, p.4.5, Montgomery 1990, p.7)

1.2.1.4. EXTERNAL FAILURE COSTS

External failure costs arise in cases where the product does not perform satisfactorily
after it is supplied to the customer. These costs would disappear if there were no defects
and every unit of product conformed to requirements. This category includes complaint
adjustment, returned product or material, warranty charges, liability costs and indirect
costs.

Complaint adjustment includes all costs of investigation and adjustment of justified
complaints that are attributable to the product which does not conform to requirements

or defective installation.

Returned product or material costs are incurred due to the receipt, handling and
replacement of the defective product returned from the field.

Warranty charges are all costs involved in repairing or replacing products that are still
within the warranty period.

Liability costs are the costs or awards incurred as a result of product liability litigation.
Indirect costs are incurred due to customer dissatisfaction with the quality level of the

delivered product. Therefore, they reflect the customer attitude toward the company.
These costs are mainly defined as the loss of business reputation, loss of market share due

14



to delivering products and services that do not conform to customer expectations with
regard to fitness for use, and loss of future business. (Juran and Gryna 1988, p.4.5,
Montgomery 1990, p.8)

1.2.1.5. HIDDEN QUALITY COSTS

In addition to the four major quality cost categories, there are also costs named as
“hidden costs”, which are incurred as a result of underestimating the costs of poor
quality. Hidden costs include the following:

a) Potential lost sales: This hidden cost can be partially measured by estimating the
percentage of signed orders that are cancelled and converting this percentage to sales in
monetary terms. These cancellations are a reflection of less-than satisfactory
performance.

b) Cost of redesign due to quality reasons.
¢) Cost of software changes due to quality reasons.

d) Cost of changing manufacturing processes due to inability to meet quality
requirements.

e) Extra manufacturing costs due to defects, including additional costs for inventory
charges, overtime and space.

f) Scrap not reported due to fear of reprisals, or scrap that is charged to a general ledger
account without an identification as scrap.

g) Costs included in standards since history shows that a certain level of defects is
inevitable and allowances should be included in standards. Such costs should be a part of
the cost of poor quality, even when operating within those standards as they represent
opportunities for improvement.

- 15



h) Excess process costs for an acceptable product. For example, a process of filling
packages with dry soap meets label weight requirements, but the process aim is set above
label weight to account for the variability in the filling process. Therefore, in case of large
variability, the aim must be set far enough above the minimum to accommodate the
variability. A reduction in variability could mean that the process aim could be set closer
to the minimum, and thereby reduce the average amount of overfill. (Juran and Gryna
1993, pp.22-23)

1.2.2. MANAGEMENT OF QUALITY COSTS

Quality cost figures vary from one organisation to the other depending on the tyi)e of the
organisation and the success of the quality-improvement efforts. In some organisations,
these costs are approximately 5% whereas in others they increase up to 35% or 40% of
sales.

Obviously the cost of quality will be different for a high technology computer
manufacturer than for a typical service organisation such as a hotel or a travel agency.
Many organisations face problems due to quality costs that are higher than the necessary
levels. Therefore, management must have continuous focus on the processes associated
with the appraisal, analysis and reduction of these costs.

The main objective of quality-cost analysis is to achieve cost reduction through
identification of improvement opportunities. This is often done with a “Pareto analysis”,
which consists of identifying quality costs by category, by product, or by type of
nonconformity.

Although the cost of quality in many organisations can be significantly reduced, it is not
realistic to expect that it can be reduced to zero. Before that level of performance is
reached, the incremental cost of prevention and appraisal will increase more rapidly than
the resulting cost reductions. However, a quality-cost program associated with effective
quality improvement efforts has the capability of reducing costs by 50% or 60% provided
that no organised effort has previously existed. This cost reduction is also consistent with
the Pareto principle; that is, most of the cost reductions will result from attacking the few
problems that are responsible for the majority of quality costs.

- 16



In analysing quality costs and in developing plans for quality cost reduction, the role of
prevention and appraisal costs are of critical importance. Many organisations spend a
major portion of their budgets on appraisal, and not enough on prevention. This is an
easy mistake for an organisation to make, since appraisal costs are usually budget-line
items in the quality-assurance or manufacturing areas, whereas prevention costs may not
be routinely budgeted items. It has often been observed that appraisal costs are eight or
ten times the magnitude of prevention costs. This is an unreasonable ratio as money spent
in prevention will have greater payback than money spent on appraisal.

It is not always easy to generate quality cost figures since most of these categories are not
directly reflected in the accounting records. Therefore, it is also difficult to collect
extremely accurate information on cost categories. It is possible to obtain information by
the accounting system on those quality-cost categories that correspond to usual business
accounts like product testing and evaluation as well as various categories of failure costs.
In cases where exact information on quality-cost categories is not available by the
accounting system, the organisation must collect information based on estimates or
special monitoring and surveillance procedures to accumulate these costs over the study
period.

Quality costs may be reported on a basis that allows straightforward evaluation by
management. Managers require quality costs to be expressed by an index that compares
quality cost with the opportunity for quality cost. Quality costs may be reported in the
form of a ratio, where the numerator is the monetary value of the quality cost and the
denominator is a measure of some activity like hours of direct production labour, units of
product, monetary value of direct production labour, etc. (Montgomery 1990, pp.9-10)

Generally top management requires a standard in order to compare actual quality-cost
figures. However, obtaining absolute standards associated with quality-cost levels of
competitors is not an easy task. Therefore, usually current performance is compared with
past performance where quality-cost programs report variances from past performance.
This is not an effective tool for ensuring quality improvements since inefficiencies in the
past might be carried to the future by this analysis.
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All these applications specified above leads us to an interesting conclusion: Some quality-
cost programs fail due to several reasons summarised in Table 1.2.2.a. These problems
can be overcome by following specific guidelines defined in Table 1.2.2.b.

* Failure to use quality-cost information as a mechanism for identifying improvement opportunities: If
quality-cost information is only used as a tool for scorekeeping, it will be impossible to identify problem
areas and develop improved procedures. Therefore, quality-cost programs fail,

* Underestimating the extent of the commitment to prevention by management: In companies with no
effective quality-cost programs, the amount of money allocated to prevention seldom exceeds 2% of
revenue. This amount must be increased to a threshold of 5% to 6% of revenue which must be spent on
quality improvement.

* Managers become preoccupied with perfection in the cost figures: A major mistake made by many
managers is to overemphasise the process of treating quality costs as part of the accounting system rather
than as a management control tool. This approach results in a significant increase in the time required to
collect and analyse cost data and identify opportunities for quality improvement. As the time increases,
managers become more impatient and less convinced of the effectiveness of the quality-cost program.
Such programs are likely to be abandoned by management.

* In many organisations, quality-cost programs are personalised. In other words, they are associated with
an individual who is a strong advocate and sponsor. In addition, the Quality Department considers these
programs as their “own” to maintain.

Table 1.2.2.a. Major Reasons of Failure in Quality-Cost Programs. (Montgomery 1990,
pp.10-11, Juran and Gryna 1988, p.4.27)

18




* Quality cost categories must be defined according to organisational needs by selecting those detailed
cost categories which apply to the organisation.

* Numerical goals must be developed and specific projects must be identified.

* Top management must make sure that necessary resources are provided and responsibility is assigned
to line departments.

* A structured program of improvement must be developed with responsibility and resources assigned.

* Total quality costs must be interpreted in relation to other figures with which managers are familiar
such as the following:

a) Quality costs as a percentage of sales.

b) Quality costs as a percentage of cost of goods sold.

¢) Quality costs as a percentage of total manufacturing costs.
d) Quality costs compared to profit.

¢) Quality costs per share of common stock.

f) Effect of quality costs on the break-even point.

* The accounting system must be expanded to quantify quality costs as separate accounts.

* An organisational mechanism must be developed to identify problem areas and their reasons and to
provide details to the level needed.

* Information on quality costs must be considered as a management control tool to identify improvement
opportunities and emphasise commitment to quality.

* The quality cost system must be depersonalised and tied in with a structured program of quality
improvement that has upper and middle management support.

Table 1.2.2.b. Major Guidelines for a Successful Quality Cost Program. (Juran and
Gryna 1993, p.20, Juran and Gryna 1988, p.4.27)
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1.3. QUALITY, COSTS AND PRODUCTIVITY

Many organisations face difficulties in providing the customer with products that have
faultless quality characteristics. A major reason for this difficulty is variability that exists
in every product due to differences in materials, in the way operators perform their tasks,
and the performance and operation of the equipment used in manufacturing. For
example, the thickness of a razor blade may vary between razors. If this variation is
small, it may have no major impact on the customer. However, if the variation in blade
thickness is large, the customer is likely to perceive the unit as unsatisfactory and
unacceptable. Therefore, all organisations must focus on quality improvement which
involves efforts to reduce variability in products and processes.

Quality is a key factor leading to business success, growth and improved competitive
osition. Quality improvement must be considered as a major business strategy for a

p p J gy

number of reasons such as the following:

* Increasing consumer awareness on product and service quality.

* Strong consumer quality-performance orientation.

* Increasing complexity of consumer preferences and expectations.

* Increasing cost pressures on production inputs.

* Increasing intensity of competition.

* Improvements in productivity through effective quality engineering programs.

* Increasing variety of products and services due to technological improvements.

* Globalisation of markets which enables consumers to make their choices among a

variety of competing brands. (Axelsen 1993, p.20, Aydinceren 1993, p.33, Montgomery
1990, p.4)
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What customers want is important to a producer in terms of business continuity and
growth. When people want a product, they usually want it to be perfect at a minimum
price. However, absolute product perfection is impossible to attain and repeat at any
production cost. Even near approaches to perfection are too costly for manufacturers of
most products to attempt to reach. When the manufacturer intends to produce to such
high quality standards, his costs force him to charge prices considered as outrageously
high by most customers. The result of this cost versus quality trade-off is the production
of generally satisfactory quality goods and services produced at a cost below the price
customers are willing to pay. It is in this rather uneasy balance between the customer’s
desire for perfection and the manufacturer’s desire to minimise cost of quality
improvement programs. Therefore, the appropriate approach is to integrate the quality-
development, quality-maintenance, and quality-improvement efforts of the wvarious
groups in an organisation so as to enable marketing, engineering, production, and service
at the most economical levels which allow for full customer satisfaction. (Vaughn 1974,
pp-7-8, Feigenbaum 1986, p.6)

In relation to this approach, it is of critical importance to the producer to establish a
balance between different categories of quality costs since these categories are closely
related to each other. For example, if prevention costs are increased in an effort to
improve quality of conformance, costs of appraisal and failure will decrease. This is due
to effective planning and organisation which will reduce inspection and testing
repetitions and the percentage of failures. It is also possible to have considerable
reductions in failure costs by a relatively lower increase in training costs. The
relationships between the major categories of quality costs can be further explored by
studying Figure 1.3.a and Figure 1.3.b. Each figure displays three curves:

1. Costs of appraisal plus prevention: These costs equal zero at 100% defective and rise
as perfection is approached. However, the amount of rise differs in the figures.

2. Failure costs: These costs are zero when the product is 100% good and rise to infinity
when the product is 100% defective. As the vertical scale is cost per good unit of
product, at 100% defective, the number of good units is zero, and thus the cost per good
unit is infinity.
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3. The sum of curves 1 and 2: This curve represents the total cost of quality per good

unit of product.

To To
oo 4
Total Cost per Total
Cost per quality —______ P ) Fail quality
good unit costs . good unit cgls?sre 1/ costs
of product
of product Failure
costs \
Costs of appraisal
Costs of appraisal plus prevention

0 Quality of conformance, ¥ 100

0 Quality of conformance, ¥ 100

Figure 1.3.a. Traditional Model for Optimum Figure 1.3.b. Emerging Model for
Quality Costs. (Juran and Gryna 1993, p.25) Optimum Quality Costs.(Juran and

Gryna 1993, p.25)

Figure 1.3.a. represents the conditions that prevailed during much of the twentieth
century. Appraisal plus prevention involved much appraisal and little prevention. Most
appraisal was due to human mistakes associated with such factors as the inability to
maintain attention or to exert muscular effort 100% of the time. These mistakes
considerably limit the efforts to attain perfection at finite costs. Therefore, the costs of
appraisal plus prevention rise to infinity as perfection is approached, and consequently
the total cost curve rises to infinity.

Figure 1.3.b. represents conditions as they evolved in the late twentieth century. Priorities
on prevention became higher. Technological advancement reduced the inherent failure
rates of materials and products. Robotics and other forms of automation led to a decrease
in human error during production and automated inspection and testing reduced the
human error of appraisal. As a result, these developments created an ability to achieve
perfection in the long-run at a finite cost. (Juran and Gryna 1993, pp.24-25)

People who are not familiar with the concept of quality improvement usually say that if
quality increases, costs will rise and productivity will fall. It is true that if quality of design
increases, costs will rise temporarily since high quality characteristics are first reflected in
the quality of design. However, the immediate trade-off can be found in the company’s
ability to satisfy consumer needs and expectations and to meet competition in
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international markets. Additionally, as quality of conformance increases, defects, reworks
and adjustments will decline and result in cost decrease and productivity gain. If quality
of design meets consumer requirements, sales will increase, creating an economy of
scale. This leads to rationalisation and costs will decrease even further.

So if a company follows the principle of “quality first”, its profits will increase in the
long-run accompanied by substantial cost savings and high productivity which will
improve its competitive position. This is why Japanese products have become highly
competitive in the world market. In order to win in international competition, Japan has
raised its quality of design continuously, and obviously costs have gone up with it.
However, quality of conformance has been improved by applying process control
effectively. Lower rates of defects and reworks and even their elimination have led to a
cost decrease. Japan’s targeted quality has gained consumer approval, and its products
have sold very well. As a result, quality costs have been reduced and quality products
have been manufactured inexpensively. (Ishikawa 1985, pp.54-55)

According to W.E. Deming, improvement of quality transfers waste of man-hours and
machine-time into production of a good product and better service. This results in a
chain reaction between quality, costs, productivity, competitive position and work
motivation as shown in Figure 1.3.c.

The human resource is the backbone of the organisation and provides effective means to
improve quality and productivity. Therefore, commitment of the entire workforce to the
organisational objectives is of critical importance to ensure continuous business success.
When managers call for an improvement in quality, the workforce is more likely to
respond positively than they might have done to a demand for an increase in productivity
or a reduction in costs. Thus quality improvement becomes an important human
motivator. If quality is improved in a creative way, costs will decline and productivity
will increase. (Seghezzi 1993, pp.46-47)

However, achieving quality improvement is not easy in the modern business
environment. A significant problem is the misunderstanding of quality of conformance-
productivity relationship by top management. In some companies, managers consider
quality of conformance and productivity as opposite attributes. These managers suggest
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that slow and careful work results in high quality and low productivity whereas fast work
leads to low quality and high productivity. This view is not accurate since quality of
conformance is associated with high productivity and low costs, and depends on the
ability of the firm and its suppliers to surpass the design specifications required to meet
consumer needs and expectations. Thus many quality programs fail due to the problem of
deciding on the area of focus (quality or productivity) as a result of this
misunderstanding. So all managers must bear in mind that quality and productivity are
inseparable and quality improvement is always accompanied by higher productivity and
lower costs.

Another problem in achieving quality improvement is management focus on
manufacturing a product in adequate volume. In such cases, little attention is paid to
achieving quality, productivity and economy in production. Therefore, the products are
likely to fail in the marketplace since they do not reflect the quality needs and
expectations of consumers.

In addition, many industries face rapid evolution of technology which creates significant
difficulties in implementing an effective quality improvement program. As technological
advances occur rapidly in the industry, and as the new technologies are immediately used
to exploit competitive advantage in the marketplace, the process of achieving adequate
levels of quality of design and quality of conformance in production will be difficult for
companies which are unable to adopt and use new technologies. (Montgomery 1990,

p.3)

Success in quality improvement programs requires full commitment of top management
and workforce to effective deployment of quality as a business strategy. Firms that
effectively take on quality as a business strategy will enjoy substantial return on
investment through successful quality improvement programs based on the Total Quality
Management approach (See Chapter 3). These programs will provide increased
profitability and result in increased market penetration, lower manufacturing and service
costs, higher productivity and significant competitive advantage.
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AND ITS MANAGEMENT



2. HISTORICAL BACKGROUND OF QUALITY AND ITS MANAGEMENT

The desire for quality is not a new development in human history. The first written set of
rules developed by Hammurabi, the king of Babylon, represents the introduction of
quality control into social life. Later, other developments such as measures for weight,
length and area and the invention of the printing-press have accelerated the process of
standardisation. (Kavrakoglu 1993, p.25)

During the Middle Ages, the custom of branding one’s products became popular. With
this practice came an interest in maintaining a good reputation to be associated with the
mark.

As a concept, quality has been with us for millennia. Only recently has it emerged as a
formal management function. The discipline is still evolving. Originally, it was reactive
and inspection-oriented; today, quality-related activities have broadened and are
considered as essential for strategic success. Once the responsibility of manufacturing and
operations departments, quality today includes a variety of functions such as purchasing,
engineering, research and development, personnel management and marketing, and
requires the attention of top management.

Most modern approaches to quality have emerged gradually through steady evolution
and are the results of a series of discoveries stretching back over a century which can be
organised into four distinct “quality eras”: Inspection, Statistical Quality Control, Quality
Assurance and Strategic Quality Management or Total Quality Management (TQM). The
first three are discussed in this section and the fourth, a more recent development, is
discussed in detail in Chapter 3.
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2.1. INSPECTION

Before the Industrial Revolution, manufacturing and quality-related activities were
performed by artisans and skilled crafismen, who were involved in all aspects of the
production process. Goods were produced in small volumes and parts were matched to
one another by hand. A well-performing product was viewed as the outgrowth of
reliance on skilled craftsmen for all aspects of design, manufacturing and service.

The discovery of steam power in the eighteenth century led to Industrial Revolution
which introduced the factory system, mass production and specialisation of labour. Thus
formal inspection became essential with the rise of mass production and the need for
interchangeable parts. As the production volume increased, parts could no longer be
fitted to another by hand. The production process was time-consuming, costly and
required a large pool of skilled workers. Prices were higher than the average consumer
could afford, especially for machinery and equipment. (Kavrakoglu 1993, p.25, Vaughn
1974, p.4)

These pressures led to the development of the American system of manufacturing. This
system introduced the use of special-purpose machinery to produce interchangeable parts
through a predefined sequence of operations. From a quality viewpoint, the key
development in the eighteenth century was the establishment of a rational jig, fixture and
gauging system. Jigs and fixtures were designed from a standard model of the product to
be manufactured. They were used for positioning tools or holding parts while they were
being worked on in exactly the same way and keeping them fixed so that operations were
precisely and accurately performed. As a result, a high degree of interchangeability was
assured. However, there were still deviating parts due to use of imperfect raw materials,
worn tooling and improper mounting during machining operations.

In order to minimise problems at final assembly and ensure accurate inspection,
producers also used gauges which were also based on a standard model of the product to
assure uniformity. As the American system of manufacturing matured, gauging became
more refined and inspection became more important. In the early 1900s, Frederick W.
Taylor, the father of “scientific management”, brought added legitimacy to the inspection
activity by singling it out as a basic task for the functional bosses.
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According to Taylor, the inspector is responsible for the quality of work, and specialists
and engineers must formulate technical and work standards. All workers have to perform
is simply to do what they are told and follow the standards and procedures set for them.
This method has been effective in the early 1900s when there were only few engineers
and most workers were either elementary school graduates or illiterates. However, as
workers became self-aware and educated in time, the Taylor method gave rise to
problems.

Taylor’s approach to management has failed to recognise the hidden abilities of workers.
A person has little pride in a product if his work is only a very minor part of that product
such as tightening screws or installing a knob hour after hour. The method ignores
humanity and treats people like machines performing repetitive and simple tasks. The
worker is left with the size of his paycheque only for his sense of achievement which is
mainly a function of the quantity of his output rather than its quality. So quality suffers.

As a result, workers lost work motivation and began to show no interest in their work.
Further problems arose since quality-related activities were only limited to inspection and
to such narrow processes as counting, grading and repair, and troubleshooting was
considered beyond the reach of the average inspection department. The need for a
change was stimulated by research conducted at Bell Telephone Laboratories which led
to the development of Statistical Quality Control. (Garvin 1988, pp.3-5, Ishikawa 1985,
p.25)
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2.2. STATISTICAL QUALITY CONTROL

In the 1920s, Walter Shewhart, a physicist, began to formulate a statistically based
approach to quality improvement at Bell Telephone Laboratories. He was a member of a
group which was responsible for investigating the problems of quality. The group’s
research was prompted by the concerns of the engineers at Western Electric, the
manufacturing branch of the Bell System, who were seeking greater uniformity and
standardisation in the nationwide telephone network. In 1924, an Inspection Engineering
Department was established at Western Electric, which later became the Quality
Assurance Department of Bell Laboratories. The group, which included such luminaries
as Shewhart, Dodge, Romig, Edwards, and later Juran, is credited for establishing the
present-day discipline of Statistical Quality Control.

Shewhart was the first to recognise that variation was a part of industrial life and could
be analysed by using the principles of probability and statistics. Shewhart stated that raw
materials, operator skills, and equipment would vary to some degree. Therefore, no two
parts were likely to be manufactured to exactly the same specifications. Even the same
part produced by a single operator on a single machine was likely to show variation over
time. From a management viewpoint, this required the problem of quality to be
reconsidered in terms of differentiating acceptable variation from fluctuations that
indicated trouble.

According to Shewhart, it is essential to predict how a certain phenomenon is expected
to vary in the future and state, at least approximately, the probability that the observed
phenomenon will fall within limits. So Shewhart developed simple statistical techniques
to define these limits and graphical methods to plot production values and determine
whether or not they fell within the acceptable range. (Garvin 1988, p.7)

Shewhart’s concept was to detect and eliminate the sources of variation in the process
that could not be attributed to the routine operation of the process. However, the
presence of the work standards imposed an upper limit on productivity and restrained the
efforts for improvement beyond the standard. As long as the standard was being
achieved, there would be no motivation or reason for continuous improvement. So the
methods introduced by Shewhart could not be interpreted properly, since they were
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viewed as a tool to control the quality of the product and not the efficiency of the
process.

Although Shewhart promoted the establishment of definitions of quality, the concept of
quality control was viewed as a screening process separate from manufacturing. It was
the responsibility of the production department to meet the quotas in manufacturing.
Since workers had only to achieve a productivity standard, someone else had to look out
for quality. (DeVor, Chang and Sutherland 1992, pp.10-11)

At the same time Shewhart was pursuing his work on the economic control of processes,
other researchers - H.F. Dodge and H.G. Romig - at Bell Laboratories were advancing
on the practice of sampling, a critical element in Statistical Quality Control. The
“acceptance sampling” approach is based on the concept of checking a limited number
of items in a production lot, and then deciding on that basis whether the whole lot is
suitable for shipment to the customer. However, this approach involves certain risks
named as “consumer’s and producer’s risks”. Since samples are never fully
representative, one may occasionally accept a production lot that actually contains a large
number of defective items, or one may reject a production lot that actually has perfectly
acceptable quality.

In an effort to overcome these problems, Dodge and Romig developed sampling plans
that would enable the probability of accepting an unsatisfactory lot to be limited to a
certain percentage. A certain number of items would be checked for a specified lot size.
If the number of defective items in that group exceeded the number allowable according
to the sampling tables, the entire lot would be rejected. However, the method was limited
in application since it was only applicable to individual production lots, rather than to the
overall level of quality produced by a manufacturing process. (Garvin 1988, pp.7-9)

As a result of these developments, inspection costs fell and quality improved. However,
sampling techniques and process control charts did not have immediate impact outside

the Bell System.

The concepts of Statistical Quality Control gained wide interest with the advent of
World War II which created the need to produce munitions in large volumes. In
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December 1940, a committee was established by United States (US) War Department to
develop standards in the area of quality. The group developed a new set of sampling
tables based on the concept of acceptable quality levels (AQL), which was defined as the
poorest quality (maximum percent defective) that a supplier could maintain over time
and still be regarded as satisfactory. This approach was supported by extensive training
programs on techniques in Statistical Quality Control in cooperation with major
universities. As a result, the United States was able to produce military supplies
economically and in large quantity. The wartime standards published at that time were
known as Z-1 standards.

England also developed quality control early at a relatively early date. In 1935, the
British Standards 600 were introduced based on E.S. Pearson’s statistical work. Later,
US Z-1 Standards were adopted as British Standards 1008. Other standards were also
formulated and used in England during the war years. (Garvin 1988, pp.10-11, Ishikawa
1985, p.14)

So the concept of quality control was established as a recognised discipline. However, its
methods were primarily statistical and its impact was limited to the factory floor. Further
developments took place in the era of Quality Assurance during the 1950s and 1960s.

2.3. QUALITY ASSURANCE

During the Quality Assurance era, quality evolved from a narrow, manufacturing-
oriented viewpoint to one with broader implications for management. Although problem
prevention remained as the main objective, the profession’s tools expanded far beyond
statistical techniques. Four separate elements were defined: quantifying quality costs,
total quality control, reliability engineering, and zero defects.

Until the 1950s, most efforts to improve quality were based on the assumption that
defects were costly. Managers had to decide how much quality was enough for them. In
1951, Juran analysed this phenomenon in the first edition of his “Quality Control
Handbook”, and stated that the costs of achieving a given quality level could be divided
into avoidable and unavoidable costs. Avoidable costs were those of defects and product
failures, and unavoidable costs were associated with prevention. Juran considered failure
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costs as “gold in the mine” since they could be reduced to a considerable extent by
investing on quality improvement.

Managers now had a way of determining how much to invest in quality improvement.
The decisions made early in the production chain such as the process of planning a new
product design, had implications for the quality costs incurred later on, in both the
factory and the field. Additional expenditures on prevention were likely to be justified as
long as failure costs remained high. (Garvin 1988, pp.12-13)

In 1956, Armand Feigenbaum furthered this principle by introducing the concept of
“total quality control”. The underlying principle of total quality control was to make
quality everyone’s job and to ensure that quality starts with the design of the product and
ends only when the product has been placed in the hands of a customer who remains
satisfied. Feigenbaum suggests that all products move through new design control,
incoming material control, and product or shop floor control. In order to provide
genuine effectiveness, all departments such as engineering, purchasing, manufacturing,
marketing, shipping and customer service must be involved in these activities. Otherwise,
mistakes made early in the process may cause problems in later stages during assembly or
after the product has reached the customer.

Both Juran and Feigenbaum agreed that top management was responsible for the
effectiveness of quality improvement programs and emphasised the importance of careful
measurement and reporting of quality costs. They also suggested that a statistics
background was no longer enough to ensure competence as a quality professional. They
implied that a new function, quality control engineering, was essential in order to deal
with the quality system. This system now included such issues as new product
development, vendor selection, and customer. service, in addition to manufacturing
control. Quality control engineering would be responsible for high-level quality planning,
defining quality standards, coordinating the activities of other departments, and providing
quality measurements. All of these activities required a mix of management skills.

At the same time Juran and Feigenbaum were pursuing their work, another branch of the

discipline named as “reliability engineering” was emerging. The principal objective of
reliability engineering was to assure the acceptable product performance over time.
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Reliability engineering was heavily based on probability theory and statistics. Like total
quality control, it emphasised the importance of preventing defects from happening in the
first place, and engineering skills and attention to quality throughout the design process.

The last significant development in the Quality Assurance era is the “zero defects”
concept, which promotes a constant and conscious desire to do a job right the first time.
This concept has been introduced by Philip B. Crosby and developed as a result of a
quality improvement program in 1961-1962 in Martin Company, a manufacturer of
Pershing missiles for the US army. It heavily focuses on management expectations,
human relations, training, motivation and problem-solving. It implies that one of the key
factors to success in quality improvement is to identify problems at their source so that
appropriate action for correction can be applied on time.

Together with costs of quality, total quality control and reliability engineering, the zero
defects concept helped expand the boundaries of the quality profession, with its emphasis
on motivation and employee spirit. Product design, engineering, planning and service
activities were now as important as manufacturing control and statistical techniques. New
management skills were required, especially in the area of human relations. Since
interfunctional coordination became a primary concern, quality professionals shifted their
attention to designing programs, setting standards, and monitoring the activities of other
departments. (Garvin 1988, pp.13-18, Halpin 1966, p.5)

Table 2. summarises the major concepts involved in the evolution of quality management
from Inspection to Quality Assurance. In spite of these changes, approaches to quality
remained largely defensive, the main objective of the quality professional still being the
prevention of defects.
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CHARACTERISTICS

Primary concern

View of quality

Emphasis

Approach

Methods

Role of quality
professionals

Who has responsibility
| for quality

STAGE OF THE QUALITY MOVEMENT

Inspection
detection
a problem to

be solved

product
uniformity

inspects in quality

gauging and
measurement

inspection, sorting,

counting and grading

the inspection
department

Statistical
Quality Control

control

a problem to
be solved

product uniformity
with reduced
inspection

controls in quality

statistical tools and
techniques

application of
statistical methods
and troubleshooting

the manufacturing
and engineecring
departments

Quality

Assurance

coordination

a problem to be solved
but one that is attacked
proactively

the entire production
chain, from design to
market, and the
contribution of all
functional groups to
preventing quality
failures

builds in quality

systems and programs

quality planning,
quality measurement
and program design

all departments, but

top management is only
peripherally involved in
planning and
implementing quality
policies

Table 2. The Evolution of Quality Management From Inspection to Quality Assurance.

(Garvin 1988, p.19)
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2.4. THE EVOLUTION OF THE TOTAL QUALITY MANAGEMENT
PHILOSOPHY

Although a proactive approach was being followed in the 1960s, quality was still
regarded as something that would hurt the company if ignored, rather than as a basis for
ensuring competitive advantage in the marketplace. That view finally changed in the
1970s and 1980s, when the strategic aspects were recognised and embraced by several
companies. For the first time, top managers began to express an interest in quality and
linked it with profitability. Having defined quality from the customer’s viewpoint, they
insisted on its inclusion in the strategic management process, regarding it as a major tool
for success in competition.

Thus a new vision began to emerge as a result of such factors as increasing cost pressures
on production inputs, intensity of competition, variety of products and consumer
awareness on product quality. All these factors related losses in profitability and market
share to poor quality. Together, they awakened companies to quality’s competitive
potential and directed their focus towards “Strategic Quality Management”, or “Total
Quality Management” as a more popular term, which is defined as “a systematic and
integrative way of managing the organisation at all levels, top management to front line,
to achieve customer satisfaction by involving all employees in continuously improving
the work processes of the organisation”. (Federal Total Quality Management Handbook
- Introduction to Total Quality Management in the Federal Government 1991, p.1)

2.4.1. CONTRIBUTORS TO TOTAL QUALITY MANAGEMENT

As far as the history of the American Quality Movement is concerned, the list of its
contributors will be a long one including many significant practitioners, educators and
authors such as Frederick Taylor, Walter Shewhart, Larry Miles, Peter Drucker and Tom
Peters, who have guided others by sharing their knowledge and experience.

The accomplishments of the Japanese Union of Scientists and Engineers (JUSE) also
receive considerable attention. As part of the joint efforts to rebuild Japan after World
War II, General Douglas Mac Arthur provided the Japanese with the opportunity to
work with American experts in quality improvement. The results have been the
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significant contributions of individuals such as Kaoru Ishikawa, Maasaki Imai, Genichi
Taguchi and others. ‘

However, as with any list of contributors, a few stand above the others. These
contributors are Dr.W.Edwards Deming, Dr. Joseph Juran and Philip B. Crosby, who are
recognised as the pioneers of the TQM approach and the quality coaches of America.
Each was an active consultant, lecturer, and author who developed his own distinctive
approach to quality management. The remainder of this section aims to provide a brief
overview of their contributions and the Japanese experience in managing for total
quality. (Federal Total Quality Management Handbook - How to Get Started 1991, p.54)

2.4.1.1. W. EDWARDS DEMING

W.Edwards Deming was a statistician, widely credited with leading the Japanese quality
revolution. In 1950, he went to Japan to lecture on statistical quality control, including
statistical process control and problem-solving techniques. Today, the highest quality
award in Japan is named after Deming,

Deming’s basic philosophy on quality is that good quality does not always mean high
quality. Quality is whatever the customer needs and wants, and since the customer
preferences and requirements are continuously changing, the solution to defining quality
in terms of the customer is constantly to conduct customer research. According to
Deming, productivity improves as variability decreases. Therefore, it is not only enough
to meet specifications. It is essential to focus on reducing the variation as well. This can
be achieved through statistical quality control techniques, which may be used to study
random variation where the limits of variation are predictable. Deming also suggests that
inspection is too late, costly and ineffective. Therefore, firms must rely on statistical
evidence of quality and eliminate inspection.

Deming recognises the important role of purchasing in quality improvement and claims
that companies must rely on single sourcing for critical items as keeping a second source
for every item is a costly practice. He suggests that single sourcing eliminates minor
differences between products from two suppliers, provides better vendor commitment
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and simplifies the procedure for accounting and paperwork. (Federal Total Quality
Management Handbook - How to Get Started Appendix 1A 1991, pp.1-3)

Deming has also outlined a 14-point management plan to coordinate a company-team
approach to top quality and productivity as summarised in Table 2.4.1.1.

1. Create constancy of purpose for improvement of product and service. This requires long-term
planning to improve quality and service, to become competitive and to stay in business, as well as
dedication to innovation in all areas to best meet the needs of the customers.

2. Adopt the new philosophy. 1t is impossible to live with previously accepted delays, mistakes, defective
materials, and defective workmanship since other companies are always trying to do better. So every
company should focus on ¢liminating substandards.

3. Cease dependence on mass inspection and rely on statistical evidence that quality is built in. In
case of inspection the process will keep producing the same proportion of defective items until process
improvement is made. Therefore, it must be regarded as an integral part of the improvement procedure;
not as the single control of quality. The company needs basic applications of statistics at every phase of a
process in order to make necessary improvements and maintain an acceptable level of quality and
production.

4. End the practice of awarding business on price tag alone. It is essential to learn how to use
meaningful measures as well as price when deciding on purchases. A basic requirement is to develop
long-term relationships and work with fewer suppliers. Statistical tools are needed to judge the quality of
vendors and purchased parts. Management must make sure that the purchasing department and vendors
understand specifications and know how the material is to be used in production and by the final
custormer.

5. Constantly and forever improve the system of production and service. An important requircment is
to continuously search for problems, reduce waste and improve quality by applying statistical tools and
encouraging teamwork among designers, manufacturers, and customers to ensure that the final product
does what it was intended to do.

6. Institute modern training methods on the job. Training must include a thorough understanding of
the entire process and an individual’s part in it. Every worker must know who the customer is and what
the customer requires. The customer is the next person in the production process, and to satisfy that
customer is as important as to satisfy the customer who receives the final product. Statistical methods
must be used to determine whether or not training has been successfully completed.

7. Institute modern methods of supervising. Modern supervisors must be regarded as leaders and
facilitators, not as overseers. They must report to upper management about processes that need
correction, and once informed, management must take action. The responsibility of foremen must be
changed from numbers to quality and barriers that prevent workers from doing their jobs must be
removed.

(continued)
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8. Drive out fear. Workers cannot perform their best unless they feel secure. Fear of asking questions,
expressing ideas, and reporting problems can lead to costly delays in quality improvement efforts.
Therefore, management must make sure that employees have confidence to participate fully in the
company’s quality process.

9. Break down barriers between departments. People in research, design, purchasing, manufacturing
and sales must work as a team to anticipate production problems. A rush into production often causes
costly delays that could have been avoided by a team approach. Process problems can be best solved by
multidisciplinary quality control teams.

10. Eliminate numerical goals for the workforce. Eliminate targets, slogans, pictures, posters and
unrealistic goals such as zero defects. This approach causes managers to appear to be dumping their
responsibilities on the workforce. It claims that properly motivated workers can accomplish zero defects,
higher productivity, higher quality, ignoring the fact that the problem primarily lies with management.
Instead, a plan must be developed on the basis of realistic goals.

11. Eliminate work standards that prescribe numerical quotas. Such standards practically create high
cost and inefficiency since quotas focus on quantity instead of quality. Employees will work fast until the
quota is met and then ease off for the remainder of the shift. Thus quotas can almost be reached but
never exceeded. Piecework is even worse since people are either paid to make defective units or
penalised for something that could be the system’s fault if penalties for defects are involved.

12. Remove barriers that hinder the hourly workers. Nothing should interfere with the worker’s ability
to do a good job. Job instructions must be concise, clear and thorough, and problems with inspection or
gauges should not have unfair reflections on the worker. The supervisor should listen to the worker
regarding process problems and report back on action taken.

13. Institute a vigorous program of education and training. An organisation needs not only good
people, but also people who are improving themselves with education. Quality and productivity
improvements change the number of people needed in some areas and the jobs required. Therefore, it is
essential to continuously train and retrain workers. Education in simple but powerful statistical
techniques is required of all people in design, engineering, purchasing, production, quality control,
finance and sales.

14. Create a structure in top management that will push every day on the above 13 points,
Management must agree on the direction the company wants to take and explain to employees through
various means including seminars, newsletters and meetings why the change is necessary and why
everyone must be involved. Sufficient training, time and effort are required to implement the 14-point
plan in all levels and areas of the organisation.

Table 2.4.1.1. Deming’s 14-point Management Plan. (Smith 1991, pp.14-17)
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2.4.1.2. JOSEPH M. JURAN

Like Deming, Joseph M. Juran is credited with his contribution to the Japanese quality
revolution. After studying electrical engineering and law in USA, he enjoyed a
distinguished career as a business executive, government administrator, writer, lecturer
and consultant. He went to Japan in 1954 to lecture on quality management. He is the
author of several books on quality and its management, and is the editor of the “Quality
Control Handbook™. After years of independent activity, he established the Juran
Institute to conduct quality training seminars.

As mentioned in Section 1.1., Juran defines quality as “fitness for use”, meaning that a
product or service must meet the needs and expectations of its users. He suggests that
there are two kinds of quality: quality of design (See Section 1.1.2.1.) and quality of
conformance (See Section 1.1.2.2.). Quality of design is what distinguishes a Cadillac
from a Chevrolet, and refers to the design concept and its specification. Quality of
conformance represents the match between the actual product and intended design.

In order to achieve fitness for use, Juran has developed a comprehensive approach to
quality which involves the entire life of a product, from design to vendor relations,
including such areas as process design and development, manufacturing control,
distribution, sales, and customer service. Being the first to deal with broad management
aspects of quality distinguishes him from those who emphasise specific techniques,
statistical or otherwise. In the 1940s, he found out that although the technical aspects of
quality control had been well covered, firms did not know how to manage for quality
improvement. Juran identified some of the problems associated with the human resource
in such areas as organisation, coordination of functions, and communication.

To eliminate these problems, Juran relies on structured annual improvements associated
with a sense of devotion, massive training programs, and top management leadership. He
is in favour of using statistical process control, but he notes that it can lead to a “tool-
oriented” approach. He claims that companies should eliminate campaigns which
motivate the workforce to solve the quality problems by doing “perfect work™, since they
fail to set specific goals and plans, or provide the resources required. He recommends the
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application of concepts such as quality circles, since they improve communication
between top management and workforce.

According to Juran, “quality is not free” and there is an optimum point of quality, above
which conformance is more costly than the value of the quality obtained. He also
suggests that a cost-of-quality accounting system is likely to attract top management
attention on areas needing improvement, and thus improve communication, since such a
system speaks top management’s language - namely, money. (Federal Total Quality
Management Handbook - How to Get Started Appendix 1A 1991, pp.5-7)

Juran, like Deming, agrees on the important role of purchasing in quality improvement,
but i1s not in favour of single sourcing for critical purchases. He claims that single
sourcing can easily ignore the company’s goal of sharpening its competitive edge in
quality, cost, and service. Therefore, he relies on multiple sources of supply for critical
items such as raw materials and components.
'd

Basically, Juran proposes a project-by-project approach to quality improvement based on
teamwork, problem-solving and top management support. This approach mainly includes
eleven steps which are summarised in Table 2.4.1.2.
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1. Improvement in attitudes. First of all, managers must build awareness of the need and opportunity for
improvement and create an environment that is adaptable to change. This requires data collection to
show the extent of the problem. Usually the most convincing data to top management are quality cost
figures. Therefore, expected benefits and advantages must be monetised and presented in terms of return
on investment.

2. Set goals for improvement. At corporate level, quality goals must be based on changing needs and
expectations of customers, competitor performance in the marketplace, and outstanding historical
performance. In addition, quality goals must be defined for product and process features mainly based on
technological analysis, and for departments and persons mainly based on historical performance.
Management must make sure that these goals are measurable, attainable, legitimate and equitable.

3. Organise to reach the goals. This step involves establishing the quality council, identifying problems,
selecting projects and designing quality improvement teams and facilitators. All quality improvement
takes place project-by-project. The establishment of the quality council is a fundamental step in
mobilising for quality improvement. The council is responsible for initiating, coordinating and
formalising annual quality improvement throughout the organisation. The quality council is usually
composed of senior managers at upper and middle management levels. In large companies, quality
councils must be established at divisional levels as well as at corporate levels.

4, Organise for improvement in knowledge and conduct the analysis. Quality improvement teams
composed of people from several departments including quality professionals and line. managers must
define the program, analyse problems and their possible reasons, and carry out projects to solve the
problem. The proposed solutions to problems are based on the information developed through hypothesis
testing by using past and current performance data, and by conducting experiments.

5. Provide training. An essential requirement for quality improvement is to provide extensive training
for the entire company. Among the most important training needs are those for upper managers,
planners, and quality improvement teams. Training for top management must emphasise the basic
concepts and the responsibilitics of upper managers for integrating quality improvement with the
company’s business plan. The purpose of training for planners is to minimise quality problems for
internal and external customers. For quality improvement teams, training must concentrate on the
methodology on quality improvement: the process, the skills and the tools.

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

7. Institute the change. Departments that take corrective action must be convinced to cooperate. This
involves gaining the approval of management (if required) for instituting the solution and installing the
solution in a way that will make it effective. The presentation to management should include the size of
the problem, alternative solutions, the cost of recommended changes, expected benefits, and efforts taken
to anticipate the impact of these changes on employees. Installing the proposed solution requires
adequate training, time for reflection on a proposed change, and choosing the right time for
implementing the change.

(continued)
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8. Institute controls and report progress. Controls must be set up to follow progress on the solution of
the problem to ensure that the solution continues to be effective, and unforeseen problems are resolved.
Formal follow-up is provided by the control sequence used to monitor and correct occasional problems.

9. Communicate results. Communication improves the clarity and credibility of management’s
message. Results associated with successful projects, people behind these projects and their work
environment will serve as training materials and feedback on performance.

10. Give recognition and provide rewards. Recognition basically consists of “ceremonial” actions like
certificates, plaques, prizes, which focus on improvement actions rather than on the control of
operations. Published accounts of successful projects serve not only to provide recognition, but also serve
as case materials for training and as powerful stimulators. The reward system (merit rating, salary
changes, bonuses, promotions, etc.) should serve for rewarding performance on quality and on quality
improvement. Quality-oriented rewards should be woven into the overall reward system.

11. Keep score and maintain momentum. Management must make sure that annual improvement
becomes part of the regular systems and processes of the company.

Table 2.4.1.2. Juran’s Approach to Quality Improvement. (Federal Total Quality
Management Handbook - How to Get Started Appendix 1A 1991, p.7, Juran 1992,
pp.328-329,331-332, Juran 1989, pp.35,43-44,68,152-153, Juran and Gryna 1980,
pp.120-129)

2.4.1.3. PHILIP B. CROSBY

Philip B. Crosby started in industry as an inspector. He rose through the ranks at several
companies and eventually became the vice president of quality at ITT. In 1979, he
founded Philip Crosby Associates Inc. along with the Crosby College.

As a quality expert, Crosby is best known for introducing the concept of zero defects in
the 1960s, when he was in charge of quality for the Pershing missile project at Martin
Corporation. According to Crosby, quality is conformance to requirements and can only
be measured by the cost of non-conformance. He suggests that prevention is the only
system that can be utilised for managing quality. By prevention, Crosby aims at achieving
perfection and claims that there is absolutely no reason for having defects in any product.
Therefore, there is no place in his philosophy for statistically acceptable levels of defects,
and the only standard for performance is zero defects.
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The philosophy of zero defects is that if a defect is identified, managers and engineers
must focus on isolating the source of the defect and take appropriate corrective action to
ensure that the particular defect does not occur again.

According to Crosby, the zero defects approach produced mixed results because it was
picked up by industry simply as a motivation program to encourage production workers
to perform better. He suggests that the Japanese were the only ones who correctly and
successfully applied zero defects as they considered it an ultimate goal and a management
performance standard, rather than only a motivation program for employees. Unlike
American companies, the Japanese companies adopted the zero defects approach as a
way of life and a management philosophy, encouraging hard work and determination for
reaching high performance standards. (Montgomery 1990, p.14)

So Crosby believes that the key to quality improvement by the zero defects approach is
to change top management’s thinking. If management sets high standards of
performance and communicates them thoroughly to all levels of the organisation, zero
defects is possible.

As far as the purchasing function is concerned, Crosby suggests that at least half of the
quality problems in purchasing items are caused by not clearly defining the requirements.
Since defects are defined as deviations from the announced and published requirements
that are collectively agreed upon, considerable effort must be devoted to these
requirements. Crosby again notes the example of Japan, where “they treat the supplier as
an extension of their business”. He also recommends rating buyers as well as vendors
since most of the rejections that occur are the fault of the purchaser. (Federal Total
Quality Management Handbook - How to Get Started Appendix 1A 1991, pp.8-9)

Crosby offers a 14-point program for quality improvement which focuses on prevention

rather than detection, changing corporate culture and ensuring management commitment
and employee involvement. This program is summarised in Table 2.4.1.3.
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1. Make it clear that top management is committed to quality. Top management must be aware of the
need for quality improvement and must make sure that quality is the first item on all meeting agendas. It
must develop and communicate clear messages on quality such as written quality policies.

2. Form quality improvement teams. Each team should be held responsible for confirming that needed
actions take place in its department and in the company as a whole.

3. Determine where current and potential quality problems lie. Areas needing improvement must be
identified through measuring progress based on quality measures that are appropriate to every activity.

4. Evaluate the cost of quality and explain its use as a management tool. Arcas where quality
improvement is profitable must be determined based on the estimations of quality costs by the controller.

5. Raise the quality awareness and personal concern of all employees. Emphasis must be placed on
creating quality awareness through quality newsletters, posters, booklets, efc.

6. Take corrective action to correct problems identified through previous steps. The real purpose of
corrective action is to determine and eliminate problems forever. Alternative solutions for correction are
generated by using statistical process control and problem-solving techniques.

7. Establish a committee for zero defects planning. This committee must consist of members of the
quality teams. An essential requirement is to develop a zero defects plan in accordance with the needs,
characteristics and the culture of the organisation.

8. Train supervisors. All levels of management must be trained in order to actively carry out their part
of the quality improvement program.

9. Hold a “Zero Defects Day”. A “Zero Defects Day” should be scheduled to allow employees realise
that there has been a change and the company has a new performance standard.

10. Encourage employees to set improvement goals. Supervisors should coordinate with their people
and encourage them to set specific and measurable goals for themselves and their groups.

11. Encourage employees to communicate to management the problems they face in attaining their
improvement goals. Management should always make a concluding response to the submitting person.

12. Provide recognition. The recognition program should be meaningful and well deserved.

13. Establish quality councils. Quality professionals should meet regularly to communicate and learn
from each other.

14. Do it all over again to emphasise that quality improvement is a never-ending process. This is an
essential requirement to emphasise that quality improvement is an ongoing process.

Table 2.4.1.3. Crosby’s 14-point Program for Quality Improvement. (Federal Total
Quality Management Handbook - How to Get Started Appendix 1A 1991, pp.9-10,
Smith 1991, pp.21-23)
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2.4.2. THE JAPANESE EXPERIENCE IN MANAGING FOR TOTAL QUALITY

Before World War I1, Japan had knowledge of the British Standards 600 and had them
translated into Japanese during the war. In addition, many scholars began studying
modern statistical techniques. However, their work was expressed in mathematical
language, which was difficult to understand, and therefore, could not gain popular
acceptance.

Japan also lagged behind in management. The Japanese had been applying the Taylor
method, where quality control was totally based on inspection, and not every product
was sufficiently inspected. Workers were required to exactly follow the specifications set
by specialists. Japan was still in the age of “cheap and poor quality” products. Japanese
companies had competitive advantage in the marketplace in terms of cost and price, but
not of quality.

Following World War II, the Japanese adopted a new course based on the mission of
reaching national goals by trade. All industries were destroyed, and the major problem
was with the Japanese telecommunication system. The problem was not only due to the
war, but also due to the quality of equipment which was uneven and of inferior quality.
Therefore, the US forces took steps to train the Japanese telecommunication industry in
modern statistics in 1946, which was the beginning of statistical quality control in Japan.
(Ishikawa 1985, p.15, Nonaka 1993, p.81)

Companies which had been extensively involved in manufacturing military products
during the war in Japan were faced with the problem of switching to civilian products.
These companies still had a national reputation for producing and exporting poor quality
goods. So in addition to the adoption of modern statistics, the Japanese undertook to
learn how other countries managed for quality in an effort to solve their quality
problems. They sent teams abroad to wvisit foreign companies and study their
management and production systems. Afterwards they translated selected foreign
literature into Japanese. They also invited foreign practitioners and lecturers to Japan to
conduct training courses and seminars for managers and workers.
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Dr. W. Edwards Deming was the first American to have a major impact on the Japanese
quality revolution. Deming gave a series of lectures to the members of the Japanese
Union of Scientists and Engineers (JUSE), on statistical techniques and control processes
and their impact on quality improvement.

Dr. Joseph M. Juran was also invited by JUSE to conduct seminars for top and middle-
level managers, where he explained the broad aspects of quality, management’s
responsibility for quality, and focused on the importance of planning and goal setting in
quality improvement.

Apart from Dr. W. Edwards Deming and Dr. Joseph M. Juran, other quality
professionals, including Philip B. Crosby and Dr. Armand Feigenbaum, made important
early contributions to the Japanese quality revolution. All noted the role of top
management in establishing the organisational environment, systems and processes to
ensure that quality becomes an integral part of the organisation’s mission and everyone is
empowered to contribute fully to the achievement of the quality objective. (Federal Total
Quality Management Handbook - Introduction to Total Quality Management in the
Federal Government 1991, p.19, Juran 1989, p.7)

2.4.2.1. A SPECIAL WORD ON QUALITY CIRCLES

The Japanese companies are widely credited with their quality circle activities that are
designed to contribute to organisational development. These activities have gained wide
acceptance in Japan in the 1960s, and have also begun to be applied by companies in
USA and Europe in the 1970s.

Basically, a quality circle is a team of about ten workers and supervisors within a single
company department. This small group operates continuously as a part of company-wide
quality improvement activities to conduct studies that improve the effectiveness of work
in that department.

Participation in quality circles is voluntary. According to Kaoru Ishikawa, one of the

major contributors to the Japanese approach to managing for total quality, this principle
is a key to success in quality improvement because it represents a respect for humanity
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and is an ideal form of democratic management. He also notes that employees can not
succeed unless they feel that they participate in activities with their own free will.

The organisation of the quality circle begins with a training program which integrates
data collection and analysis methods, case studies based on successful projects performed
in other quality circle activities, and the completion of an actual project.

As far as the implementation of quality circle activities is concerned, Ishikawa defines
three main objectives which must be pursued in every organisation. To reach these
objectives, Ishikawa notes the importance of encouraging ten items that serve as useful
guidelines in implementation. These objectives and guidelines are listed in Table 2.4.2.1.

The quality circle activities have been extremely successful in Japan and led to significant
improvements in product and service quality. The training provided to workers in
preparing them to become better managers and supervisors are also significant.

There have also been some applications of the quality circle concept in Western society,
often in different names such as “Productivity Improvement Teams”. However, it is not
clear whether these teams have been as effective as those in Japanese companies. This
may be due to both cultural and technological reasons. In Western society, many top and
mid-level managers have a poor understanding of the important role of quality in
productivity improvement, or the engineering and technical skills needed in the
organisation to achieve quality and productivity improvement. Technical knowledge of
these skills is much more widespread in Japan than in the West.

Usually, managers and engineers are reluctant to delegate to the work force certain
responsibilities and functions that they have once viewed as their own. This creates
cultural resistance to changes required in all kinds of improvement activities. Besides, the
work force often does not consider itself as responsible for assisting managers to improve
the performance of the company, although workers often have some very good ideas
about quality and productivity improvement. Therefore, it is a major challenge to the
Western industry to change this attitude. (Montgomery 1990, p.15)
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OBJECTIVES
* To contribute to organisational development.
* To respect humanity and build a happy and bright workshop that is worth living in.

* To exercise human capabilities fully, and eventually draw out infinite possibilities.

GUIDELINES

* Self-development

* Voluntarism

* Group activity

* Participation by all

* Utilisation of quality control techniques

* Activities closely connected with the workplace
* Continuity in quality circle activitics

* Mutual development

* Originality and creativity

* Awareness of quality, problems and improvement

Table 2.4.2.1. Objectives and Guidelines in Implementing Quality Circle Activities.
(Ishikawa 1985, pp.140-141)
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2422 KEY SUCCESS FACTORS OF THE JAPANESE APPROACH TO
MANAGING FOR TOTAL QUALITY

According to Ishikawa, Japanese companies define quality as “anything that can be
improved in order to meet customer requirements”. He also claims that the Japanese
approach is a thought revolution in management that aims to develop, design, produce
and service a quality product which is the most economical, most useful, and always
satisfactory to the consumer. (Ishikawa 1985, pp.44-45)

Today, the results of the Japanese quality revolution are well known in international
markets. Japanese products such as automobiles, electric appliances, advanced
electronics and toys are widely recognised for their superior quality, in contrast to their
earlier products. This significant improvement can be explained in terms of both strategic
and cultural factors.

2.4.2.2.1. STRATEGIC FACTORS

The Japanese have successfully adopted the principles of Deming, Juran, and other
Americans to their own organisational culture. They developed the concept of Kaizen or
continuous improvement, and pioneered the use of quality circles. As mentioned in
Section 2.4.1.3., the Japanese were also able to adopt and apply Crosby’s “Zero Defects”
approach since they considered it a way of life and a management philosophy
encouraging hard work and determination for reaching high performance standards
which are thoroughly communicated throughout the organisation. As a result, Japanese
companies devised several strategies for creating a quality revolution. These strategies
are summarised in Table 2.4.2.2.1.
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1. Company-wide quality management, which requires top management leadership and participation by

everyone in every division in the company.

2. Consumer-orientation in quality management, which emphasises the importance of producing

products that consumers want and are happy to buy.
3. Management based on the “quality first - not short term profit first” objective to gain customer
confidence and hence increase the company’s profits gradually and steadily, which will enable the

organisation to have stability and continuity in the long-run.

4. Education and training in managing for quality, which must be repeated over and over again to

promote participation by everyone in every division.

5. Application of quality circles that are a part of the company-wide quality management activities and

are designed to contribute to the development and improvement of the enterprise.

6. Elimination of barriers to sectionalism in the organisation by considering the person in the next

process as a customer.

7. Application of cross-functional committees to promote company-wide habit of improvement and

communication among divisions.

8. Continuous follow-up of quality costs and application of quality audits.

9. Utilisation of statistical methods to make estimations and judgements, and then to take appropriate

action,

10 Undertaking quality improvement at a continuing and revolutionary pace.

3

Table 2.4.2.2.1. Key Strategic Factors of Success of the Japanese Approach to Managing
for Total Quality. (Ishikawa 1985, pp.37,91,104,106,117-118, Schonberger 1982,
pp.47,80)
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2.4.2.2.2. SOCIAL AND CULTURAL FACTORS

According to Ishikawa, the basic features of the Japanese social and cultural background
also facilitated the quality revolution. Some of these features are summarised below:

1. Respect for humanity as management philosophy. The Japanese believe that
everyone who has connection with the company (consumers, shareholders, employees
and their families, subcontractors, etc.) must be able to feel happy and comfortable with
the company, and make use of his’/her capabilities to realise his/her potential. Therefore,
systems based on concepts such as top management leadership, participative
management and company-wide training required for quality improvement can be
successfully applied in Japanese industries.

2. Education: Japanese people are very interested in education which has made it much
easier to educate people in quality management and statistical methods. According to
Ishikawa, first of all, it is essential to improve the general level of education in a country
in order to improve education in quality improvement.

3. Little emphasis on professionalism: Job rotation is of critical importance in Japan.
For instance, when an engineer enters a company, he/she is rotated among several
divisions such as design, manufacturing, quality control, and even marketing.

4. Labour unions: In Japan, most unions are enterprise-wide unions. In Japanese
industries, workers are exposed to job rotation programs and receive training in several
areas and as a result, companies have multi-functional workers. Ishikawa suggests that
this is difficult to apply in Western companies, where functional unions are too strong.

5. Pay system: The pay system in Japanese companies is mainly based on seniority, rank
and merit. According to Ishikawa, workers can not be motivated to work by money
alone, and therefore must be satisfied in terms of the following:

a) Monetary desires and the joy following the fulfilment of basic needs, including the

minimum conditions for survival, man’s never-ending desire for wealth, and material
satisfaction (e.g. desire to buy a car).
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b) The satisfaction of doing the job well, including the joy of reaching a goal or
completing a project.

c¢) The satisfaction derived from cooperating with others and from being recognised by
others.

d) The joy of personal growth which refers to the satisfaction that comes from the ability
to realise one’s own potential, having self-confidence, becoming a self-fulfilled person,
and contributing to society by using one’s own brains and working voluntarily.

6. Turnover rate, layoff, and lifetime employment system: Japanese companies have a
family-like pattern of employment and stress education and training, especially in
managing for quality, because they believe that if employees are well-educated and well-
trained, both the company and the employees will benefit. In addition, if employees are
well-managed, they seldom move from one company to another. Therefore, the turnover
rate is low in Japanese companies.

The Japanese usually practice lifetime employment system in order to ensure that
employees feel secure and comfortable with their company. This system is one of the
major factors that increase work motivation, productivity and loyalty to the organisation.
Therefore, it is a desirable system from the points of view of humanity, democracy, and
management.

7. The role of government and nationwide activities for promoting quality
management. Japan has entered an era of trade liberalisation since 1960. They invented
a slogan “trade liberalisation through quality control”, to encourage activities related to
quality improvement. Nationwide organisations such as Quality Control Research Group,
Committee for the National Conference on Quality Control and Quality Control Circle
Headquarters were established to act as a motivating force to the Japanese quality
revolution. Japanese companies entered a phase of Total Quality Management that
involved everyone. They competed freely among themselves and also became
internationally competitive in many industries.
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To conclude, the Japanese social and cultural background has facilitated the quality
revolution and the adoption of the Total Quality Management philosophy in Japanese
industries. It is also essential to note that the principles associated with this philosophy
such as teamwork and participative management are consistent with human nature and
can therefore be successfully applied in every country that has a respect for humanity as
long as their basic requirements are met, regardless of such factors as race, history,
social, economic, or political systems. (Ishikawa 1985, pp. 24-31,34-35,39,112,153)
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3. TOTAL QUALITY MANAGEMENT




3. TOTAL QUALITY MANAGEMENT

Basically, TQM is defined as “a strategic and integrated management system for
achieving customer satisfaction”. It is a comprehensive and customer-focused system that
many organisations are adopting to improve the quality of their products and services.
(Federal Total Quality Management Handbook - Introduction to Total Quality
Management in the Federal Government 1991, p.1)

Put another way, TQM is 1) a commitment to excellence - its goal is customer
satisfaction, 2) a management philosophy that is transmitted from top down by the
leadership and support of management, and 3) an operating methodology in which all
functions and processes focus on continuous improvement. The TQM approach of
identifying and solving problems is a structured and disciplined one where the benefits of
improvement are institutionalised, i.e. regarded as a company-wide success.

TQM is not an efficiency project or a cost-cutting program that can be delegated to staff
specialists or operational managers. It is a way of managing the organisation at all levels
from top management to front-line staff in order to achieve customer satisfaction by
involving all employees in continuously improving all the work processes of the
organisation.

3.1. QUALITY DEFINED

In a TQM context, quality is defined as “meeting customer expectations and
requirements the first time and every time”. (Federal Total Quality Management
Handbook - Introduction to Total Quality Management in the Federal Government 1991,
p.2)

There are many potential expectations and requirements that customers have that depend
on the particular product or service and their needs in general. Therefore, in a TQM
approach, the organisation must develop a systematic way of determining what they
want, and strive to meet, and even exceed those requirements. This will help managers to
recognise the fact that customer expectations and requirements may change over time
and to identify the elements of quality that are of prime importance to customers.
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In today’s business environment, high quality means pleasing customers and achieving
customer satisfaction, and not just protecting them from annoyances. Therefore, product
designers must shift their attention from prices at the time of purchase to life cycle costs
that include expenditures on service and maintenance, i.e., the customer’s total costs.
Market studies and careful review of competitors’ products gain critical importance in
this context. Even customer complaints must be considered as valuable sources of
product information.

As for management, to achieve quality gains, first of all, managers are required to
develop a clear strategic framework for defining and managing quality. To facilitate this
process, David A. Garvin proposes eight critical dimensions of quality which provide a
valuable framework for strategic analysis: Performance, features, reliability,
conformance, durability, serviceability, aesthetics, and perceived quality. A product or
service can rank high on one dimension of quality and low on another, and the
organisation can achieve improvement in one dimension sometimes at the expense of
another. From a strategic viewpoint, the challenge to managers is to compete on the
selected dimensions to achieve customer satisfaction.

Quality standards do not only vary among these eight critical dimensions, they frequently
change over time. Once customers become accustomed to a new, higher level of quality
than had previously been available, their expectations and requirements increase. Thus
their understanding of what is considered as acceptable quality also increases. (Federal
Total Quality Management Handbook - Introduction to Total Quality Management in the
Federal Government 1991, pp. 2-3, Garvin 1991, pp.101-102)

3.1.1. PERFORMANCE

Performance deals with the primary operating characteristics of a product or service. For
instance, for a television set, performance would include traits such as clarity of picture,
sound and colour, and the ability to receive distant channels. For a fast food restaurant,
performance would refer to the ability to provide clean and fast service. (Federal Total
Quality Management Handbook - Introduction to Total Quality Management in the
Federal Government 1991, p.2)
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The performance dimension of quality is usually based on measurable attributes.
Therefore, brands can usually be ranked objectively on individual standards of
performance. These standards depend on the particular task and functional requirements.
For example, some consumers of cosmetics will assess the quality of a moisturising lotion
by its resistance to smudging, while others, with more sensitive skin, assess it by how
well it leaves the skin irritation-free. Another example is the case of two power shovels
with identical capacity - 60 cubic yards per hour. One of the shovels has 1-cubic yard
bucket and operates at 60 cycles per hour while the other has a 2-cubic yard bucket and
operates at 30 cycles per hour. Both shovels have the same capacity but achieve it
differently: The shovel with the larger bucket can handle massive boulders while the
shovel with the smaller bucket can perform precision work. Therefore, the “superior
performer” depends entirely on the particular task.

There are also some performance standards that are based on subjective preferences, but
these preferences are so universal that they eventually become objective standards such
as the quietness of an automobile’s ride.

3.1.2. FEATURES

Features involve those characteristics that supplement the basic functioning of products
and services. For instance, the primary function of a Social Security Office is to provide
accurate and clear advice to retired people for Social Security. Features would include
providing additional information on unemployment insurance benefits, jobs available in
the community, or referring applicants to job training in processing applications for
unemployment insurance. Other examples would include installing automatic tuners on a
music set, or offering free drinks on an aeroplane.

Features also involve objective and measurable attributes. According to Garvin, many
customers view superior quality as the reflection of the total number of options available,
and wish to personalise their purchases. Therefore, companies must develop a flexible
approach when offering their products and services. For example, furniture companies
can offer their customers numerous variations in design, fabric and colour by employing
a flexible manufacturing technology, or financial consultants may offer their clients a
wide range of funds including such diverse areas as technology, energy and health care.
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These practices will enable customers to personalise their purchases, and enhance
customer satisfaction. (Garvin 1991, pp.102-103)

3.1.3. RELIABILITY

This dimension of quality refers to the probability that a product or service will perform
as promised by the producer within a specified period of time. The most common
measures of reliability are the mean time to first failure, the mean time between failures
and the failure rate per unit time. These measures require the product to be in use for a
specified period of time. Therefore, they are more applicable to durable goods than to
products or services that are instantly consumed.

Reliability is considered as the key quality variable by many customers and becomes
crucial as downtime and maintenance become expensive. For example, farmers are
sensitive to downtime during the short harvest season. Their purchases of equipment
heavily depend on the reliability dimension, since reliable equipment can mean the
difference between a good year and spoiled crops.

Recent market research has revealed that reliability has also become the key quality
variable in automobiles, especially for young women. Computers, laser printers and
copying machines are other products that also compete on the basis of reliability.
(Federal Total Quality Management Handbook - Introduction to Total Quality
Management in the Federal Government 1991, p.2, Garvin 1991, p.103)

3.1.4. CONFORMANCE

The conformance dimension of quality measures the degree to which the design and
operating characteristics of a product meet the pre-established standards. For instance,
information and advice provided to citizens by the administration department of
government must conform to the existing laws and regulations. (Federal Total Quality
Management Handbook - Introduction to Total Quality Management in the Federal
Government 1991, p.2)
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All products and services involve certain specifications such as dimensions set for parts,
or purity standards for materials. These specifications are referred to as “targets” and in
the traditional approach, deviations from these targets are allowed within a specified
range (See Section 1.1.2.2.). Thus good quality is defined as operating within a tolerance
limit, and therefore, there is little concern in whether the specifications have been met
exactly. In addition, dispersion within specification limits is often ignored. This approach
also creates problems when two or more parts are to be fit together. In such cases, how
well these parts will match often depends on the size of their tolerances. If one part falls
at its upper limit of its specification and the matching part at its lower limit, it is unlikely
to develop a tight match. This is referred to as the problem of “tolerance stack-up”,
where the link between these parts is likely to wear more quickly than the one made from
parts with dimensions that have been centred more exactly.

To overcome this problem, Genichi Taguchi, a prizewinning Japanese statistician, has
developed a new approach to conformance. Taguchi starts with the concept of “loss
function” that measures losses from the time a product is shipped. These losses include
warranty costs, nonrepeating customers and other problems that result from performance
failures. According to Taguchi, customers and the society at large, incur losses when a
product dimension deviates from its target value. Taguchi’s loss function assumes that
these losses are proportional to the squared deviation of the actual dimension from the
targeted value.

Taguchi suggests that “tolerance stack-up” is worse and more costly when the
dimensions of parts are more distant from the targeted centre than when they cluster
around 1t, even if some parts fall outside the tolerance band. For Taguchi, the most
common measures of failure in conformance are factory defect rates and the frequency of
service calls, once the product is placed in the hands of the customer. However, these
measures fail to consider other deviations from standard such as misspelled labels. In
service businesses, measures of conformance mainly focus on timeliness and accuracy,
and include the frequency of processing errors, unanticipated delays, and other similar
mistakes. (Garvin 1991, pp.103-104)
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3.1.5. DURABILITY

Durability is a measure of how long a product or the benefit of a service lasts. This
measure has both technical and economic dimensions. From a technical viewpoint,
durability refers to the amount of use that the customer gets from a product before it is
worn away. For instance, the filament of an electric bulb burns up after a certain period
of use and the bulb must be replaced since the filament can not be repaired.

From an economic viewpoint, consumers must compare the expected cost, in both
personal inconvenience and monetary terms, of future repairs to the investment and
operating expenses of a newer and more reliable model. Thus durability can be expressed
as the amount of use that the customer gets from a product before it breaks down and
replacement is preferable to continued repair. This approach suggests that there is a close
link between durability and reliability. Usually, a product that fails is likely to have higher
repair and maintenance costs and be worn away earlier than one that has higher
reliability. Therefore, companies try to offer their customers lifetime guarantees on their
products.

Durability figures must be assessed and interpreted with care. It may be that the increase
in product life is due to the changes that have taken place in the economic environment
rather than the use of longer lived materials or the result of technical improvements. For
example, a weak economy and rising gasoline prices can lead to a reduction in the
average number of miles a car is driven per year. As a result, the expected life of an
automobile may seem to have increased. (Garvin 1991, p.104)

3.1.6. SERVICEABILITY

This dimension of quality involves such aspects as speed, competence, availability on a
timely basis, courtesy and ease of repair. Factors such as the behaviour of service
personnel, the time before service is restored, the timeliness with which service
appointments are kept, the frequency with which service or repair calls fail to correct
problems, and the company’s complaint handling procedures are of primary concern to
customers in their ultimate evaluation of product and service quality.
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Some variables of serviceability can be measured quite objectively like responsiveness
and technical competence while others are based on different standards of acceptable
service like courtesy or the behaviour of service personnel. Responsiveness can be
measured by the mean time to repair, and technical competence can be expressed in
terms of the frequency of service calls required to correct a particular problem. Since
rapid repair and reduced downtime are perceived as indicators of high quality by many
customers, these elements of serviceability are less subject to personal evaluations than
are standards of courtesy and behaviour of personnel.

It may be that customers remain dissatisfied after completion of repairs. Such problems
must be handled by the company’s complaint-handling procedures and services.
Consumer surveys have revealed that there is a close link between the degree of
satisfaction with complaint resolution and the consumer’s willingness to repurchase the
offending brands.

So complaint resolution is of critical importance to a company’s reputation for quality
and service which have broad impact on profitability and competitive advantage in the
marketplace. Companies use different policies and procedures for complaint handling.
Recently, General Electric, Johnson & Johnson, Polaroid, Procter & Gamble and other
companies have installed toll-free telephone hot line systems to their customer relations
departments in an effort to resolve customer complaints and eliminate dissatisfaction.

3.1.7. AESTHETICS

The final two dimensions of quality - aesthetics and perceived quality - are the most
subjective dimensions. The aesthetics dimension involves such aspects like how a product
looks, sounds, feels, tastes, or smells. Therefore, in general, it is a strong reflection of
individual preferences and personal judgements. However, there may be some patterns in
consumers’ rankings of products on the basis of taste. Recent quality studies on 33 food
categories revealed that high quality was often expressed in terms of “rich and full
flavour, tastes fresh, tastes natural, looks appetising and good aroma”. (Garvin 1991,
p.105)
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Since the aesthetics dimension is heavily based on subjective evaluations, it is impossible
to please everyone on this dimension of quality. So companies must search for a niche.

3.1.8. PERCEIVED QUALITY

Consumers do not always have complete information about the attributes and
characteristics of a product or service. In such cases, they compare brands on the basis of
indirect measures such as a company’s reputation, advertising, images and brand names.
These measures provide inferences about quality and are generally referred to as the
percetved quality dimension.

A company’s reputation is the basic determinant of perceived quality. A common belief is
that the quality of products today is similar to the quality of products yesterday; or the
quality of a new product line is similar to the quality of a company’s established products.
Therefore, a company with a good reputation in terms of the quality of its previous
products and services is likely to have higher reliability and competitive advantage with
its new product line than its less reputable competitors will have with their new product

lines.

So in a TQM context, quality must be defined from a strategic viewpoint on the basis of
these eight major dimensions. It is not necessary that the product be superior in all
dimensions of quality. Therefore, a company need not pursue all eight dimensions at the
same time. Actually this is hardly possible unless the company intends to charge
extremely high prices. In addition, economic and technological factors are likely to
impose further limitations. In some cases, a product or service can be improved in one
dimension of quality, only if it becomes worse in another due to such factors as limited
budget, time, lack of improved technological facilities, etc. Therefore, companies are
always faced with trade-offs between these dimensions. For instance, Japanese car
manufacturers often emphasise the reliability and conformance dimensions of their cars
against their US competitors while ignoring their poor safety records and low resistance
to corrosion.

Another example can be observed in the piano business where Steinway & Sons has been
the quality leader for a long time. Its instruments are well known for their durability,
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even sounding of keyboard, the duration of their tone, and fine cabinet work. All pianos
are hand-made and distinctive in sound and style. In spite of these advantages, Steinway
& Sons has recently been challenged by Yamaha, a Japanese competitor. Yamaha has
built a strong reputation in a short time by emphasising two quality dimensions that are
low in Steinway & Sons’ list: conformance and reliability.

These examples suggest that management must select and develop the “niches” of quality
where the company can compete successfully. These niches involve quality dimensions
which competition has forgotten or ignored and are critical to consumers. Few products
rank high on all eight dimensions of quality such as the Rolex watches or Rolls-Royce
automobiles, which require consumers to pay the price of skilled labour and
workmanship. As with Yamaha versus Steinway, it is preferable to eliminate the leader’s
advantage in a particular niche and avoid the risk of direct confrontation.

In choosing the niches of quality, management must take care not to stick with old
quality measures when the external environment has changed. A major company in the
telecommunications industry has always emphasised its quality by its timeliness - the time
required to provide a dial tone, to be connected to an operator, or to connect a call.
However, recent market surveys have revealed that the clarity of transmission is more
important to consumers than the call connection time. So the company found out that it
was well behind its competitors on the basis of the clarity of transmission since it had
been stuck with an old quality measure for a long time. (Garvin 1991, pp.105-107)

3.2. PRINCIPLES OF TOTAL QUALITY MANAGEMENT

In today’s business world, quality is not simply a problem to be solved but a competitive
opportunity and must be viewed as a major business strategy based on the principles of
TQM. According to the TQM philosophy, organisations are required to 1) focus on
achieving customer satisfaction, 2) seek continuous and long-term improvement in all of
their processes and outputs, and 3) take steps to ensure the full involvement of the
workforce in quality improvement.

In other words, these requirements suggest that the essence of TQM is to empower and
involve the entire workforce to continuously improve product and service quality in
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order to satisfy, and even, delight the customer. This goal can be achieved by identifying
customers and their needs, developing a clear view of how the organisation plans to meet
these needs, and ensuring that everyone in the organisation has full understanding of
customers’ needs and is empowered to act on their behalf. Previous experiences show
that it takes years to create a new organisational environment, or “culture”, that places
priority on improving quality; to build structure and systems that will approve and
manage change; and to provide training to motivate the effort. (Federal Total Quality
Management Handbook - Introduction to Total Quality Management in the Federal
Government 1991, pp.3-4)

These three main requirements of TQM can be met by integrating twelve basic principles
that are consistent with criteria for the Malcolm Balridge National Quality Award
established in 1987 by the US Federal Government:

1. Customer Focus.

2. Top Management Leadership and Support.

3. Strategic Planning.

4. Continuous Improvement.

5. Commitment to Training and Education: Creating a Learning Organisation.

6. Employee Empowerment, Involvement, and Teamwork.

7. Recognition.

8. Measurement and Analysis: Management by Fact.

9. Quality Assurance.

10. Benchmarking,
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11. Partnership Development.
12. Corporate Citizenship and Responsibility.

The remainder of this section aims to provide a general overview of these twelve
principles which will be discussed in detail in Section 6.3., with special emphasis on how
they can be tailored to fit the major characteristics of service organisations.

3.2.1. CUSTOMER FOCUS

In a TQM context, the customer is the one who defines and judges quality. Globalisation
of markets and increased competition have made possible to make his/her purchase
decisions among a variety of product and service alternatives. Therefore, all product and
service attributes that are of critical importance to the customer, and lead to customer
satisfaction must be taken as the basis of a company’s quality system.

Customer satisfaction may be influenced by many factors throughout the customer’s
overall purchase, ownership after sale, and service experiences. These factors are
associated with the company’s relationship with customers that encourages such
behaviours as confidence, trust and loyalty.

Customer-driven quality includes not only the product and service attributes that meet
basic customer needs and expectations, but it also includes those that enhance them and
differentiate them from the offerings of competitors such as rapid response, special
company-customer relationships based on mutual trust and confidence, information and
consulting services offered free of charge, new offerings, or combinations of product and
service offerings. Therefore, organisations must seek not only to meet customer needs
and expectations, but strive to go ahead and delight their customers. This requires the
development of a strategic plan which identifies target customer groups, defines the goals
of meeting their needs and expectations and the means of achieving these goals.

So customer-driven quality is a strategic concept. It is mainly directed towards customer

retention and increased market share through customer satisfaction. It requires the
following;:
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* Constant sensitivity to emerging customer and market requirements,
* Measurement of the factors that provide customer satisfaction and retention,
* Rapid and flexible response to customer and market requirements,

* Awareness of developments and changes in technology, economic and social factors,
and ability of adaptation to the changing business environment.

In addition, customer-driven quality places major emphasis on innovation, invention and
creativity - new products and services and novel changes to existing processes, practices
and products. These are crucial features in company competitiveness through delivering
ever-improving value to customers and maximising productivity. Top management
support and state of technology may play a key role in corporate involvement in research
leading to discovery. Innovation, invention and creativity can be applied to products,
processes, services, human resource development and overall quality systems in all
phases of the technological maturity of products and services. (Federal Total Quality
Management Handbook - Introduction to Total Quality Management in the Federal
Government 1991 pp.2,6,10)

A strategy based only on an organisation’s perception of its customers’ needs and
expectations is not likely to determine accurately what their real requirements are and
what they actually think about the current products and services. Managers must bear in
mind that only customers know what their requirements are; they must also remember
that these requirements are likely to change over time. Therefore, ensuring active
involvement of customers in identifying their needs and expectations, and deciding on
the products and services and their relevant attributes are central to the quality
management effort of the organisation.

Every organisation must develop a framework to obtain and assess information from
customers. According to Juran, the three major methods for identifying customer needs
are communicating with customers, being a customer, and simulating customers’ needs
and expectations. Among these three methods, communicating with customers deserves
considerable attention since it is probably the most effective means of collecting accurate
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and precise information on customer needs and expectations. (Juran and Gryna 1988,
p.6.7)

A critical point in communicating with customers is that they should have easy access to
the organisation for obtaining information and resolution of their problems at the front-
line level. The organisation should balance fairly the conflicting needs and expectations
of different customer groups. It may be that the organisation is prohibited by laws or
regulations from meeting customers’ requirements as in the case of a production system
that may cause environmental pollution, or inability to produce a product at required
capacity by the market due to high import restrictions for one of the main parts. In such
cases, the organisation should work and cooperate with customers to explain those
constraints and arrive at an equitable alternative.

The TQM approach requires organisations to adopt a service orientation as the primary
means of accomplishing their mission. They should not take the human factor out of
business relationships. Treating customers with respect, protecting their reputations, and
getting actively involved with them are the key factors to achieving excellence in
customer service. (Caldwell 1993, p.118)

Finally, the concept of customer focus applies to both internal and external customers. In
a TQM organisation, any worker who delivers a product or service to someone else
should consider that person as a customer, and must feel responsible for identifying and
meeting his or her needs and expectations in order to improve the quality of final product
or service. This approach not only leads to customer satisfaction, but also leads to
improved productivity and efficiency in the utilisation of resources.

Examples: The quality improvement of “Apple”, a world-wide manufacturer of
computers, sets a good example of a customer-focused effort. Apple relies on surveys of
its product users and those that contact Apple for service to identify key problems faced
by the customers. Thus Apple has found a significant drop in customer loyalty if a
request for service is not handled on the first call.

Another example of customer-driven quality is by “Toyota”, the famous Japanese car
manufacturer. The company found that the sales process is of critical importance in
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satisfying customers and maintaining their loyalty. Toyota now primarily focuses on
assisting sales representatives by offering incentives and continuously measuring their
progress so that they can provide better customer service. (Goodman, Bargatze and
Grimm 1994, p.47)

A final example is the “Shell International Petroleum Company”. Shell’s culture strongly
emphasises customer-driven quality, which mainly depends on three principles. As J.S.
Jennings, the chairman of the Quality Management Steering Committee, suggests, these
principles have enabled Shell to offer customers what they need and want, and Shell
would probably lose customers if, for instance, it produced lubricating oils without taking
into consideration what the automotive industry really demands:

1. Striving to identify and anticipate the needs and expectations of internal and external
customers.

2. Encouraging all employees to listen “open-mindedly” and carefully to their customers.

3. Building customer requirements into product and process design, along with the
provision of advice and services. (Quality - Improving Our Business 1992, p.6)

3.2.2. TOP MANAGEMENT LEADERSHIP AND SUPPORT

Demonstrating personal leadership of TQM is a critical factor for success in
implementing TQM throughout the organisation. Top managers must be directly
involved in creating a corporate culture that encourages customer orientation,
continuous and long-term improvement with active participation of all employees, clear
and visible quality values, pride of workmanship, and innovation, change and risk-taking
on behalf of all customers. Reinforcement of these factors requires substantial personal
commitment and support of top management. (Federal Total Quality Management
Handbook - Introduction to Total Quality Management in the Federal Government 1991,

pp-2-4)

Leadership is the act of taking people somewhere with an idea. In other words,
leadership involves visioning people into the future by providing a practical, realistic, and
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achievable view, and then taking them there. TQM begins with a vision - an ongoing,
never-ending vision that is always updated and shared by everyone. Therefore, the
primary responsibility of a leader is to set the vision of what the organisation can
accomplish and actively promote the vision by communicating the quality values, goals,
strategies and policies throughout the organisation.

According to the TQM approach, top management should be held responsible by
customers, employees, shareholders, vendors and the society at large, for accomplishing
the goals of the organisation and maintaining its culture and philosophy as described in
the vision. Top managers’ responsibilities in TQM are summarised in Table 3.2.2.

To conclude, it is critical that top management recognises TQM as a total, company-
wide activity, where every organisational unit must actively participate. In some cases,
managers at top and middle levels may show resistance to support TQM and are
unwilling to empower their workforce to make decisions wherever applicable. This
imposes a significant barrier to success in TQM which can be overcome by training the
entire management team on the TQM approach. Thus managers develop a full
understanding of its principles and become capable of leading the organisation towards
accomplishing its TQM vision. So top and mid-level managers should be the first to
receive TQM training.
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1. Top managers must develop a clear and full understanding of the TQM philosophy in order to convey
it to the whole organisation by their words and actions.

2. Top managers must ensure that everyone ¢lse in the organisation understands TQM, its vision and its
principles, and integrates them into his/ her day-to-day behaviour.

3. Top managers must act as role models and examples of commitment to the principles of TQM
through their regular personal involvement in visible activities. This will motivate others to join in that
commitment. Top managers should also choose good examples or role models among employees, and
then to display them to all who are concerned.

4. Top managers must take part in the development of a TQM plan that defines the long-term approach
and short-term initiatives, and will serve as a guide to all decisions and activities of the company.

5. Top managers must commit to the growth and development of the entire workforce by providing the
resources, time and training essential for the organisation and its employees to improve quality on the
basis of TQM principles.

6. Top managers should take care to encourage creativity and participation in TQM by all employees.
They should involve employees, including union leadership, where applicable, in the early stages of the
quality planning process and empower workers on the line to make decisions.

7. Top managers must act as “quality coaches” or “facilitators”, and not as “controllers”. They should
focus on identifying and removing constraints and barriers that prevent workforce from meeting the
customer needs and expectations the first time and every time.

8. Top managers must ensure that communications are open and effective, and the vision and principles
of TQM are accurately and efficiently communicated throughout the organisation, among all employees,
customers, and suppliers.

9. Top managers must sponsor a performance measurement and evaluation system and use it to monitor
progress, enthusiastically support employee efforts, continuously update the plan, and encourage the full
participation of the entire management team.

10. Top managers must specifically define the manner in which they will lead change in the
organisational culture from crisis management to continuous improvement.

Table 3.2.2. Top Manager’s Responsibilities in TQM. (Federal Total Quality
Management Handbook - Introduction to Total Quality Management in the Federal
Government 1991, pp.2,4, McGrath 1993, p.110)

Example: Brisa, a leading company in tyre manufacturing business in Turkey, has
emphasised a quality cultural change through top-level leadership and support. Brisa’s
top management has taken the initiative to solve the company’s quality and
communication problems by encouraging teamwork in problem-solving, and
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commitment and participation by all, including labour unions. According to Brisa’s top
managers, there are four key factors for strategic success in competition:

1. Change
2. Good industrial relationships
3. The need to adopt and implement the total quality approach in management

4. Forming quality circles to provide an active presence to every member of the
workforce and encourage teamwork and cooperation in quality improvement efforts.

Brisa’s top managers initiated the TQM efforts in 1990 by establishing two pilot quality
circles. Today, the company has over hundred quality circles, with voluntary
participation.

Brisa is highly committed to sharing its knowledge and experience in quality
improvement through quality circles. Top managers often organise seminars and
conferences to contribute to the quality improvement efforts of other producers and
increase the quality awareness of the community at large. (Glingor 1993, p.2)

3.2.3. STRATEGIC PLANNING

Strategic planning drives the overall improvement efforts of an organisation. Planning for
quality improvement must be integrated into the strategic business planning process, so
that quality improvement plans and activities become a part of the day-to-day
management of the organisation.

Until the 1980s, strategic business planning seldom included planning for quality.
Planning for quality did exist, but its scope was narrow, being confined to the factory
level. The 1980s then witnessed a significant trend towards the adoption of company-
wide habit of quality improvement, which required the establishment of a strategic quality
planning process as an integral part of the organisation’s strategic business planning.
(Juran 1992, p.298)
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In a TQM context, strategic planning for quality improvement is a systematic process for
1) defining the mission of the organisation which reflects its vision, purpose, i.e., its
reason for existence; 2) establishing long-range quality goals which further define the
mission and provide direction to the organisation; and 3) defining means to reach these
goals.

A critical objective of TQM is to develop a corporate culture that encourages pursuit of
excellence on behalf of customers which requires risk-taking and employee participation.
Therefore, the primary area of focus in strategic planning is to determine the long-term
strategy to bring about and manage cultural change. This strategy is based on two main
goals: achieving high levels of customer satisfaction and organisational performance.

So in a TQM context, strategic planning for quality improvement both looks outward to
the customer and focuses inward on the employees (internal customers) and the
organisational processes and activities. The strategy basically defines how the
organisation intends to meet customer (internal and external) needs and expectations
over the next one, two, five, or even ten years. The strategy must be flexible so that it
responds to changing conditions in the internal and external environments of the

organisation and must be updated periodically.

An essential requirement for success in strategic planning for quality improvement is to
establish a dynamic and participative planning process where communications are open
and effective throughout the organisation. This is as important as developing the plan
itself. Everyone in the organisation must contribute to the development of the plan and
develop a full understanding of its implications for his/her own areas of responsibility. In
organisations where employees are represented by unions, management should ensure
the support and participation of the union officials as well. Thus both management and
organised labour will enjoy the benefits from active involvement of labour in strategic
planning for quality.

To conclude, achieving quality and market leadership requires an organisation to have a
strong future orientation and a willingness and ability to make long-term commitments to
customers, employees, stockholders, suppliers, and the society. Planning needs to
anticipate or identify many changes that may affect customer needs and expectations,
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technological developments, customer segments, regulatory requirements, societal
expectations, and competition. Thus strategies must reflect these commitments and
changes. A major part of this long-term commitment relates to employee development
and growth, supplier relations, and to fulfilling public responsibilities. (Federal Total
Quality Management Handbook - Introduction to Total Quality Management in the
Federal Government 1991, p.5)

Example: An effective strategic plan is that developed by Digital Equipment Corporation
where planning for quality has become a critical part of strategic business planning.
Digital’s corporate mission is to exceed customers’ expectations by using the best
methods and practices, without defects and waste, and with the mobilisation of all
employees. This mission is being accomplished through a TQM strategy composed of
five initiatives. These initiatives and key elements of mission are shown in Table 3.2.3.a.

KEY ELEMENT OF MISSION TOM INITIATIVE

Exceed customers’ expectations Voice of the customer

Use best-in-class practices Benchmarking

Eliminate defects Towards® Zero Defects”

Eliminate waste Just-in-time quality control cycle time
Mobilise all employees Employee involvement

Table 3.2.3.a. Key Elements of TQM Mission and TQM Initiatives. (Kern 1993, p.39)

Within Digital, the discrete manufacturing marketing group targets producers of discrete
units of items, such as automobiles, computers’ hardware, software, and service needs,
including quality. The group is responsible for the first TQM initiative: listening to the
voice of the customer. Based on this initiative, the group has defined its mission and
strategies and customer groups as shown in Table 3.2.3.b.

74




MISSION
To be the leading supplier of integrated manufacturing solutions to worldwide discrete markets.

. | STRATEGIES

1. Customer-driven marketing and delivery

2. Organisation behaviour built on continuous improvement
3. Competitive product set

4. Quantitative goals and measures

5. Motivation, development and reward of team members

6. Overall marketing organisation improvement

CUSTOMERS

1. End-customer

2. Third-party Organisations

3. Product Engineering Department
4., Sales Department

5. Service Development Department

Table 3.2.3.b. The TQM Mission and Strategies of the Discrete Manufacturing Marketing
Group in Relation to its Customer Groups. (Kern 1993, p.41)

As a result of this planning process, the marketing group has achieved significant
improvements in the following areas:

* Increasing the ability to work together as a team since the TQM mission and strategies
were defined and the customer groups were identified through brainstorming sessions held
among group members and results were reviewed by the top management team.

* Identifying marketing’s internal and external customer groups.

* Validating the style of planning by which teams review plans, passing ideas back and
forth.

* Improving relations with sales and other customers by involving them actively and directly
in the planning process.
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3.2.4. CONTINUOUS IMPROVEMENT

One of the main principles of TQM is to establish a well-defined and well-executed
system for continuous and long-term improvement. This system aims to continuously
improve all the processes and activities of the organisation in order to achieve the highest
levels of quality and competitiveness and to ensure business growth and continuity.

If an organisation lacks such a system, the degree to which customers are satisfied by the
outputs and processes of the organisation will decrease due to nability to respond to
changing customer needs and expectations.

In a TQM context, improvement is driven not only by the objective to provide better
quality in product and service, but also by the need to be responsive to changes in the
internal and external environments in which the organisation operates. Thus
improvement covers all processes and activities of the organisation. To accomplish all
these objectives, the process of continuous improvement must be based on regular cycles
of planning, execution and evaluation. This requires preferably a quantitative basis for
determining progress and deriving information for future cycles of improvement. This
information must establish a direct link between planned performance and actual
performance of organisational operations. (Federal Total Quality Management
Handbook - Introduction to Total Quality Management in the Federal Government 1991,

pp.2-3)

The term “continuous improvement” has been introduced by Shewhart and has been
successfully adopted by the Japanese as “Kaizen”. This concept represents a significant
development in management philosophy since it has enabled firms to move from a static
management system to a dynamic one that provides continuous feedback. In other
words, the “Plan-Do” approach has been changed by the dynamic “Plan-Do-Check-Take
Corrective Action”(PDCA) approach as shown in Figure 3.2.4.a.
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Figure 3.2.4.a. Shewhart’s Continuous Improvement Cycle. (Kavrakoglu 1993, p.38)

PDCA cycle becomes dynamic and provides feedback by the inclusion of “Check” and
“Take Corrective Action” principles. Continuous improvement requires a feedback loop
between plans and results, and can only be achieved when the four principles are totally
and continuously followed. Thus there will be a significant decrease in defects and waste
which will improve quality and productivity. In addition, the feedback provided by the
PDCA cycle will contribute to creating a learning organisation.

As with any activity in TQM, emphasis must be placed on obtaining employees’
acceptance of the concept of continuous improvement and encouraging participation in
related organisational activities and processes. Thus they will have a long-term
commitment to continuous improvement efforts and view all subsequent improvement
projects as part of their normal daily routines. Success demonstrated in continuous
improvement projects will be a measure of how a company is progressing towards total
business effectiveness. (Bettman 1993, p.107)

Example: In IBM Turk, processes are managed on the basis of a continuous
improvement methodology which aims to improve customer satisfaction through new
and improved products and services with superior quality. This methodology sets a good
example of the continuous improvement principle since it is a customer-focused
approach which aims to continuously improve the processes and activities of the
organisation by encouraging teamwork and use of benchmarking information (See
Section 3.2.10. and Section 6.3.10.) and statistical methods as shown in Figure 3.2.4.b.
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CONTINUOUS IMPROVEMENT —

N\
PROCESS PROCESS PROCESS
ASSESSMENT ANALYSIS | IMPROVEMENT
* Determine process * Collect * Conduct pilot
improvement team “Benchmarking” studies to test new
and process content. information. solution, and

measure results.

* Determine process * Solve problems * Implement new

flow. (Use flow chart) in process. (Use solution throughout
statistical methods) company.

* Determine customer * Determine

requirements. alternative solutions.

* Evaluate process * Encourage adoption

performance. of new solution by all
users.

Figure 3.2.4b. IBM Turk’s “Continuous Improvement Methodology” for Process
Management. (Arikol 1993, p.3)

3.2.5. COMMITMENT TO TRAINING AND EDUCATION: CREATING A
LEARNING ORGANISATION

TQM is not simply a set of specific management techniques and tools. It is a way of
managing that is embedded in the culture and environment of the organisation. The
culture of an organisation represents the shared values, beliefs and norms that prevail
among workers and determine how they relate to each other and to their jobs. If the
culture reflects such concepts as power, quantity, inspection, blame, and win-lose
competition, the culture itself is a major obstacle to quality improvement through TQM.

The culture sought through TQM basically emphasises a commitment to customers,
continuous improvement, mutual respect among managers and employees, commitment
to excellence with top management leadership and support, active involvement of all
employees in decision-making, and encouragement of risk-taking and change on behalf
of customers. Figure 3.2.5. displays how an organisation’s culture affects its TQM effort.
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QM VISION/PURPOSE

OALS/OBJECTIVES
STRATEGY

TRUCTURE

ULTURE

Figure 3.2.5. Impact of the Organisation’s Culture on the TQM Effort. (Merron 1994,
p.52)

The reason for the existence of a particular business is its vision/purpose. Thus TQM
begins with a vision. Goals/Objectives are the measurable outcomes an organisation
wants to produce within a specific time period and they further define the vision. When
the TQM vision and goals are clear, employees are motivated, and they know what they
need to accomplish. The strategy determines how the TQM vision and goals are
achieved. The structure is the relationships between people, and responsibilities people
hold when carrying out the organisation’s goals. The culture is defined by the rules,
values and norms for behaviour that support how people work together. The culture is
not only the outcome of the TQM vision, goals, strategy and structure. It is also the
generator of the TQM organisation because it determines to a large extent the choices
made about the TQM vision, goals, strategy and structure.

Experience has shown that it takes years to develop a new culture that places priority on
the customer and quality; and to build systems and structures that will maintain and
manage change. Thus organising for TQM requires a cultural transformation which will
facilitate its adoption and implementation throughout the organisation. At this point,
training becomes a crucial factor, since it provides support to the organisation’s efforts
to embark upon TQM. (Federal Total Quality Management Handbook - Education and
Training in the Federal Government 1992, pp.3-4, Merron 1994, p.53)
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Employees are the organisation’s most valuable long-term resource. In a TQM context,
everyone is encouraged to participate actively and effectively in the quality effort. This
requires training (both classroom and on-the job) to ensure that employees possess the
necessary knowledge and skills to perform their work. Training also aims to provide the
knowledge and background on TQM concepts and skills that are essential for success in
TQM such as teamwork, problem-solving skills, and methods for data collection and
analysis using basic statistical tools. From this viewpoint, training is a key element for
ensuring continuous improvement of quality and productivity through TQM, and creating a
cultural transformation in the organisation where TQM is considered as a way of life.

Organisations that have successfully adopted and maintained the philosophy and principles
of TQM have done so only where top managers are actively involved in the effort. So
organisations must begin training with top management by introducing managers the
philosophy and basic principles of TQM. Top managers must attend conferences, seminars
and lectures, read books, view videos, and visit other organisations that are implementing
TQM so that they can develop a full understanding of the TQM philosophy, which is
essential for leading the overall efforts and phasing TQM throughout the organisation.

Many traditional organisations treat training as a separate support function that is not a part
of every day mission-related activities. However, successful TQM organisations first
develop a strategic plan to guide TQM implementation and make TQM training an integral
part of their strategy. At this point, the assessment of training needs of the organisation
becomes crucial since the specific focus and content of training will vary for each
organisation, depending on such factors as the organisation’s background, existing skills and
expertise of the work force, and TQM implementation plans. Considerable effort should be
devoted to the assessment of both the current and expected future training requirements in
relation to TQM implementation phases.

In addition, management must consider training as part of everyone’s job. Time and money

must be budgeted for training, and considerable effort is required in planning,
implementation and evaluation phases which are discussed in detail in Section 6.3.5.
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Effective TQM training corresponds to the specific needs of employees, the organisation
and TQM implementation stages. Success in TQM training brings substantial
improvements such as the following:

1. TQM training helps to create a new corporate culture where the organisation is
continuously and systematically working to improve the quality of goods and services
and the processes for delivering them in order to maximise customer satisfaction. The
organisation operates more efficiently, and a larger percentage of workers are involved in
line operations. There is greater cooperation among employees in pursuit of common
goals with a spirit of energy and excitement which is a critical factor for business success.

2. Quality and productivity are improved because everyone knows his/her job. The
process capability is known, and the company can offer statistical evidence of process
control to customers. This makes the organisation an attractive supplier to customers.

3. Employees feel secure in their jobs. They become involved in training that encourages
active participation in problem-solving and decision-making. Thus employees have a
share in the overall philosophy and goals of the organisation. They no longer fear
causing harm or being caught by their supervisor.

4. Workers develop pride of workmanship. They feel they are valuable for the
organisation and the society, and become more open to improvement and learning.

5. Barriers between workers are broken down. Everyone knows what his/her job is and
boundaries are clear. Therefore, conflicts will decrease to a considerable extent.

6. Stress levels will decrease. Organisational and individual objectives are being
accomplished, and the corporate environment is more positive, encouraging better work
relationships and higher morale. (Gitlow and Gitlow 1987, p.102)

Example: The training efforts of The George Washington University Medical Centre
(GWUMC) in Washington, D.C., provide a good illustration of the kind of system that
high-performing organisations develop under TQM. GWUMC began its quality
improvement studies in 1989, and the publication of the 1992 Accreditation Standards by
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The Joint Commission on Accreditation of Health Care Organisations which required
hospitals to initiate a quality improvement process has stimulated further interest in applying
TQM. The introduction of a TQM philosophy required significant investments in training,
which included teaching individuals the philosophy and principles of TQM, and the
necessary knowledge and skills to perform their tasks.

Training began with top management. The entire management team learned TQM concepts
and principles as well as group facilitation skills. Eventually, the team members became so
competent that they began training others.

The initial TQM training strategy required mass training of all managers. The top managers
served as the principal teaching staff. This was a significant difference from the traditional
approach to training which was usually carried out by professional trainers from the human
resource department. Unlike the traditional approach, the administrator, the director of
nursing, and the medical director of GWUMC became trainers in the 20-hour introductory
course on TQM.

Using top managers as trainers had significant effects. First of all, employees heard a
consistent message from top management which brought credibility to the training process.
Second, it became apparent that employees should be trained in tools and techniques
immediately before they need to use them. Third, managers had the opportunity to develop
a clear understanding of TQM principles. Thus the GWUMC experience led to the
conclusion that the “best way to learn something is to teach it”. (Chaufournier and St.
Andre 1993, pp.63,65)

3.2.6. EMPLOYEE EMPOWERMENT, INVOLVEMENT AND TEAMWORK

Once top management has made commitment to TQM, the most critical principle for
achieving a commitment to quality improvement throughout the organisation is to
encourage employee empowerment, involvement and teamwork.

In a TQM context, continuous improvement of work processes will be successful only when

all people in the organisation, top to bottom and horizontally across functions, are involved
in making it happen. When the intelligence, knowledge, creativity, and efforts of the entire
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of the entire workforce are integrated in pursuit of the organisation’s objectives,
significant results can be reached. Usually, employees who are closest to the problems
have the best solutions. In fact, employees are a valuable source of creativity and
knowledge that can be utilised not only in problem-solving, but also for continuously
improving the quality of products and services, and thereby increasing customer
satisfaction.

Thus TQM heavily emphasises the need for full deployment of employee skills, creativity
and knowledge through employee empowerment, involvement and teamwork. Of
course, this principle is not unique to TQM. Actually, many top managers claim that they
support the idea. However, in many cases, actual implementation of this principle is not
successful. This is not due to the absence of good intentions on the part of managers and
employees. It is due to the lack of adopting specific systems and procedures to make
employee involvement a part of daily life.

In the quality environment, empowerment means more than simple delegation because
the power to change a process is almost permanently given to the person at the lowest
level possible. Thus the decision-making process takes place at the level that makes
decisions work. This requires a well-defined and structured approach to empowering
employees and increasing employee participation in all processes. This approach mainly
involves three steps which are summarised below:

1. To help employees understand how the company operates under the TOM
philosophy. When employees understand how the TQM organisation operates, they will
better understand how their work contributes to the company’s success and how the
company will benefit from quality improvement. This requires employees to be trained
and equipped in order to be able to handle processes under their direct control.

2. To involve employees systematically in problem-solving and decision-making in
order to benefit from their knowledge, skills and ideas. In a TQM environment,
workers are encouraged to participate in teams for identifying and solving problems that
are affecting the quality of the work they perform. Thus they experience the satisfaction
of making concrete contributions to the quality of their work and are motivated to make
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continuing and lasting improvements to the work they do. As a result, they will develop a
long-term commitment to organisation’s objectives and TQM principles.

3. To support and reinforce improvement efforts of employee teams.. Usually, a
management council and other management bodies are established to lead and support
these teams. Managers must provide teams with quick, supportive responses to suggested
ideas and improvements. These responses must be given even when suggestions can not
be implemented. From this viewpoint, management must create an environment that
encourages communication between employees and managers.

These steps are explained in detail in Section 6.3.6.

To conclude, the essence of employee empowerment is to include organised labour at all
stages of planning, organising, implementing and controlling of the organisation’s
processes. This requires a strong labour-management cooperation. It also involves
discussions and informal agreements between management and union representatives
concerning matters of mutual interest so as to provide a sound basis for employee
involvement. Managers must be prepared to listen and where applicable, adopt
recommendations of workers, delegating greater responsibility to lower levels in the
organisation. Thus everyone will feel “ownership” of quality improvement and will
develop pride of workmanship in the quality of their work. (Federal Total Quality
Management Handbook - Introduction to Total Quality Management in the Federal
Government 1991, pp.11-12, Johnson 1993, p.48)

Example: The sales and service branch of IBM Corporation in Wisconsin, USA, has
developed a good structure for encouraging empowerment and involvement through
teamwork. In relation to employee morale and well-being, IBM’s strategic vision
includes the following principles:

* Improve skills.

* Improve tools.

* Increase teamwork.,
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* Provide recognition and rewards.
* Improve relations with business partners.
* Improve opportunities for professional growth and development.

Based on these principles, in 1990, IBM in Wisconsin began to transform itself through
teamwork. The company’s existing command and control processes were tested in
relation to salespeople feedback and customer satisfaction surveys. These studies have
called for the need for establishing longer relationships with customers, by more
emphasis on skills development and training, and by increased delegation of
responsibilities as employees who are closest to the customer know what changes have to
be made to serve the customer better. Thus teams were formed and held responsible for
the following areas:

1. Teams were formed to improve customer responsiveness. For example, administrative
teams worked on improving trading functions such as accounts payable, billing, and
telephone usage. Teams at sales offices worked on identifying and solving their
individual problems, such as opportunity system usage, facility issues, and customer
coverage and support.

2. Teams were formed to analyse tactical marketing issues that would improve IBM’s
competitive position in the marketplace. For example, teams established a product
marketing group that only focuses on marketing specific products. They also started a
management consulting practice which was staffed with highly skilled personnel. Here
team members developed new performance plans that particularly required increased in-
depth training in those skills that were important to customers.

3. Teams were formed to establish a technical services organisation, which is staffed with
technical specialists who were previously located in the sales branches. This organisation
is responsible for designing and managing customised systems and projects, and has
improved IBM’s ability to offer more complicated information technology projects to
customers. These projects are provided more quickly and with less risk of failure during
implementation or being rejected by customers. As a result, the technical services
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organisation has increased contract work revenues more than 100% within six months of
its formation.

4. Teams were formed to implement new systems and improve the existing ones. For
example, a team improved an on-line opportunity tracking system for effective resource
allocation. The organisation’s skill-management tracking system was improved in order
to obtain more accurate information.

5. Teams were formed to improve employees’ performance. For example, teams
implemented the new compensation plan. They also developed an employee suggestion
system which describes an employee recognition strategy designed on the basis of
employee opinion survey, rather than management decisions.

6. Teams were formed to get IBM more involved in the community. For example, a team
developed a plan to enhance communication and cooperation among business and
community leaders to improve education programs in the state. Teams also developed a
strategy to help other organisations in Wisconsin with their quality efforts. (Cortada
1993, pp.67-68)

3.2.7. RECOGNITION

In a TQM organisation, employees who make positive contributions to quality
improvement should be provided with recognition and rewarded in ways that are
meaningful and timely.

Reinforcing positive performance through recognition is a key element for clarifying the
specific objectives to be accomplished and emphasising the desired patterns of
behaviours, attitudes, and values by the organisation. In addition, it enhances employee
satisfaction and motivation as employees feel that their achievements are essential for
success in continuous improvement and are recognised by the organisation.

In designing recognition systems, top management must ensure that recognition is

provided on a timely basis, usually right after the display of desired behaviour such as a
“well-done” tap on the shoulder to appreciate good performance. To reinforce positive
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performance, recognition should be frequent, plentiful and related to specific
performance that the organisation wishes to encourage. To enhance employee
satisfaction and motivation, rewards should be creative and equitable. Non-monetary
rewards such as a “well-done” or a “thank you” letter from the Chief Executive Officer
(CEO) require considerable attention of top management as they can have a powerful
and lasting impact on employee motivation and commitment (See Section 6.3.7.).
(Federal Total Quality Management Handbook - Introduction to Total Quality
Management in the Federal Government 1991, p.10)

Example: Ford Motor Company stresses employee recognition to reinforce its quality
improvement objectives by a new suggestion program called “Continuous Improvement
Recognition System” (CIRS). The CIRS provides all Ford employees with the
opportunity to participate in running the business. In 1991, a task force comprised of 20
people began to study suggestion programs applied in other organisations such as IBM,
Toyota, American Airlines, and Milliken and Co., to find out and apply the best of the
best which is referred to as “benchmarking”. Knowing that Ford’s program would
incorporate continuous improvement recognition, the task force ended up designing a
program for rewards of merchandise, travel, or purchase or lease of a new vehicle.

According to Dick Lebeck, the program coordinator, merchandise has a lasting value to
employees. When people receive a cash award, they usually do not brag about it to their
colleagues. Instead they tend to go and spend the money. However, if a person is
awarded with a merchandise like a television or a music set, he/she tends to associate it
with the good idea or suggestion he/she provided to his/her supervisor.

The program increases worker motivation because it allows employees to save higher
points by developing many ideas and thus receive better things. This, as Lebeck suggests,
encourages employees to continue making suggestions.

The CIRS has only two levels of review. First a front-line supervisor has to make a

decision on the idea. Secondly, a'department-level committee will decide whether to
approve or reject the idea. Thus employees get the answers within 30 days.
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Regarding its continuous improvement policy, Ford’s plants provide monthly status
reports to determine what is going right and what is going wrong. By implementing
CIRS, the company has learned the following:

* Top management must encourage all employees to be involved and participate, where
the suggestions may include any improvement employees can think of in business such as
safety improvements or cost savings.

* Employees must be trained properly so that they know what kinds of ideas to submit.
Thus the company will get valid and good ideas.

According to Ford’s top management, the company’s future heavily relies on employees’
commitment to the company and to continuous improvement. Management also believes
that by referring to the intellectual and creative power of employees, the organisation
will encourage them to contribute to the improvement of their own jobs and the
organisation as a whole. (Kelly 1993, pp.19-20)

3.2.8. MEASUREMENT AND ANALYSIS: MANAGEMENT BY FACT

In a TQM environment, the pursuit of quality and operational performance objectives
requires process management and decision-making to be based on reliable, accurate and
objective information, data, and analysis. From this viewpoint, a measurement and
analysis system should be established to systematically assess the degree to which
products and services please customers and focus on internal process improvement.
Basically, this system emphasises the importance of expressing facts with accurate data
and using statistical methods to collect and analyse the data. As a result, the system
enables the organisation to identify cause and effect relationships, make estimations and
projections, pass judgements and take appropriate corrective action.

Facts are important to an organisation and their importance must be recognised by
everyone. Acting on facts is the essence of the measurement and analysis system. It
provides discipline to the organisation and a base for setting targets, implementing
actions, and monitoring progress. Acting on facts involves 1) tracing problems back to
their root causes, 2) searching for ways to measure actual performance, 3) using a
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