receptivity to training is improved and the need for skilled workers can

be met through adequate training and motivation programmes (Chapter 6).

The eighth problem, lack of appropriate supervision, is diminished some-
what by JIT because through the use of simple techniques (Chapter 7),
workers assume much of the burden for trouble-shooting and analysing
problems. TQC recuces t'.e need for supervision over quality matters, since

workers inspect their own quality.

Informal and casual quality control, ninth in the list, is a problem in
small fast-growing companies where the typical solution is to add a QC
department. JIT, however, opts for a more natural approach which is to
keep the respcusibility for quality in the production department and to
train the workers and foremen i, quality measurement und analysis (Chapter

6; Chapter 7).

The tenth and final problem is that of low productivity. JIT/TQC in-
creases productivity by averting scrap, rework, and customer returns
arising from poor quality, as well as better utilising resources and ma-
terials., Several of the techniques for achieving this are described

throughout this report.

3.2.4.2 Transference of Technology

Since technology is transferable, and since the Japanese have demon-

strated great industrial success in recent years, attempts have been made
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to transfer Japanese technology such as JIT and TQC to other countries,
By following a set programme for improving quality, such as described in
this report, it is felt that this transference of tec nolcgies will be

greatly aided, and their eventual operations enhanced.

Developing countries desperately need to improve the quality and produc-
tivity of their goods to survive. The quality improvement progremme,
together with the techniques of JIT and TQC are appropriate tools to help
manufacturing companies achieve this since they are simple, resource

conserving and complementary.

3.3 CONCLUSION

The necd for quality is well understood by everyone. The method of
achieving it, however, is generally not well known. In this chapter, se-
veral quality improvement programmes have been investigated. It was tound
that although each programme had a similar basic structure, they did
differ from one another. The question arises as to which programme is the
right one to follow. The answer to this is that there is no 'right'
programme. Each programme has some benefit to offer and each may perform

better than another under different circumstances.

The purpose of this chapter has been to analyse each programme and to
construct a new programme for improvement, based on the already existing

programmes. In this way all the benefits that each of the programmes have
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to offer can be incorporated into cae plan. This proposed plan forms the
basis of ! report and a description of each of the steps of the plan

is dealt with in the following chapters.
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4.0 MANAGEMENT COMMITMENT

4.1 INTRODUCTION

When considering :management commitment in +he light of a quality im-
provemen. programme, it must be understood that top-management commitment
means a great deal more than a chief executive giving his or her blessing
to the programme. The key to commitment is not even in providing the
necessary funding for the effort. It is first and foremost to recognise
that the quality improvement effort will require active leadership froa

top management rather than passive support (Ishikawa, 1985).

This chapter identifies the need for management commitment as well as to
describe techniques for obtaining it. The technique used is the quality
costing method of uncovering the true cost of non-conformance. Also in=-
cluded in this chapter is a list of che appropriate actions that must be
taken by management, once they have committed themselves to quality im-

provement,

4.2 QUALITY RESPONSIBILITY

Many companies recognise when they need to change from inspection-

oriented product acceptance systems to professionally planned quality
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programmes. The recognition may come slowly, but it becomes an inexorable
conclvsion wher business and customers are lost because of poor quality
or when feilure costs skyrocket. At this stage, top management may un<
derstand it is in trouble, hut not know how to handle it or what kinds

nf changes it should institute (Smith,1979).

In almost every case, the answer is to go outside the company and look
for a quality professional who can turn quality around, restore the com-

pany's quality image, and reduce its quality costs (Smith;1979).

In general this is a good beginning step for companies just awakening to
the fact that they have severe quality problems. Smith (1979), however,
feels that problems intensify rather than abate once the new quality
person appears. Simply because at this stage, tcp management sigh with
relief and then forget about their quality problems, confident of the fact

chat they have hired quality professionals to deal with matters.

However this is not the case since quality professionals can only:

. establish the systems,
* put in and monitor the controls,
. train and develop people to the new quality methods,

. change attitudes,

but they cannot do the jobs of designing, manufacturing, and servicing
the product. Those are rightfully the jobs of engineering, manufacturing,
and marketing, and the quality aspects of those jobs are their responsi-

bility as well.
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Quality is the responsibility of general management, not of the quality
professionals. And unless that very basic and necessary rule is understood

and practiced, quality will never happen.

The new quality professionals cannut and do not solve all the quality
related problems. These can only be solved from within, by following a
comprehensive quality programme. From a broad, conceptual point of view,
there are two primary ingredients in the successful execution of a quality
programme. First, get the right top management support and commitment,

and second, do the right things to improve quality.

When top management refuses to face up t> its responsibilities to obtain
quality, no quality programme wiil be able to solve their problems. That

is to say that top management must be involved 100%.

4.3 COST OF QUALITY

Having stressed the importance of management commitment, it is now nec-

essary to identify the methods used to obtain it.

In most companies it can be found that twn universal languages are spoken
( Figure 5 on page 46 ). At the 'bottom' end, the language is that of
things and deeds: square meters of floor space, schedules of 400 tons per
week, rejection rates of 3.6 percent. For top management the language is

that of money: sales, profits, taxes, inves.ments., Top executives love
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to order cost cuttings. considering it the ultimate purpose of management

(Schonberger, 1982).

According to quality consultant Colin Bloom, one of the biggest problems
facing a company today is the lack of communication between top and middle
management. This problem has developed since middle management has not
learnc to talk to top management in terms of money. Traditionally the
quality control function has been responsible for reporting quality per-
formance to management in terms of rejection and defective material re-
ports. This vital information is often difficult to analyse and interpret
in terms of costs. As a result, cost saving opportunities are often
overlooked. Successful business requires financial planning and control,
It is therefore advisable that quality failures be presented in financial
terms (British Standards Institution, 1981). The device that allows this
to be accomplished is the Cost of Quality, which essentially measures the

the cost of doing things wrong.

4.3.1 QUALITY COST CATEGORIES

While there are many systems for identifying quality costs, the following
is a widely applicable breakdown into four categories (Juran and
Gryna,1980)(B51,1981). Examination of thece categories will reveal that
they are all costs associated either directly or indirectly with making
defective products. Quality costs is therefore an unsatisfactory name
for these categories since the costs included in the definitions are not

the positive costs of achieving superior quality, but rather the negative
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Figure 5. Company Language

costs of doing things incorrectly. They are thus 'unquality' costs
(Groocock;1986). MHowever, the name 'quality cost' is so ub’quitcus that
it is not praccicable to change it. It is however important to remember

what it really means and not bs misled by the apparent meaning.

~  Internal Failure Costs-The cost aris/ng within the manufacturing

organisation of the failure to achieve quality specified. These are
the cnsts which would disappear if no defects existed in the product
prior to the transfer of ownership to the customer. These include:
scrap,rework, downtime, reinspection and downgrading.

* External Failure Costs-The costs arising outside the manufacturing

srganisation of failure to achieve quality specified. They are dis-
tinguished from the internal failure costs by the fact that the de-

fects are found after the transfer of ownership to the customer. These
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include: complaints, returned material repair, warranty costs, prod-
uct liability and cost of recall.

* Appraisal Costs-The cost of assessing the quality achieved. These sre

the costs incurred to discover the condition of the >roduct, mainly
due the 'first time through'. These include: incoming material in-
spection, inspection and test, maintaining accuracy of test equip-
ment, material and services consumed, and evaluation of stocks.

* Prevention Costs-The cost of any action taken to investigate, prevent
or reduce defects and failures. These costs &are incurred to keep
failure and appraisal costs to a minimum. These include: quality
planning, training, process control, design revicw, quality report-

ing, supplier assurance, and improvement projects.

Initially, two important facts should be appreciated. Firstly, failure
costs, however caused, reduce proiits and secondly, preventive quality
control activities and the appraisal of quality standards cost money to
operate. However it must be understood that investment in prevention and
appraisal can substantially reduce internal and external failure costs
Furthermore reductions in external complaints are important not only to
reduce costs but to maintain ‘ustomer goodwil! Figure 6 on page 48
(Lester;1977) shows how by ir-reasing expenditure or preventive and ap=
praisal costs, the cost of failure m¢' be exporcod to fall.

Thus the overall decrease in costs constitutes ne! profit generated.
However there is a point at which total coscs will be at their lowest.

Figure 7 on page 49 indicates this clearly.
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4.3.2 ZERO DEFECTS (ZD) BUDGET

In many instances most quality cost categories are not reflected in the
charts of accounts of the prevailing cost accounting systems. Hence the
accountants are unable to provide figures on what are the costs incurred
with respect to such categories. What the accountants can provide readily
are figures for rhose quality cost categories which coincide with accounts
that are elements of departmental budgets. However, ti : first efforts to
secure quality cost figures typically disclose that the bulk of tre cat-
egories cannot be evaluated from the accounts regularly maintained by the
cost accountants (Juran and Gryna, 1980). Moreover, when quality costs
are viewed separately, each may be so small as to be unable to compete

for manageriul priority. The most significant figure in a quality cost
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study is the overall quality cost total and when separate quality costs
are combined to give a grand total, managers are usually stunned by the
size of the total, since they invariably do not realise the amount is so
larga. In some cases this amount can be as much as 15 - 20% of sales

(Crosby P.B., 1980).

According to quality consultant Colin Bloom, one technique which is used
to overcome the above mentioned problems is the Zero Defects (ZD) Budget.
The ZD budget is a method of isolating the complete price of non-
conformance, using data that {s readily available in all companies. It
must be noted that price of non-conformance is the true definition of

quality costs.

The ZD budget can be explained in terms of the following equations:
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BUSINESS EXPENSES = PONC + POC + PROFIT
ZERO DEFECTS = POC + PROFIT

PONC = BUSINESS EXPENSE - ZERO DEFECTS

where PONC : Price of Non-conformance

POC : Price of Conformance

In all companies the data that is readily available is:

* BUSINESS EXPENSES : value of sales.
. POC : the cost of manufacturing, without problems, including labour,
materials, machinery.

¢  PRCOFIT : the difference between manufacturing costs and sales figure.

Thus the total loss due to non-conformance can be determined. Note, this

method can only yield a good 'guesstimate'.

The ZD budget is best illustrated by the example which has been drawn up
for the manufacture of professional printed circuit boards at the company
MSN Products. This example can be found in Appendix 1. For the purpose
of concealing confidential information, certain data supplied by the

company, has been altered.
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4.3.3 PRESENTATION TO MANAGEMENT

Presentation to management should be done in a way such that what remains
to be discussed is the merits of the proposals, not the validity of the
data. Nevertheless, many presentations of quality cost data have resulted
only in a debate on the validity of the figures. Juran and Gryna (1980)

has listed the challenges to the data as having mainly bee: dus t_.

. Inclusion of non-quality costs. Care must be taken with ambiguous

words like 'waste'. Material which is so defective as to be
unsalvageable is sometimes called 'waste'. This word is also used whe.i
referring to scrap, turnings and ofl-cuts. Jf the value of such ma-
terial is included in the quality cost figures, any challenges to the
presentation will be quite in order, since such categories of waste
are unrelated tc quality and hence are not quality costs.

. Implications of reducing quality costs to zero. Care must »  taken

when presenting a proposal which suggests a zero defects plan with
no quality costs. Practicing managers are quite sensitive on this
point and are quick to challenge any presentation which even remotely
implies that it is feasible to reduce the quality costs to zero, since
befora this stage is reached, the incremental control and prevention
efforts rise more rapidly than the resulting cost reductions.

. Reducing quality costs but increasing total company costs. In pro-

posing reductions in quality -osts, care must be taken to avoid dis-
proportionate increases in other costs. It becowes necessary to
quantify the effects of all associated variables of the plan in order
to assure that the reduction in quality costs would not result in an

increase in total costs.
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* Understatement of quality costs, Within any presentation, the argu-

ment will ke raised that the present status quo is 'usual', 's  J=-
ard', 'regular', etc. It is for this reason that the presentation must
not be centred around criticising the company's variances from pres=
ent standards, but should in fact challenge the standard levels

themselves.

4.4 MANAGEMENT ACTION

Having been alerted to the need for quality improvement, it is important
to ensure that the necessary actions are taken by management to ensure
success. Firstly it is seen that top management must assume leadership
in bringing about a breakthrough. Top managcrs must establish clear-cut
goals and guidelines that deal with the issues of the company. Top man=-
agement must determine tihs positions the company will take in regard to
quality, It must establish policies in regard to the general attitude
surrounding it. Policies thus established, must be disseaninated through=-
out the entire organisation and implemented by all workers, from top
management down to line workers. These policies must deal with the
raticnalisation of management, the revitalisation of the company, and the

desire to manufacture products with the highest quality (Ishikawa, 1985).

Just issuing policies however, does not do anything for the company. Top
management must. be in the forefrort of activities and assume the leader-
ship position so as to check what has been accomplished, and provide

further guidance. To ensure this, a system must be organised where by the
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necessary information concerning quality can be fed back to the top man-

agement on a regular basis (Ishikawa, 1985).

Finally top management must establish long-range plans for present pro-
ducts as well as for the development of new products. In performing this
task adequately, targeted quality standards and design quality standards

become an important concern.

4.5 CONCLUSION

Iin this chapter we have identified the need for management. Simply sup-
porting an improvement programme or being involved in its development is
not enough for high level managers, they must be committed to its success.
Part of this commitment is recognising that the irprovement programme will
require the i~ of some of the key people in the organisation. These
people have to be identified, they have to be freed from some of their
responsibilities, they have to be moulded intc an effective team, and they
have to have the authority and responsibility to do the job (Crosby,

1980).

These together with other issues, involved in quality improvement teams,

are dealt with in the next chapter.
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5.0 QUALITY IMPROVEMENT TEAM

5.1 INTRCDUCTION

The problems contributing most to the costs of poor quality will almost
always be those that are long lasting and require input from different
departments for their solution. The causes of such problems are aimost
never the result of shortcomings in one department alone (Hutchinson,

1985).

It is therefore necessary to set up a team of managers and specialists,
representing a range of appropriate skills and knowledge, to be formed
to tackle the problem. The members of the team should be selected from
different departments so that the team can cut across organisational

boundaries and work with every department.

The purpose of the team is to provide direction and advice on the im~
provement programme as well as to provide the necessary resources in the
form of critical resource persons and funding. Further use of the team
can be made to reconcile department needs with competirg needs in the

company (Crosby,1980).
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5.2 STRUCTURE OF THE TEAM

The quality improvement team should be made up of a group of about five
to eight people coming fiom aifferent functional areas. A group that is
made up of fewer than four members will fail to bring the necessary talent
to the project and to capitalise on the educational benefits of partic-

ipation (Crosby, 1980).

The primary tasks of the group is:

. to define the detailed set of procedures needed to reach the desired
objectives,

* ordering the priorities,

* ensuring that each project attempted remains congruent with the
overall project's efforts and,

. to act as a conduit to and from their cespective functional areas and

user-groups.

5.2.1 GROUP LEADER

The quality improvement team should strictly be a part-time job for the
members with the exception of the chairperson or group leader, who should
become deeply involved. Therefore, the selection of the group leader is
an important step. The requirements of the group leader are: (Crosby,

1980)
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1. The leader should b: ture member of management who unierstands
the need to improve s with the concept of a quality im=-
provement programmr

2. The general manager and the manager's staff must have confidancec in

the person chosen.

No special skills are involved. The leader's role is to see that the
project stays on schedule, to resolve differences among the members of
the team and to ensure that resources are vrovided as needed for the

project but at the same time ensuring that spending is within budget.

5.2.2 GROUP MEMBERS

When selecting members for the quality improvement team, it is important
to select members from different departments. Ideally each department
should have a representative on the team, although in practice this is
not practical as the number of different departments in a typical manu-

facturing company can be as much as twelvn.

According to Schonberger (1985), it is common to look at organisations
as having three basic functions that must be managed.

Figure 8 on page 57 shows these to he money, demand, and operations.
These are said to be line functions. These departments may be known as
finance, marketing, and production, Other departments that provide ad-
vice and support for the line departments are known as the staff depart-

ments. Typical staff departments are personnel, quality control,
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engineering, purchasing, production contrel, and information systems.
The team can comprise of nine members, each selected from the various

departmunts.
The selection of the leader within this group should be done by vote.
In this way each member can, in turn, explain their qualifications and

the final choice will be based on experience, group confidence and popu-

larity, all of which are important attributes for a leader.

5.3 BENEFITS OF A TEAM

There are several benefits that can be identified of forming a team to

administrate a quality improvement programme: (Juran and Gryna, 1980)
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Each member of the group and other managers all have loyalties to
their own departments, und thus they may not be completely objective
in conducting aralyses and drawing conclusions. The team will cnsure
objectivity of analysis.

Investigation of problems often requires technical skills thac line
managers do not posses. The team can provide this skill.

Large problems require investigation time that line managers simply
do not have. The team can provide the resources and manpower to assist
the managers.

Part of an investigation involves conducting experiments and/or col-
lecting existing data. If the improvement team includes managers of
those departments where the experiments are to be conducted, this will
expedite the investigation.

If the managers, affected by the solutions to be problems, have been
members of the quality team, it will be more likely that they will

agree with the solution and use it.

5.4 OBJECTIVES OF THE TEAM

Although the team has the respunsibility of creating and directing the
programme, it cannot achieve this without a clear set of objectives to

work by. These objectives should include: (Crosby, 1980)

Defining and agreeing on the specific aims of Jhe improvement

programme.
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* Contributing ideas for the implementation of the improvement activ-
ity.

* Generating ideas on possible causes of the problems as well as pro-
viding information and advice on overcoming the 'resistance to
change' iuherent in proposing new approaches.

* Each member representing their department on the team.

¢ Each member representing the team to t.eir department.

* Causing the decision of the team to be executed in each member's de-
partment.

. Laying out the entire quality improvement programme.

5.5 CONCLUSION

Since every function of an operation is a contributor to defect levels,
every portion must participate in the quality improvement effort. It is
for this reason that it is important to establish a quality improvement

team, made up of representatives from every department.

The establishment of this team and the organisation of the improvement
srogramme does not represent an additional expense for the operation., It
is really pulliny together and organising things that are happening in
one forr or apother at the present time. By formalising it and
centralising the ¢ fort, it is possible to eliminate dupl.cation of ef~

fort.
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Having formed a team to administrate the qual.ty improvement programme,
it then becomes important to ensure that the employees are aware of the
team and its efforts, and that they don't resist the changes proposed by
the team. This can be achieved through training and education and will

be dealt with in the following chapter.
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6.0 EMPLOYEE TRAINING AND EDUCATION

6.1 INTRODUCTION

Human beings evidently possess an instinctive urge to attain quality .
to make good prolucts rather than bad. Outside of the workplace this in=
stinct is widely evident, for example, in the projects of children or in
the hobbies of adults. Within the workplace this instinct can face strong
competition from other parameters. The enterprise needs high productiv=
ity, low costs, prompt delivery, etc., as well as good quality. The in-
dustrial manager would like to meet all these parameters. But this ideal
is hard to attain in an economy based on competition in the market place.
Hence the manager resorts to 'trade-offs' These trade-offs can push
quality down or up depending on the state of the economic cycle, the

actions of competitors, etc. (Juran and Gryna, 1980).

This competition among parameters extends to all departments and all
levels of the hierarchy, including the non-supervisors. Workers are also
asked to meet multiple standards, that is, productivity, quality, safety,
etc. As in the case of the managers, all workers are for quality. But
workers, like managers, find it difficult to meet all standards simul-
taneously, and hence must resort to trade-offs so as to strike a balance.
These trade-offs more often than not result in a decrease in product

quality and an increase in defects (Juran and Gryna, 1980).
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This chapter deals with operator-controllable defects, the subspecies of
these Jlefectc. the identification and cause of these defects, as well as

the methods used to eliminate them.

6.2 IDENTIFYING OPERATOR ERRORS

In theory, a worker in a state of self-control has no reasor. to make er=-
rors. Yet in practice all human beings make errors to such an extent that
human fallibility has long been taken for granted - 'to err is human'.
In trying to solve the practical problem of worker errors, the line of
action that many companies take is that of motivation programmes. This
is based on the theoretical assumption that if workers are properly mo-
tivated they will make no errors. Although motivation does play a part
in reducing errors, according to Juran and Gryna (1980), the fatal as

sumpiions of these motivation programmes are:

1. operator errors are the main source of quality troubles, and

2. all operator errors can be remedied by proper motivation,

In reality what the facts show are that (Juran and Gryna, 1980):

1. The bulk of defects (over 80%) are management=-controllable, not
operator-controllable.

2. There are multiple subspecies of opnrator-controllable errors; the

matter is not as simplisti as motivation alone,
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6.2.1 SUBSPECIES OF OPERATOR ERRORS

There are at least cthree subspecies of operator errors (Juran and Gryna,

1980):

1. Inadvertent errors.

r

Technique errors.

Wilful errors.

w

Each of the three subspecies of operator errors has its own set of outward

symptoms .

6.2.1.1 Inadvertent Errors

Inadvertent errors exhibit several distinguishing features. They are

typically:

* Unintentional.The operator does not want to make errors,

*  Unwitting.At the time of making an error the operator has no knowledge
of having made an error,

* Unpredictable.No one knows beforehand just when the worker will make

an error, or what type of error will be made.

Among the various subspecies of the operator errors, only the inadvertent

errcrs exhibit randomness. In consesjuence, when data on an operator error
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does e[hibit randenmoss, it is highly probable that the error[Jare of the

inadldrtent typeld

solution for inadl@drtent errors in[dl[é three major approachesl]]

[éducing the e[dent of dependence on human attentionl[] [He methods used
are usually termed [Moolproofing[ld[le idea of maldng the process
some[llat foolproof has become basic in [dpanese [IJ and is referred
to as &dCdyold[MHdcheno, MMM C¢honberger, [T

[A0ng it ecsier for human beings to remain attentild[] [Mis approach
employs psychological tools [Job rotation, rest periods, etcll] as
[¢11 as technological tools [demplates, mas[3, oldrlays, etc]
[Mtand jean, [

[0tilAting the [drlér[] [MHis is discussed later in the report[l]

6.2.1.2 Technique Errors

[échnille errors arise because the [Ar[ér lac[d some essential technilie

[dr s(d11, [Molledge, etc[d[Rich is need to aldid maldng the error[d] [He

features of technilille errors arel]

Unintentional [(IIBe operator does not [Ant to malé errors(]
Consistent.[lie operator [Ho lac[3 technilide [H1l consistently malé
errors of that typell

Witting o* unwitting.[échnilde err[lIrs are of both [Hnds[]
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