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ABSTRACT

South African manufacturers are  entering the global market where competition is
fierce. Greater and faster learning is necessary for organisational survival in the
turbulent global market. Learning is understood to be a continuous cycle of
activities. Continuous Improven 1t is shown to be a continuous learning cycle.
World Class Manufacturing methodologies are described as being an effective
manner to make performance i1 >rovements as they are based on Continuous

nprovement.

Reviews of Learning, Continuous Improvement and World Class Manufacturing
methodologies and techniques used by companies in international industry are
presented. Examples of implementations are focused on the plastics conversion

industry. This industry has areco  of poor performance in South Africa.

Questionnaires were prepared » test for implementation of World Class
Manufacturing improvements. The South African plastics conversion industry was
surveyed. The results of this survi are discussed and it appears that South African
plastic converters have not achieve World Class Manufacturing performance.

A model for the transformation process to World Class Manufacturing using
Learning and Continuous Improvement is proposed. The model is demonstrated
with a case study of improvemen in setup time made in a South African plastics

converter.

Conclusions were drawn from the literature, the survey results and the

p° e~ 7 case study. The gy ed t ormation is that »uth A
plastics conversion companies should implement World Class Manufacturing using
Learning and Continuous Improve ent. This is so that local manufacturers will be
able to compete in the global m: <et. Recommendations for improvements are
made to industry and to the Plastics Industry Training Board.

Summaries of relevant methodoloy s and techniques are included for the reader's

interest.
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1.1

LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
I __'ODUCTION

INTRODUCTION

The plastics conversion industry : growing rapidly, the number of companies in
this industry is also growing rapidly and this means more competition in the future.
With the globalisation of markets, imports are also putting pressure on the local
companies. The evidence shows that South African companies are not highly
productive and exposed to increased competition from highly productive foreign
companies. This thesis aims to answer the following question: How can South
African manufacturers transform themselves to be able to compete globally?

Research Methodology

The research in this thesis is based on three levels: the philosophical, the
methodological and the techi [ue. This is the approach recommended by
Easterby-Smith et al. (1991). T s is necessary as failure to fully understand the
philosophy behind implementations can cause them to fail (Deming, 1986). The
philosophy which has been chc :n is one of Continual Learning and Continuous
Improvement. The thesis will ow that the Continuous Improvement approach
is based on current learning the <y. The methodologies described will be those of
World Class Manufacturing (Total Quality Management and Just-in-Time
amongst others). The thesis will show that World Class Manufacturing is based
on continual improvement. T} practices or techniques described will be those
that support World Class Manufacturing. These include team working,
management and shopfloor tra ing, value analysis, quick changeovers (SMED)
and error proofing (poka-yoke) among others. The terms will be explained in the
relevant sections. The technique/implementation level will focus specifically on

the plastics conversion industry.

PE LOSOPHY

/ METHODOLOGY \
{ PRACTICES - TECHNIQUES \

Figure 1: A Hierarchical Representation of the Concepts
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LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
INTRODUCTION

Situation and
Concerns

Transformation
Model

Case Study
Demonstration

Literature
Research

;

WCM
Questionnaire

Case Study
Results

Conclusions

@ecommendaﬁona

Figure 2: Model of the Research Methodology

Industry Survey Survey Results

Chapter 2 gives an overview of the current situation and sets the context of the
thesis. Chapters 3 to 5 give 1e literature research on Learning, Continuous
Improvement and World Class [anufacturing. Implementation concerns are also
addressed in Chapter 5. Chapter 6 describes a number of techniques that support
World Class Manufacturing. Successful improvement interventions which are
specific to the plastics conve on industry are presented in Chapter 7. A
questionnaire and survey, to assess the current :* ‘e of South African plastics
conversion companies regard g World Class Manufacturing practices, are
described in Chapter 8. The results of the survey are then presented and
evaluated in Chapter 9. A model for the transformation process based on the
literature, is presented in Chapter 10. The model’s relevance is shown in Chapter
11, with a case study of imprc« ements made in a South African company. In
Chapter 12, conclusions are drawn from the literature, the survey results and the
case study results. Recommen itions are made in Chapter 13. These relate to
successful transformation of co panies in the South African plastics conversion
industry and also to training by the Plastics Industry Training Board. The

references and appendices ares wn in the chapters that follow.
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1.2

LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
INTRODUCTION

Relevance of this Thesis

A plastics converter is defined for the purpose of this thesis as an organisation
involved in the manufacture of injection mouldings, blow mouldings, extrusions,
roto-mouldings and plastic film. Relevance of the interventions proposed in this
thesis can apply to companies rith 100 or more employees. Smaller companies
will probably not have the resources available to implement such interventions.
Appendix A describes the general nature of such a company although there might
be wide variations in the way ¢ npanies are actually structured.

The philosophy and methodol« ies espoused by this thesis are general enough to
be applied to most manufac ring organisations and the techniques can be
adapted to different plastics converters. The recommendations will also be
general enough to be of 1 : to a variety of South African industries.
Recommendations regarding t ining will also be made to the Plastics Industry
Training Board as they sponsored this thesis.
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2.1

2.2

LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
SITUATION

SITUATION

This chapter describes the context 1 which this thesis is written.

The Global Business Situation

Numerous publications speak of the changing environment of manufacturing
(Drucker, 1990, Deming, 1986, Hamel and Pralahad, 1994, Goldratt and Fox,
1986). These generally refer to the globalisation of markets and competitors, with
the breakdown of import barri¢ : and monopolies, and the move towards a global
economy. Numerous exampl: exist of companies that collapsed, as they lost
their local market share when imported products became cheaper than their
manufacturing costs. These changes have also been facilitated by the move into
the ‘Information Age’, where irchasers of products can access data on goods
from all around the globe. Also, outsourcing or subcontracting of various
manufacturing processes is occ ‘ring on an international scale. For example, the
design and toolmaking are performed in one country and the production runs are

performed in a different country.

The South African Business Situation

South African industry is now in a critical phase of its history. South African
industry has been protected for a number of years by government protectionism
from within and externally by inctions. South Africa’s re-entry into the global
market has forced industry to either make changes in the way that companies
operate, or be faced with possible closure due to the inability to compete on a
global scale. Evidence of such threats is seen in the South African electronics,

automotive, textile and clothing industries.

South Africa’s productivity rec 'd is disappointing. In manufacturing, which is
the sector hoped to be the ‘eng e of growth” in developing countries, the record
is even worse. “Despite strong capital investment, productivity growth in many
sectors of South African mant icturing has been weak or negative for a long
time.” (Liebenberg, 1996, p. VII)

In 1995, World Competitiveness Report of the World Economic Forum evaluated
48 countries using almost 4( criteria. South Africa ranked 42 out of 48
(Liebenberg, 1996). It came last in terms of a number of criteria, mainly those
related to ‘people’ variables, reflecting poor access to education, social services
and jobs. South Africa had by ir the highest unemployment figure, the highest
skills shortage, the lowest levels of computer and economic literacy, and the most

skewed income distribution.
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3.3

LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
LEARNING
provides a platform from which creative individual and organisational actions

and decisions become possible (Kolb, 1986). A basic assumption of the thesis is

that for most organisations in the near future, more and faster learning is better.

Learning Cycles

Handy (1990) explains that theories of learning are also theories of change.
Learning is understood to be a cycle of different activities and should be a process

of discovery. True learning is: outanswering a question or solving a problem.

This is shown in Handy’s Learning Wheel (Handy, 1990):

Question

Figure 3: Handy’s Learning Wheel

The steps in the cycle are:

1. A question is raised in a particular situation.

2. An answer is givenl(theory/ rpothesis).

3. Test theory by implementing (reality test).

4. Reflect again by reviewing t| answer against question.

Learning is stimulated by a need to know. If one is curious about the situation,
one will want to discover the factors relating to it. This requires an investigation
of possible ideas. Effective arning requires energy, thought, courage and
support. The process does not stop at one turn, yet needs to continue on a higher
level of understanding or knowledge. This can be envisioned as a spiral,

continually turning and rising ¢ ove the previous understanding or knowledge.
Similarly, other learning cycles include the following:

e Kolb: Experience - Reflection - Generalization - Test

e Pedlar: Experience - Understanding - Planning - Action

e Shewhart: Plan - Do - Check - Act (explained in the next chapter).
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3.5.2

3.5.3

3.5.4

3.6

LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
LEARNING

Re-framing
Re-framing involves seeing things, like problems in other ways (this is also
known as lateral thinking). . 1 effective way of doing this is by using different
perspectives, usually from others, on the situation to better understand the
question.
Negative Capability
The negative capability is the ability to accept that the unknown may never be
completely known. This is tl realisation that decisions are not made in a state
of complete knowledge of t @ situation. Nevertheless, the decision must be
taken and may result in a n itake. Doubt and mistake should also result in
learning to improve decision making in the future.

Mistakes and Forgiveness

To learn effectively one must be capable of accepting success and failure. One
should use the mistakes as a positive motivator to learn. People learn from
mistakes if they are highlighted. One should also forgive oneself, failures lead
to success if we look at them as opportunities to start the learning cycle turning.

The Scientific Method and Ma gement Practice
Revans (1982) explains that there exists a parallel process between the scientific

method and good management -actice.

The scientific method consists of five iterative steps:

1. Observations from the external world.

The formulation of a theory t ied on these observations.
The design and conduct of experiments to test the theory.

Comparison of the experimental results with those predicted by the theory.

A A

The rejection, modification or onfirmation of the theory in accordance with the

results of the comparison.

He argues that rigorous adherence to this method has allowed science to progress,
as it forms a self-correcting loop. He also argues that this method can be used in
industrial management, simply by substituting a technological product for a
scientific theory (or, indeed, a m 1agement theory). This appears as follows:

1. Determination of what needs exist and what items have already been produced

to satisfy these needs (Survey).
2. Decisions about what further - different items to produce (Policy).
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LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
EARNING

3. The establishment of methoc of manufacture (Operations).
4. Processes of audit (Inspection).

5. Changes in what items shot 1 be produced or in the methods of production
(Control).

The managerial process thus sets out to test how far the results of its planned
actions compare with those fo :ast by its policy. Within each step, a similar

fivefold structure can also be used.

Management, unlike the scienti : process, seeks to fulfill subjective desired aims
and values. These should be clear and unambiguous from the outset. A
declaration of preferred aims should be formulated from the beginning and this
can be used for comparison wit the actual results achieved by the actions taken.
Revans acknowledges that the  ult can only be statistically significant, as such
situations contain many variables. Only if deviations are persistent, then the
theory should be discarded or 1odified. Finally, the cost of the improvement

must not exceed the intended ge 1

The scientific method is an iterative self-correcting cycle and is similar to the
learning cycles described in the previous section. Figure 4 shows the synthesis of
Revans's scientific method, man jement method and Handy’s learning cycle.

/Ob:ervaﬁons from SURVEY determination of what needs
< the field exist and what has aiready been
produced to fulfil those needs
a

Change what is to be
produced or in the
methods of production

@.

Decisions about
what to produce
Reflection

Formulation of
Rejection theones based upon
modification or observations
< confirmation of the
theory
OPERATIONS
INSPECTION [OPERATIONS |

. A The establishment of
& 4 . methods of
d
Comparison of Process f 182 Des;gxr;::m::;duct manufacture
experimental results audic

with those predicted

Figure 4: Management and the Scientific Method in a Learning Cycle
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3.7

3.8

LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
LEARNING

Single and Double Loop Lear ng

These models link closely with the concept of double and single loop learning put
forward by Agyris (1982) (see Figure 5). He proposes that management
behaviour is based on beliefs ¢ led ‘theories-in-use’. Single loop learning takes
place when there is a change in management behaviour within a ‘theory-in-use’.
This is a process of error dete ion and correction. Double loop learning takes
place when the change in management behaviour flows from a change in the
"theory-in-use’. This process involves a change in the beliefs about how the world
works and is built on new and innovative insights into ways of dealing with
complex problems. This can often be as a result of a failure of the current ‘theory-
in-use’ to deal with the problem satisfactorily. Management issues and decisions

can be seen as either single loop or double loop issues and decisions.

Theory-in-Practice

Beliefs
World View Action Problematic
Paradigm Situation
A

Actual
Outcome

Single Loop
Learning

Double Loop _

Desired
Outcome

F. we5: Sing and Double Loop Learning

Summary

Careful consideration of the learning cycles, the scientific method and double loop
learning reveals a close similarii between learning, problem solving, inquiry and
management in general (Ryan, 1995). They are all continuous self-correcting
cycles that seek to improve one’s knowledge and understanding of a situation.
An extension of this theme on a 10re practical level is continued in the following

chapter.

Managerial learning is only meaningful if there is a resultant change in behaviour.
It is seldom the result of a single learning experience, it is usually co-produced by
a range of learning experiences. Hence, the importance of continuous learning.
Reading and evaluating relevar literature also offers opportunities for learning

experiences.
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LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
CONTIN )US IMPROVEMENT

INTRODUCTION TO CONTINU )US IMPROVEMENT
“There is no finish line.” Goldratt and Fox

In this section, the key managerii elements of Continuous Improvement (CI) and
some of the basic tools associated with the Continuous Improvement process are
discussed. The PDCA cycle discussed and the seven basic Continuous

Improvement Tools are described.

Continuous Improvement is a management philosophy that approaches the
challenge of product and process improvement as a never-ending process of
achieving ‘small wins’ (Piper and Sumukadas, 1994). “Continuous Improvement
seeks continual improvement of machinery, materials, labor utilization, and
production methods through application of suggestions and ideas of team members”
(Chase and Aquilano, 1995). Although it was pioneered by American firms, this
philosophy has become the corner: >ne of the Japanese approach to operations. It is
often contrasted with the tradi mal Western approach of relying on major
technological or theoretical innovations to achieve ‘big win’ improvements (Imai,
1986). As can be seen in Figure 6, in a recent survey of 872 North American
manufacturing managers, the m: srity of World Class Manufacturers favoured
Continuous Improvement over eleven other manufacturing improvement
programmes (Giffi and Roth, 1991). Clearly, Continuous Improvement is a

successful concept.

S 1 Preventive
proc itrol  maintenance
_Throughput Manufacturing
improvement cells
Continuous e X ; ‘ Work
improvement ad teams
- A=
Customer
service 0 Worker
training X5 training
v"
Focused Engineering
factories training
ndor Develop
quality manufacturing
strategy
' World-class manufa 5 il All other manufacturers

Note: Closer to center equates to better performance.

Source: Giffi and Roth (1991)

Figure 6: Manufacturing Improvement Programmes
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4.1

4.2

LEARNING, CI, WCM AND THE SA PLASTICS INDUS . . (
CONTINUOUS IMPROVEMENT

Distinguishing Features of Co inuous Improvement

Based on a review of Continuous Improvement programmes by Melcher et al.
(1990), two essential features distinguish Continuous Improvement Systems (CIS)
from the traditional, or what s been termed ‘Standard Maintaining Systems’
(SMS):

1. Management’s view of performance standards of the organisation. Under Continuous
Improvement, management views the performance level of the firm as
something to be continuously challenged and incrementally upgraded. Under
the Standard Maintaining Systems, management sees performance standards as
essentially fixed by the constraints of technology and the existing organisation.
These constraints appear nbreakable without a major innovation in

technology or production theory.

2. The way management views the contribution and role of its workforce. The real
potency of Continuous Improvement comes from the people management side
of the approach. Managing and operations directors of successful firms believe
employee involvement and - 1m efforts are the key to improvement. Such is
not always the case with managers who adhere to the standard maintaining
approach. Although they ¢« ‘tainly say that people are important, they are
more likely to view the i tallation of a new generation of automated
equipment as more importar  This does not mean that managers practicing
Continuous Improvement do not employ advanced technology in their plants,
they often do. Rather, it is to point out that the philosophy of continuous
improvement makes them tl 1k first of how such technology can be used to
leverage the performance « the work force. Some specific work force
management differences between the SMS approach and the CIS approach are
that the latter is characterised by multifunctional work teams, participative

management, a group orientation, and participative decision making.

Appendix B contrasts the CIS and SMS views relative to organisational processes
in more detail.

Management Requirements for Successful CI Systems

These suggestions are taken fro Schroeder and Robinson (1991) and Chase and
Aquilano (1995).

1. Improvements require a lear1 1g period before they yield benefits. Though
Continuous Improvement focuses on quickly implemented small
improvements, even small improvements cause dislocations in work patterns

and hence reductions in output in the short run.
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LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
CONTI! DUS IMPROVEMENT

Shewhart's PDCA cycle, also called the Deming wheel, (see Figure 7) conveys the

sequential and continual nature of the Continuous Improvement process.

4. Institutionalise the 1. Plan a change
change or abandon it aimed at
or do it differently /"_\A improvement
Act Plan

|C | Do l
3. Study the results; \_/ 2. Execute the

did it work? change

Figure 7: The PDCA Cycle

The ‘plan’ phase of the cycle is where an improvement area and a specific
problem with it are identified. is also where the analysis is done, using one or
more of the Continuous Impro nent problem-solving tools. (See the Section 4.5
for a summary of these tools). Workers can use these tools in conjunction with
brainstorming approaches such as the 5W2H method shown in Section 4.4 to
arrive at ideas for improveme s. Typical of many Continuous Improvement
applications is the identification of countermeasures directed toward eliminating

the cause of a problem, or the bi ier to a solution.

The ‘do” phase of the PDCA cycle deals with implementing the change. It is
recommend that the plan be implemented on a small scale first, and that any
changes in the plan be documented. The ‘check’ phase deals with evaluating data
collected during the implementation. The objective is to see if there is a good fit
between the original goal and e actual results. The ‘act’ phase is where the
improvement is instituted as e new standard procedure and replicated in

similar processes throughout the organisation.

The PDCA cycle operates on the same basis as the other learning cycles and thus

por r” " tool to 1igle loop y th (1995) and C  wvay
(1993) show how it is the fundamental learning cycle in the practice of Total
Quality Management. Figure shows how the systematic application of the

PDCA cycle can lead to continual improvement.
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5.

5.1

LEARNING, CI, WC] AND THE SA PLASTICS INDUSTRY
WORLD( 1SS MANUFACTURING

WORLD CLASS MANUFACTU NG

“The action you're proposing;:

Will it increase throughput?
Will it decrease inventory?
Will it decrease operating e: ense?”
Eliyahu Goldratt

Overview of World Class Manufacturing

Strategy is a set of plans and policies by which a company aims to gain
advantages over its competil n (Skinner, 1969). All effective manufacturing
companies require some sort « manufacturing strategy in order to produce their
goods and services and to 1 ep them abreast, or preferably, ahead of their
competitors. This strategy should detail “a strategic vision on how the firm’s
productive resources relate to one another and to the environment”. (Chase and
Aquilano, 1995, p. 957).

If one defines these relatior 1ips in terms of the concept of World Class
Manufacturing (WCM), then according to Chase and Aquilano (1995, p. 957), this
entails “continual interactions with customers and suppliers, and integrated
manufacturing through appropriate blending of Total Quality Control (Total
Quality Control), Computer itegrated Manufacturing (Computer Integrated
Manufacturing) and Just-in-Time (JIT) production”.

Just-in-Time is further descri d in Appendix F, while more on Total Quality
M ent can be found in Appendix G.

According to Schonberger (1¢.J), World Class Manufacturing encompasses the
following;:

o Just-In-Time (JIT) production, small lot sizes with the ideal batch size equal to
one. “JIT production exposes problems otherwise hidden by excess inventories
and stock.” (Schonberger, 1982, p. 15).

e Total Quality Control (TQC), do it right the first time, i.e.,, zero defects.
“Quality begins with pro iction and requires a company-wide habit of
improvement.” (Schonberger, 1982, p. 47).

e Total Preventative Maintenance (TPM), ensuring no mechanical breakdowns of
machinery.

e Involving operators in activities that previously only involved supervisors,
inspectors, technicians or m 1agers. For instance, quality circles are aimed at
improving quality and productivity through employee involvement.
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Improvement of supplier, customer, and labour relations.

Effective and efficient shop floor layout and organisation. “Simplify, and
goods will flow like water.” (Schonberger, 1982, p. 103).

Minimising transport of work-in-progress, i.e., “travel light and make
numerous trips.” (Schonbers :, 1982, p. 157).

Improved product design, i.e., designing for simpler manufacturing.

World Class Manufacturing, interpreted by Maskell (1991, p. 4), “generally
includes the following;:

A new approach to product quality.
Just-in-Time production techniques.
Change in the way the work force is managed.

A flexible approach to custo >r requirements.”

Hayes, Wheelwright and Clark (1988) identify the following key attributes of
World Class Manufacturers:

Becoming the best competitor.

Growing more rapidly and I ng more profitable than competitors.

Hiring and retaining the best people.

Developing a top-notch engineering staff.

Being able to respond quickly and decisively to changing market conditions.

Adopting a product and process engineering approach which maximises the
performance of both.

Continually improving.

According to the Baldridge Award criteria (Brown, 1994), World Class
Manufacturing organisations he e the following:

A ‘quality” culture.
Healthy profits.
Happy employees.
High quality products

Delighted customers.
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According to Hamel and Prah: d (1994), quality is not what will give companies
a competitive advantage in the future, having quality products and services will
be the price of entrance into any market. The most successful companies will be
those that can anticipate customer needs and design new products and services to

meet those needs.

Crucial to integration of World Class Manufacturing is a system perspective, as
Gunn (1987, p. 28-29) points 0 ; “manufacturing consists of the entire range of
activities from product and process design, through manufacturing planning and
control, through the production process itself, through distribution, and through
after-sales service and support in the field. This is one continuous spectrum. No
activity can be performed alon this spectrum without affecting some other part

”

of it either upstream or downst am.

Giffi et al. (1990) describe the common operating principles for World Class
Manufacturing that came out of heir research. These have quality and a customer
focus at their centre. Their recommendations are described in Appendix H.
Figure 9 illustrates the integrated relationship between their dimensions.

Management
approach

anul‘=<=tur1ng

QUALITY capabilities
AND
cusTor

Performance N
Source: Giffi et al. (1990)

Figure 9: World Class Manufacturing Framework

Manufacturing
strategy

What is described above, adequately encompasses what is involved in a
company’s qu t for attai the status of "World CI ' M nu :tu , as
defined and interpreted by various ‘experts” on the subject. .
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World Class Manufacturing can be described as the manufacture of high quality
products reaching customers ¢ ickly at a low cost to provide high performance

and customer satisfaction.

Providing a world class produ means satisfying the customer in terms of at least
three dimensions, these being ( 1ality, Cost and Delivery. Moreover, according to
Piper and Sumukadas (1994), “Organisations must continually improve cost,
quality and timeliness of their output if they are to remain competitive.”
Timeliness here means the del ery lead time to the customer. This could either
be the time it takes from recei* ag an order to delivery, or the time required for
new product development. Other dimensions could include: flexibility, after-

sales service and aesthetic appe¢ . These are shown in Figure 10 below.

Cost Delivery

Figure 10: The Primary Dimensions of Quality, Cost, Delivery

Hoebeke (1994) provides us with a valuable paradigm for encouraging a customer
focus. Here the shopfloor level of the company is recognised as the most
important part, as it provides the product I " satisfies the customer. This is in
direct opposition to the ‘comm: d and control’ manner of management, with the
lower level in the hierarchy having the implicit purpose of serving the higher
levels. Here, the higher levels have the purpose of creating the conditions that
allow the lower levels to operate. They promote the efficiency of the lower levels
and they monitor the effectiveness of its outputs. This is shown in Figure 11 on

the next page.
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Short-term
Survival

Production

Level 1 Process
~*-pfloor
Feedback Output
Creates
Conditions

for

Level 2
Middle
Management

M inagement
Process

Feedback

[

Creates
Conditions
for

Management

Levet 3 Process

Director
Level

Long-term Survival

Source: Hoebeke (1994)

Figure 11: Work Systems Process Levels

In a company claiming to be a World Class Manufacturer, all obstacles and de-
motivators must be removed and as many operations as possible must be
simplified. In order to achieve this, I suggest that World Class Manufacturing
aims to achieve the following objectives, which are desirable in the plastics

conversion industry:

¢ Re-design of the layout of e production line to facilitate process flow, to

improve communication and > reduce any bottlenecks
¢ Enabling work to flow through the plant without bottlenecks or idle time.
e Reduction of work-in-progress and buffer stocks.

e Reduction of the size of batcl s - facilitated by attempting to manufacture only

to order and not for stock.
¢ Scheduling to rate and not by lots.

o uw or fail~ (pok. ol echanisms to detect : y in

production cycle.

e Neatness and tidiness of the production line. Every tool and implement should

have a designated place where it is stored when not in use.
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e Multi-skilling of production ‘orkers and fewer job classifications

e Self-checking - operators need to check their own work, while they are
performing their particular task in the production process. This means fewer
inspectors are necessary

e Simple visual displays con aring production targets with good production
output.

¢ Less formal reporting.
¢ Reduction of set-up times of machines or operations.

¢ Development of in-house e« ipment and processes, as far as possible, before

investing in expensive equif ent.
¢ Reduction of component cot  per product.
e Simplification of as many pr. uction processes as possible.
¢ Reduction of the number of suppliers - develop a good relationship with them.
¢ Reduction of waste and non- lue adding activities.
e Improvement of quality in products and services (internal and external).

It appears that all of the above principles could be simply implemented, resulting
in miraculous improvements. However, any of the principles of World Class
Manufacturing that manageme : wishes to implement, will require the mutual
co-operation and trust of every )dy involved in the manufacturing process. It is
therefore necessary to involve all employees in the development of a World Class
Manufacturing programme, rig from the beginning. It must also be considered
that the enthusi fr body involved needs to be sustaii 1 for any
change to be effective in the long term. The next section provides a discussion of
the problems of World Class M nufacturing, leading to issues regarding people
involvement, commitment an trust These are vital to any process of

organisational change, such as World Class Manufacturing.

Problems with Implementation of World Class Manufacturing

Following their research into organisational change, Beer et al. (1993) state that
most change programmes do not achieve the expected results. This is usually due
to the changes operating in isolation and not as part of an integrated approach.
Another common failing is that the change is implemented as a set of generalised
‘buzzword’-type programmes, and is not seen as a process of continuous
improvement dealing with key business problems. Often, the necessary

competencies and skills are also not available to support the changes.
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In his study‘of various organisations, Wilkins (1989) states that many of the
companies have tried to imp ment generally praiseworthy ideas or practices
from successful companies, sur as quality circles, statistical process control, and
Just-in-Time inventory reduction methods. However, this resulted in cynicism
amongst the employees, rather than the hoped-for productivity improvements.

He says that such new programmes may fail to meet expectations for many
reasons: the programmes require different skills, they are not appropriate for the
existing conditions, there are no rewards to motivate participation in these
programmes, or they threaten to give some people less influence. Results from
Wilkins” study of companies in the United States using quality circles, indicated
that most of the companies st ved a great deal of excitement initially, but the
motivation and enthusiasm began to fade. Managers stopped paying close
attention to the groups, and eventually showed no interest, due to the

considerable time required to support them, especially with regard to training.

Wilkins (1989, p. 13) insists that “unless managers are willing to adapt borrowed
ideas and programs and strug e through the development of execution skills,

they will see little improvemen -om applying the latest programs”.

In summary, it is not likely that a company’s management can just implement all
the activities, procedures and p 1ciples pertaining to World Class Manufacturing
and expect miraculous results. In other words, a simple ‘recipe’ for their

implementation will not work.

As Schonberger has stated (see i ove), World Class Manufacturing includes:
e The improvement of supplier, customer and labour relations.

e A change in work culture and the unleashing of natural tendencies.

In addition, according to Maske (1991, p. 4): “A change in the way the workforce

is managed” is required.

Hence, it is necessary to look at the ‘people’ side of the issues; to take the “human
side’ of an organisation into account and to consider their relationships. These

issues are dealt with in the next section.

Importance of People Involvement

People are the active force in any organisation, according to Senge (1990). That is,
it is mainly the people that constitute an organisation, without them, an
organisation is non-existent. He expresses that people have their own ways of
thinking, which must be recognised by management. It is not necessary for

management to constantly tell e ployees what to do. By encouraging employee
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involvement, people will be a e to make more of their own decisions and will

thus become more motivated.

Managers today are under much more pressure to cut costs and trim the fat. Yet,
more critical in improving competitiveness, is the need to develop and maintain

employee faith in the fairness and the ability of the organisation.

It is clear that the growing unic membership in South African industry, indicates
a loss of employee faith in the fairness of the organisation. Wilkins (1989) calls
this ingredient of organisatior culture ‘social capital’, which can be created or
spent, just like financial capital. Therefore, it seems that South African
management has been spending more social capital than it has been creating.

Wilkins (1989) says when tru is lacking between people in an organisation,
much effort and creativity goes into checking up on each other, producing
cynicism and spreading rumc rs, rather than into constructively building the
organisation. He also says that it is important to determine the perspectives and
beliefs that currently influence actions and choices made in the organisation. “We
want to know the extent to which beliefs are shared and how they relate to
changes the organisation needs ) make.” (Wilkins, 1989, p. 33).

All World Class Manufacturing methodologies are based on a participative
company culture, one with g uine shared vision. This is common in many
Japanese companies, yet lacking in many Western companies, resulting in the
failure of ‘transplantation’ on the World Class Manufacturing methodologies into

many Western companies.

Schonberger, who introduced the term ‘World Class Manufacturing’, believes that
the challenge for Western ma gers is to “undo the harm, to change a work
culture and unleash natural ten 'ncies.” (Schonberger, 1986, p. 16).

Critical Path for an Effective C inge Process

Following their analysis of problems with implementation, Beer et al. (1993)
propose a ‘critical path’ in effective change:
1. Mobilise commitment to change through joint diagnosis of business problems. Proper

involvement of all levels of employees is necessary before a more complete

picture can be formed and strategic decisions made.

2. Develop a shared vision of how to organise and manage for competitiveness. Once a
core group of people is committed, the general manager can lead employees
toward a task aligned versic of the organisation that defines new roles and

responsibilities.
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3. Foster consensus for the new vision, competence to enact it and cohesion to move it
along. This is when strong :adership is crucial. Real commitment to change
needs to be demonstrated, competencies for the new roles and responsibilities

need to be developed and t1 improvement effort needs to be co-ordinated.

4. Institutionalise revitalisation 1 ough formal policies, systems and structures. This is
the point where one has to consider how to institutionalise change that e
process continues even af - the initial achievements are made. The new
policies, systems and structures must ensure that the new approach becomes

entrenched, the right people are in place and the team is up and running.

5. Monitor and adjust strategies in response to problems in the revitalisation process. The
purpose of change is to create an asset that did not exist before: a learning
organisation capable of adapting to a changing competitive environment. An
oversight team should kee continuous watch over the process and plan in

response to new challenges.

Summary

The definition of World Class Manufacturing is topic of much discussion today, as
is the path to effectively becor ng a real World Class Manufacturer. Regardless
of the definition chosen, t @ World Class Manufacturer seeks to apply
manufacturing concepts desigi 1 to demolish obsolete methods and cultures that
have impeded its competitive progress. World Class Manufacturers have a
common attribute, they are able to create high-value products and earn a superior
return over the long run (Giffi et al, 1990). This is achieved through the
successful implementation of competitive manufacturing strategies that win

orders in the “obal marketpla

The principles of World Class Manufacturing have been described and problems
identified. It is recognised that more emphasis needs to be placed on the human
side’ of any process of organis: onal change, such as World Class Manufacturing,.
It is realised that any World Class Manufacturing methodologies that
management wishes to implement will require the mutual co-operation and trust
of everybody involved in the manufacturing process. It is therefore necessary to
ensure full employee involvement in order for any changes to be effective in the

long-term.

“The principle of continual in rovement is threaded throughout the concept of
Total Quality.” (Conway, 1993, p. 14). “A great deal of continual learning,
training and implementation is essential to the realisation of this management
concept.” (Conway, 1993, p. 1). “Continuous Improvement - kaizen in Japanese -

is a crucial part of both quality-based and time-based competitive strategies.”
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(Piper and Sumukadas, 1994, p. 42). Total Quality Management and the other
World Class Manufacturing methodologies stress that they be continually applied
as part of a process of ongoing improvement. This process is cyclical and infers
that their nature is one of l¢ ming and self correction. There is an implicit
coherence between current learning theory, the Continuous Improvement
approach and the World Class Manufacturing methodologies. They are all
founded on the same basis: cor nuous striving to be better.

A manufacturing company st uld operate as a synchronised system, with all
parts in harmony and supporti j each other. Marketing, finance, production, and
engineering (as well as all the other functional staff and administrative entities)
are all necessary parts of the system, and should all seek to continuously improve
and achieve the common goals of the company. This does not imply that World
Class Manufacturing can on be implemented in large organisations with
support staff. Phillips and Lec erwood (1994), amongst others, show how World
Class Manufacturing practices ave been appropriately implemented in small as

well as large companies.

The following chapter discussc practical measures that companies can take to aid

them towards World Class Manufacturing performance.
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TECHNIQUES AND PRACTICES TOWARDS WORLD CLASS

“Quality is never an accident, it is always the result of intelligent effort.”
John Ruskin

The following sections describe techniques and practices that help companies
achieve World Class Manufacturi 3 performance.

Improving Quality

Quality improvement can be ¢ fined as an approach to achieving and sustaining
high quality output. Quality aprovement is viewed by many as an important
first step in an integrated approach towards World Class Manufacturing (Shores,
1993).

There are a number of world-renowned quality ‘gurus’ including Deming,
Ishikawa, Juran and Crosby (see the references in Section 14). They do not
completely agree in their app. iches to achieving quality improvement, but they
do agree on three key issues:

e A pervasive responsibility for quality.
e Prevention and not detection of failures.
e Analysis of problems and n :blame.

Total Quality Management and techniques like Statistical Process Control can be
implemented to improve quality. Shingo has argued that Statistical Quality
Control methods do not prevent defects (Shingo, 1986). Although they provide
data to describe probabilistically when a defect will occur and are after-the-fact.
The way to prevent defects fro. coming out at the end of a process is to introduce
controls within the process.  his is what Shingo calls Zero Quality Control.
Central to this approach is the difference between errors and defects. Defects
arise because people make errors. Even though errors are inevitable, they will not
turn into defects if feedback leading to corrective action takes place at the error
stage. Such feedback and actic require source inspection which should be done
on 100 percent of the items produced. As with the Just-in-Time approach,
information on defects gives immediate feedback for the worker who produced
the product, who then makes the repair. Source inspection relies on controls
consisting of fail-safe procedur  or devices called ‘poka-yoke’. This is described

in the next section.
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weakest link, (i.e., the constri 1t is broken), the next weakest link becomes the

brake or constraint which limits overall system performance.

The primary benefit of the Theory of Constraints approach is its orientation
toward the output of the entii system, rather than a compartmentalised look at
components. Many compone s may have little or no positive effect on overall
performance, because of the system constraint that overshadows all other
deficiencies in the system. 1 th this kind of system level focus, the system’s
constraint can be precisely located, whether it resides within the company or
outside of it (e.g., the market place). If the constraint is internal, it can be readily
ascertained whether the constraint is physical (e.g., a machine, person, or facility)
or a policy that inadvertently scourages improved throughput. Efforts to break
the constraint can then be applied without delay or distraction. ‘

Goldratt (1990) offers some powerful tools for dealing with system constraints.
Foremost among them is a five-step process which ensures that improvement
efforts remain on track toward system level improvement, rather than digressing
into non-productive sub-optimisation of system components. The following five

steps provide reliable markers 1 route to effective improvement:

1. Identify the system’s constraints. Determine what limits the system’s

performance.

2. Decide how to exploit the « stem’s constraint. Eliminate inefficiency from the

constraint.

3. Subordinate everything else to the above decision (step 2). Make effective

management of the existing onstraint the top priority.

4. Elevate the system’s constraint. Break the constraint by increasing its capacity

above the level of demand.

5. If, in the previous steps, a constraint has been broken, go back to step 1, but do
not allow inertia to cause a new constraint. Go back and find the next weakest

link which limits system performance.

In this context, Goldratt defines a constraint as anything that limits a system from
achieving higher performance versus its goal (Goldratt, 1992). These steps also

form a Continuous Improvement cycle, as shown in the diagram below.
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Work Structuring is primarily concerned with the design of viable working
organisational structures. It .es a holistic approach to match all the various
factors involved to enable people and technology to combine to produce work
outputs most effectively (Shumacher, 1993).

Work Structuring analyses ta s according to the operations performed on the
raw material (this can also be paperwork or a service) and identifies operations
that should be performed by t :same group of people in the same location. The
techniques used are Transformation Analysis and TIED Analysis. This creates
“whole tasks” that a Work Gro ) takes responsibility for and also plans their own
work and evaluates their own srformance. This is facilitated by a leader who is
accountable to the organisation and participative teamworking structures.

This approach enables individual and group job satisfaction and direct
participation in the organisat n’s common tasks. This also creates individual
empowerment and therefore ownership and responsibility for something that

they can control.

Other benefits include that it provides a coherent philosophy and methodology
for organisational design based on the work performed. Transformation Analysis
provides a powerful tool for making operational process more task orientated.
Teamwork and interpersonal communication should be greatly improved if its
principles and techniques are implemented. The principles of Work Structuring
are described in Appendix J.

Training and Competence

“Only by drawing on the con ined brain power of all its employees can a firm

face up to the turbulence and constraints of today’s environment.”

“This is why our large companies give their employees three to four times more
training than yours. This is why they foster within the firm such intensive
exchange and communication. This is why they seek constantly everybody’s
suggestions and why they demand from the educational system increasing
numbers of graduates as well as bright and well-educated generalists, because
these people are the lifeblood of industry.” Konosuke Matsushita

Intensive management and shop floor training are crucial to the development of
World Class Manufacturing competencies. This should ideally include courses on
‘learning how to learn” and t : seven basic Continuous Improvement Tools, as
well as all the necessary techn al skills. Training and development in teamwork,
interpersonal communication and surfacing mental models is also considered
crucial to accelerate organisational learning (Senge et al., 1994). As noted in
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operations. This will require the creation of an environment in which learning
and knowledge sharing are c« inuous processes, and in which managers are as
good at managing human resources as they are at managing technological
resources. A new breed of l¢ lers needs to create this change in environment
(Devanna, 1994).

Value Analysis

The purpose of Value Analysis (VA) is to simplify products and processes. Its
objective is to achieve equivalent or better performance at a lower cost while
maintaining all functional requirements defined by the customer. Value Analysis
does this by identifying and « minating unnecessary costs. Technically, Value
Analysis deals with products already in production and is used to analyze
product specifications and req rements as shown in production documents and
purchase requests. Performe before the production stage, Value Analysis is
often called Value Engineering, and is considered a cost avoidance method. In
practice, there is a looping ba. and forth between the two for a given product.
This occurs due to the fact that new materials, processes, and so forth, require the
application of Value Analysis techniques to products that have previously
undergone Value Engineering.

The Value Analysis approach i rolves brainstorming such questions as:
e Does the item have any desi - 1 features that are not necessary?

e Can two or more parts be used as one?

e How can we cut down the v ight?

e Are there non-standard parts that can be eliminated?

Answers to these questions are converted into ideas to be developed and then
proposals for implementation. Giffi et al. (1990) note some very impressive
savings from Value Analysis. They also point out that the Japanese think so
highly of Value Analysis that they give the annual Miles Award to companies that
have demonstrated the greatest benefit from its use.

Summary

The above sections describe : me of the available practical techniques that a
company can use to improve ; performance. Case examples of some of these
techniques from the plastics ¢ version industry are described in the following
chapter.
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Eylert (1995) shows that significant umne and cost savings were achieved when “a
defined mould change strategy” and “a standard procedure was developed for
starting up moulds.” Also, 2> number of machines required to expand the
output capacity of the plastics 10oulding plant in his study was reduced from 61
to 49.

Just-in-Time Implementation

“Textron Automotive Interiors was forced to look inward for solutions when it
needed to expand in 1993 beci se it had nowhere left to grow. The plan was to
liberate 11,000 sq. ft. of war« ouse space. As a Just-in-Time supplier to the
automotive industry, Textron was accustomed to keeping minimal inventory. By
early 1994, the company had most doubled its inventory turns to 70 per year
from 36. At 70 turns per year, no inventory, either raw material or finished parts,
remains in the plant for mo than 5 days. The faster turnaround reduced
warehousing requirements an freed space for 3 new Husky injection molding
machines.” (Turriff, 1995, p. 15)

Benefits of Training

“In March 1993, Westplex enrolled in a productivity challenge co-sponsored by
Paulson Training Programs a1  Plastics World magazine. Results in the first 4
months after 50 key employees participated in an interactive training program

provided by Paulson included:
1. Cycle time savings for 8 jobs that could be compared showed a saving of 16%.

2. Internal reject rates decreased 48% during this period for a saving of about
$15,000/ month.

3. There was a significant reduction in credits issued to customers.” (Smock, 1994,
p-30)

Summary

This is only a small samp of the extensive literature that shows how
implementation of World Class Manufacturing practices can lead to great
improvements in performance in the plastics conversion industry. Smith (1995)
shows how a South African ¢ npany, has made great progress using the Total
Quality Management methc >logy with Shewhart's PDCA learning cycle.
Ebrahimapour and Schonberg  (1984) describe the great potential advantage that
can be achieved by implemer ng methodologies such as Total Quality Control
and Just-in-Time in developing countries like South Africa.
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PREPARATION OF THE QUES [ONNAIRE

The survey of South African plas s conversion companies described in this and the
following chapter aimed to investigate whether Continuous Improvement and
World Class Manufacturing are practiced by these companies. The World Class
Manufacturing evaluation ques d>nnaire is shown in Appendix K. This self
evaluation questionnaire focuses on evidence of fundamental improvements in the
way the organisation performs its day-to-day business. Changes to processes,
quality, products, and the role of leadership are the characteristics that are assessed
by tt questionnaire. The questionnaire was designed to be simple to understand
and answer according to the inst ctions and guidelines given in Fowler (1984) and
Easterby-Smith et al. (1991). The number of questions was limited to forty to make
the questionnaire quicker to answer. The questions asked are a synthesis of the
‘new’ Baldridge Award criteria ( ‘own, 1994) and the writings of Giffi et al. (1990),
Hayes et al. (1988) and Shingo (1987).

The questionnaire evaluates two dimensions of an organisation. Part of the
evaluation is based on the perfor1 ince improvement trends achieved in:

¢ Financial results

¢ Customer satisfaction

¢ Product quality

¢ Supplier performance

¢ Productivity

® I Ic

The other part of the evaluation is based on how the organisation is managed. How
it is led, planned, measured, trained and improved. Major parts of the business are
assessed and the questionnaire looks for approaches that are systematic and
continuously evaluated and imj; oved. World Class Manufacturing appears to
many to be simply the collective name given to Japanese manufacturing methods.
Nevertheless, many fail to realise that these changes require a prior transformation

to a different attitude and company ‘culture’. Hence the emphasis on ‘people’ issues

in the questionnaire.
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Response Rate

The survey was conducted during the month of July 1996. Personal contact was
made with all of the target companies both before and after the questionnaire was
dispatched. This was done to nprove the response rate. The response rate was
64% which is considered high »r a survey of this type (Fowler, 1984). This was
achieved by telephonic reminders and, where possible, meeting the respondents
during visits to their plants. Two of the non-respondents informed me that they
were in the process of declaring bankruptcy and two others refused to answer the
questions due to reasons of ‘confidentiality’. Six of the respondents were not
included as their questionnaii  were not fully completed, making their results

invalid.

Evaluation of the Score Results

The results are higher than ex «cted. The only bias that is apparent is a type of
‘halo effect’. This occurs when the respondent classifies the matter in question
according to their general impression, rather than according to the scale’s
meaning (Moser and Kalton, 1972). This is likely due to the large majority of the
respondents being senior managers in their respective companies. Senior
managers tend to view the res1 s as a reflection of their personal ability and thus
rate the answers higher. This| s is also described in Fowler (1984); where senior
managers tend to rate their companies’ perfc__.ances higher than middle
managers or other employees. There is evidence of this in survey’s results as
well. The companies with - e lowest ratings were evaluated by shopfloor
managers, while the compan ; with the highest ratings were evaluated by
(  pany «

Also of note, is that although the questions were written in a manner to remove
ambiguity, each respondent can interpret the question in their own way relative
to their situation, introducing some subjectivity (Moser and Kalton, 1972). The
evidence for this is from my personal investigations during plant visits of
respondents’ companies. Tl se were opportunities to see first hand the
operations of a number of plants and informally interview the managers of these
companies. The most conspic >us case is that of a company with a history of
exporting excellence and growth (a global competitor), which was scored far
lower than companies which could not have achieved such results due to the
n aner in which they are currently managed. This caused me to ¢ bt !
reliability of the data collected by the survey. Many of the respondents’
comments (described in the next section) indicated that the managers were still
grappling with basic manager »nt issues, yet many still marked the company

Page 42



LEARNING, CI, WC! A... ...ESA PLASTICS INDUSTRY
EVALUATION OF THE RESULTS

quite highly on most of the questions. I have therefore not attempted to draw
statistical inferences from the « viously deficient data.

I suggest that, in reality, mo companies perform far worse than their scores
indicate. Most companies en do not measure up to their world class
counterparts. The high scores could be attributed to South African managers lack
of exposure to global competition and to World Class Manufacturing practice.
The only way of removing su . a subjective interpretation is to have an external
independent team of evaluato that visit each plant. Such evaluators look at the
companies’ practices and results with a less sympathetic eye than a manager who
may see the result as a reflection of his own ability. This is the practice of the
Baldridge Quality Award and other large organisations performing detailed
evaluations, this was however out of the budget and scope of this thesis.

It is of interest to note the results of Question Number 28 which asks for the
average setup time in minutes. This is a measure that leaves little room for
interpretation. The world ¢ 3s standard time is less than 10 minutes, and
numerous examples are described by Shingo (1987). A World Class Manufacturer
would choose to reduce setup nes to reduce down time and make smaller batch
sizes feasible. Setup time reduction is crucial to enable Just-in-Time as explained
in Section 6.2. I have chosen t plot this on the graph below. This clearly shows
where the sampled South Afri n plastics converters stand with relation to world
class setup times. This further strengthened my impression that the company

scores were not representative.

D ribution of Setup Times

-

O N & OO ON

No. of Companies

10-30
31-60
61-120
>120

Setup Time (minutes)

Figure 17: D tribution of the Setup Times
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Evaluation of the Respondents’ Comments

The comments written on the questionnaire by the respondents provide much
insight into what they see as major areas of concern and how they were
attempting to deal with these concerns. It appears from reading these comments
that some companies are readily working on solving their problems, while others
are still groping in the dark. £ ne companies do appear to be working towards a
Continuous Improvement/World Class Manufacturing type work culture.
However, in conversation with some respondents, they expressed difficulty in
translating their World Class Manufacturing principles into practice. This is not
uncommon; Motwani et al. 994) also found this in their survey of North

American manufacturers.

Most of the problems related to ‘people’ type issues. Many respondents identified
productivity and trust as majc problems needing attention. Many respondents
commented on the lack of skil and the need for more shopfloor and managerial
skills training. Some had gone so far as to implement basic literacy courses for
their employees. One frequent ‘solution’ given to the people problem was simply
to automate and replace the =2o0ple with machines. International experience
suggests that considerable inv ;tment in automation has failed to produce the
expected productivity gains (Jo fe et al., 1995). Automation has frequently failed
to live up to expectations due to difficulties in implementation and the complexity
associated with the design ar management of automated systems (Chase and
Aquilano, 1995). Relative to a omation, Continuous Improvement is a low-cost
strategy. Moreover, the investment made in training people in its methods pays

back in improvement savings year after year.

A few companies still seem to be under the impression that the government must
still protect them from foreign competition with lower interest rates and anti-
import legislation. This is a clear indication of the old ‘laager mindset still in
operation in some companies. This will not cause manufacturing performance
improvement, but rather more of the same poor productivity performance. A

comprehensive listing of comments from respondents is shown in Appendix M.

Summary

The scores for most companies, when assessed by an independent party, would
probably be significantly lower, as described in Brown (1994). Taking my own
observations and the subjectiv y of a self evaluated questionnaire into account,
the survey shows that most South Africa plastics converters have not achieved
World Class Manufacturing performance. How each company achieves high
performance levels, will be different, based on their existing situation.

Page 44



LEARNING, CI, WCN AND THE SA PLASTICS INDUSTRY
EVALUATION OF THE RESULTS

I suggest that South African v 1ufacturers implement the transformation process
to World Class Manufactur g using learning cycles and the Continuous
Improvement approach. A model for the transformation process is shown in the
next chapter, followed by an example of implementation. Guidelines to assist

companies in such a transformation process are given in Chapter 13.
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A MODEL FOR THE TRANSFORMATION PROCESS

“Practice without theory is blind, theory without practice is sterile.”
Immanuel Kant

Figure 18, below, shows a picture of a proposed model for the transformation from
existing operating practices to Jorld Class Manufacturing practices based on
Learning, Continuous Improv nent and the World Class Manufacturing
methodologies.

Mental
Models

=

/ Implementation

Existing Kj L\q World Class
Production 'Cga;i:;p Production
Practices \ / Practices

People,
Equipment,
Procedures

Figure 18: The Transformation Process Model

The purpose of this model is to represent the transformation from existing
production practices (input) to world class production practices (output). The
resources used by the transformation include people, equipment, procedures. The
model for the transformation process shown above has two essential parts. The
upper part represents the mental model of those involved in the transformation and
the lower part represents the actual facility where changes are implemented. Note
that the mental model is shared by those involved in the transformation process (the
team), this provides for multiple perspectives on the problems and for a greater
variety of interventions to deal with the problems.
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The upper and lower parts need to be in a state of constant feedback, the mental
model level providing knowledge and understanding for changes that need to be
tested in reality, and the implementation level providing data on the progress and
results of implementation. Their interaction is crucial as it provides for the synthesis
of theory and practice. This interface allows the practice level to learn from the

theory and also for the theory level to learn from the practice.

The mental model also seeks in rmation from the existing state of affairs in the
operation of the plant (internal), i d also from the current state of the art and future
trends in World Class Manufacturing (external). Internal information can be
obtained by doing a thorough analysis reviewing the processes and the current
performance of the plant. This includes investigating customer and employee
satisfaction levels. External infor ation can be obtained from literature, co'nferences
and industry benchmarking. Foreign industry journals often contain articles on

improvement.

Continuous learning and improvement are essential to drive this process, with single
loop learning operating on the implementation level and double loop learning
operating on the mental model level as explained in Section 3.7. This learning
enhances effectiveness and results in an even stronger commitment to change (Beer
et al.,, 1993). The mutually reinfc :ing cycles of improvement also create a growing
sense of efficacy. Any learning « cle can be used, as long as it continues to revolve
and increase knowledge. The use of continuous learning and improvement implies

that the transformation is a neve nding process and not a programmatic change.

The changes in management practice, mentioned in the Chapter 4, are also of great
sig, ficance in tr. ifo ing from a andards Maintaining System to a Cor 1uous
Improvement System. Such chi ges entail greater employee participation in the
improvement process. The teamwork style approach typically improves bottom-up
communication and creates a shared understanding of the issues involved. When
properly managed, teamwork can create a sense of empowerment, great synergy

and motivational drive.

The case study in the following chapter, shows how this model can be used to

describe a transformation process in a South African plastics converter.
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IMPLEMENTATION OF THE MODEL: XYZ PLASTICS

This chapter shows how the Transformation Model, described in the previous
chapter, was used to assist a Sou | African plastics converter to effectively improve
its processes. This chapter reflects personal experiences in an improvement process.

Background and Situation

XYZ Plastics was formed in 1986 to produce plastic engineering components. The
company has since grown rapidly and now employs 200 people. It now exports
engineering components worldwide and makes a wide range of other plastic
i " xction-moulded articles.

The Production Department changes approximately 75 moulds per month.
Mould changes and setups were mostly limited to the day shift due the low skill
levels. Setups are a major time consuming task. On some days, 6 or 7 moulds
need to be changed, making the situation more acute and putting considerable
pressure on the persons respo1 ble for the setups. Most mould setups took more
than two hours. Such long setup times caused mould changes to be the greatest
source of downtime. They also caused large lot sizes (and their consequent long
production runs) to be desiri le according to the Economic Order Quantity

formula.

Concerns and Questions

The long production runs caused high Work-in-Progress inventory levels in the
departments following the Production Department in the value-adding chain.

1all quantity orc s v e ical to run as the labour-time cost for the
setup is prohibitive. Also, certain moulds can only be run on specific machines
and therefore some orders are delayed by a preceding long run on the same
machine. On many products, customers wanted small runs at irregular intervals.

Satisfying some customer demands was therefore uneconomical for the company.

The company had grown at a faster pace than it has been able to develop its
management systems. This :d to poor internal co-ordination and cross-
functional planning as the organisation grew larger. Communication was poor
and many issues fell between e functional responsibilities and were therefore

not properly addressed by those concerned. The questions to be addressed were:

e How can the Production D artment reduce setup times in order to reduce

downtime meet the market demands placed on it?

e How can this be successfully implemented?
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o Fittings, bolts and hoses that are damaged will be repaired or replaced.
¢ Less down time will occur due to worn pipes bursting.
e More available productive capacity.

e New flexibility is the first step on the road to implementation of a Just-in-Time

production system.

Learning

The learning involved in this process was shared by all involved, and as such, it
represented organisational learning. The single loop learning process was the
explicit PDCA cycle used by the task group. Each step taken was planned,
implemented, tested and then 1iade part of the new standard procedure. Each

time a problem was encountered, a preventative countermeasure was planned.

Handy’s learning cycle is also irrored on the mental model level: A question is
generated by the situation, a theoretical answer developed, this answer tested in
practice and the results are evaluated (reflection). Handy’s ‘lubricants of learning
and change’ (see Section 3.5) were also used by the team. Both learning loops are

represented in the model as well as the ir  nal and external information needs.

The double loop learning generated by this transformation was that the
management’s mental model, which was initially: “Try to get larger orders and
batch sizes for economy”, is now: “We can handle more small orders
economically.” This is a profound change and also implies that constraints that
seem fixed, like setup times, can be broken. Assumptions are constraints in
themselves and should be challenged and changed. The success of this
improvement process now makes further improvement initiatives more credible
to those involved and to top m 1agement. New questions are now asked which
can lead to proactive improvements. These are, for example: How can we better
co-ordinate marketing with production? How can we improve throughput? How
can we prevent quality proble s? How can we recycle sprues (the part of the
moulding not sold as a product) more efficiently? How can we reduce

downtime?

Summary
This case study shows that the Transformation Process Model of Chapter 10 is

useful to aid in the understanding of an improvement process. The case study
also emphasised the need for ¢ nworking and human skills and not only for the

function-specific skills of the ¢ ticipants. It required new learning abilities for
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technical employees who had only been active in developing their technical skills
and faced new responsibilities ithout the appropriate skills and understanding.

Team problem solving was highly effective, especially in the implementation
phase. Great enthusiasm, ideas and discussion were generated by the ‘shared
purpose’ atmosphere of the meetings. The stages in problem identification and
solution also reasonably corre onded with the guidelines given by Beer et al.
(1993), shown in Section 5.4. The team did not simply attempt to copy what
others have achieved, but rather developed its own solution and worked through
the implementation. This prevented a decline in enthusiasm by the participants
and is recommended by Wilkir (1989) (see Section 5.2).

Most problems encountered in a production environment have probably been
addressed successfully elsewhere before. The key is to know that these successes
exist, to understand why they were successful and to learn from them how to
improve one’s own situation. For me, this is especially true of the work of Shigeo
Shingo. However, one should not try to force these ideas onto others, as they may

resist them, but rather to gently make people aware that they exist.
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CONCLUSIONS

The essentials of Learning, Continuous Improvement and World Class
Manufacturing have been described. The implicit continuity between Learning,
Continuous Improvement and World Class Manufacturing has been shown.
Problems relating to implement ion of World Class Manufacturing have been
described and a solution propo: 1. Some of the techniques and practices that
support a move towards World C  ss Manufacturing have also been described, and

contextual exi  ples have been given.

The small sample of literature rel: ng to the plastics conversion industry, shown in
Chapter 7, shows that Continuous Improvement and World Class Manufacturing,
when implemented properly, w: greatly improve the performance of such a

manufacturing business.

The evaluation of the survey, described in Chapter 9, shows that the majority of
companies in the South African plastics conversion industry do not practice
Continuous Improvement and W 1d Class Manufacturing. This may also be a
reason for the poor productivity performance of the industry described in Section
2.3. Many South African managers are ignorant of World Class Manufacturing
practices; some have also not chan; 1 their mindset to deal with the new situation.

The case study of Chapter 11 sl ws how use of the transformation model, of
Chapter 10, can aid understandii and effectiveness in achieving improvement.
This is not a once-off improvem: t, but leads to organisational learning, which
allows the company to continually adapt to changing environmental conditions and
also to proactively improve its processes. The case study also shows that
improvements can be made in South Africa. Such improvements will require

involvement and commitment to change.
The following additional points came out of this research:

e South African plastics convertt s probably need a radical overhaul in their
management philosophy and practice. This should be away from the traditional
cost reduction mindset and towards a more holistic approach. This awareness

amongst managers is key to starl g the change process.

e Management must accept the fact that current methods of management are just
not good enough and need to be updated to World Class Manufacturing practices
in light of increased competition. Total commitment and dedication are required

of management to succeed in im] ovement.
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Manufacturing improvement, ke any organisational change, needs to be seen

and understood as a continuot process and not as a once-off programme.

Technology is lucrative, but n« always the answer, more improvement can often
be made by developing people and processes, but this often requires more time

and managerial effort.

Human factors play a large role in productivity, competitiveness and hence
profitability. This needs to be recognised by top management. Training of
managers and shopfloor emplc zes should be given higher priority when making

investment decisions.

Training is needed both for m:i agers and shopfloor employees in South African
industry. This should provide technical skills as well as improvement and people
orientated skills (i.e., the Con aiuous Improvement tools, effective team work,

etc.).

There is a need to link training and human resource development to company
strategy to increase competitiveness. Training should be designed around the

long-term needs of both the company and the individual.

Participative management and employee empowerment can be beneficial but
managers need to learn to lose ‘control” gracefully. Managers should move away
from being commanders and controllers towards becoming leaders and mentors

to their subordinates.

Everybody within an organisat n can participate in problem solving and indeed
this should be encouraged. This implies that management must support all
acceptable suggestions and implement such suggestions truthfully and honestly.

Management must provide the means and opportunity for improvement and
problem solving. Support and guidance in the application of new techniques
must be provided and subordinate employees must be under no
misunderstanding that the whole exercise is to improve quality and

competitiveness, not to retrench people.

The next question one needs to ask is: “What can companies do to transform

themselves towards world class p¢ ‘ormance and international competitiveness?” In

an attempt to answer this question, I have proposed recommendations as guidelines

for implementation in Chapter 13.
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RECOMMENDATIONS FOR IMPROVEMENTS

“A problem cannot be solved on{ :same level of consciousness that created it.”
Albert Einstein

The Continuous Improvement a1 World Class Manufacturing practices have been
shown to be effective in the plastics conversion industry (See Chapters 7 and 11), yet
most companies in the South African plastic conversion have not implemented this.
World Class Manufacturing meth lologies can only be beneficial to an organisation
if properly understood and implemented. South African manufacturers should
implement a transformation process to World Class Manufacturing using learning
cycles and the Continuous Improvement approach. Effective implementation will
require a number of interventions to transform South African plastics converters

from their current state into better managed and more competitive companies.

Guidelines to Companies

There are three main elements that management of a company should investigate
when making a transition to Wc  d Class Manufacturing (Vasilach, 1994):

1. An understanding of what worldclass benchmarks are and where one’s

company is in relation to those levels.

2. A comprehensive company assessment performed by a cross-functional

internal team.

3. A means to determine where improvements can (and should) be made within

one’s company, depending on specific characteristics of the company.

I suggest that each company as s its current situation in terms of a number of
factors to obtain a more holistic cture. These could be the dimensions described
by Giffi et al. (1990) (See Section 5.1). They are as follows: customer requirements,
management approach, performance measurement, manufacturing strategy,
manufacturing capabilities, technology, human assets and organisation. The
views of as many stakeholders ¢ possible should be swept in to generate a fuller
picture. Questions such as “Wh are our objectives?” should be answered before
tackling questions such as “How can we achieve our objectives?” are attempted.
When the company’s desired ob] tives are defined, then the gap between desired
and actual can be identified. Tl : gap can be bridged using the Transformation
Process Model of Chapter 10 and its associated learning cycles. The literature can
then be consulted in search of World Class Manufacturing methodologies and
techniques that address the company’s needs. These methodologies and
techniques should be carefully evaluated and adapted to the company; they
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should not be adopted indisi minately. Note that the transformation to the
desired objectives should be 1plemented using a holistic approach and may
require a significant ‘paradigm shift’ in management thinking (See Section 7.1).

Measurable improvements should be seen within six months of beginning
implementation and the savings made from the initial interventions can possibly
fund the subsequent interventions (Shores, 1993). Continuous questioning,
learning and improvement should become part of the company’s culture for the
improvement process to be ¢ stainable in the long-term (Giffi et al., 1990).
Appendix H also proVides the operating principles for World Class
Manufacturers that can provide ideas for the transformation’s goals. The
following diagram represents o :company’s path to World Class Manufacturing,.

Functionat
tntegration
DFX
SAWT
CiM Responsiveness
Automat
Dellvery
Cycle Time
Cost
Tac
Qusiity
* SRWT — self-reguiated work teams
* DFX — design lor competitiveness
(Source: Shores, 1993)
Figure @ APath WorldClassM ufac

Management should specificall focus efforts on the areas that will have the
greatest impacts on business results, challenging assumptions and breaking
constraints. According to Schlesinger (1994), a manager should concentrate on
managing for long-term effectivi ess. The Continuous Improvement management
practices mentioned in Chapter 4 can provide stimulus for a paradigm shift and a

change in management behavio

In addition, I suggest that any 1provement process should be founded on the

following principles:
1. Have management make a clear commitment to improvement.
2. Actively encourage suggestions for improvement opportunities.

3. Set objectives and goals partic atively with affected stakeholders.
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4. Create cross-functional work teams that can effectively break down the barriers
between departments. '

5. Organise teams to reach goals by identifying and solving problems.

6. Train with vigorous programmes on technical education and improvement
techniques.

7. Report results of measured i provements to all.

8. Do it again to emphasise that the improvement process never ends.

Guidelines to the Plastics Industry Training Board

“Training is of paramount im >srtance. One executive’s company spends $120
million annually on employee training, including $2 million on literacy” (Maira,
1994, p. 22). World class companies invest heavily in training. Yet, the Plastics
Industry Training Board reports disappointment at the unwillingness of South
Africa plastics companies to participate in the training programmes offered. This
is shown by the extent that th: are experiencing difficulty in apportioning the
grant money that they allot to -aining. This is probably due to South Africa’s
long history of management-worker mistrust and the view by management that
workers are a factor of production rather than an asset to be developed (Joffe et
al., 1995). To change this will require a substantial shift in management
paradigm, that will, necessarily, have to originate from within management. The
Plastics Industry Training B ird can only attempt to alleviate this by
demonstrating to companies successes due to training that have paid for
themselves and have allowed ¢ npanies to improve. Employee training should
be measured by the Plastics Industry Training ' ¢ © ~ companies ra | on
their employee skill levels. This type of industry benchmarking, has been
successful in the United States vicCune, 1994). Correlation between company
training and long-term profitabi y should be studied and widely published.

The key to efficiency is to understand manufacturing processes. Once processes
are understood, problems that constrain throughput, lower quality, raise costs,
and reduce profits can be eliminated. These benefits of training need to be driven
home to companies until continuous training becomes part of their improvement
strategy. This should emphasi: that the benefits of training far outweigh the
costs involved and that training is vital to their improvement and long-term well

being.
Senge (1990) believes that everybody in an organisation should develop their own

‘personal mastery’ which is a prc ess whereby one learns to generate and sustain

‘creative tension’ in one’s life. Creative tension lies between vision (what one
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be promote-d' to the industry by the Training Board. The Training Board should
also consider developing mana 'ment training courses as such skills appear to be
lacking in the industry.

Summary

The guidelines recommended for implementation in the preceding sections are all
in accordance with current management theory and practice. They have been
proven in a number of diverse organisations and the results have generally
allowed these organisations bridge the gap into the Information Age.
Organisations that have su ssfully implemented Learning, Continuous
Improvement and World Class Manufacturing have experienced great sustainable
improvements in quality and p ductivity, allowing them to remain viable, learn
and flourish in today’s turbuler competitive business environment (Senge et al,,

1994).

These recommendations, however, will not benefit South African plastics
converters and the manufactu 1g industry unless actually implemented and
managed. If the suggested practices are implemented and managed correctly, I
have no doubt that the rewards will be great and will sustain the South African
manufacturers far into the futui  The test is best performed in reality where the
true results can be seen. The inc stry’s future survival and growth are very much
in the hands of the leaders ar workers of the South Africa companies. The
challenge will be to leverage the human side of the business to create rapid
learning and continuous improvement and an environment for world

competitiveness.

Recommended Areas of Further Investigation

I recommend that further studic be undertaken in South African manufacturing
companies, where the Continuo - Improvement and World Class Manufacturing
practices are implemented. Such studies should aim to address the problems in a
participative change process as ¢ scribed in Section 5.2. This is the ‘reality test’ of
the recommendations made and could yield great learning on the future of

transforming South African indt ry.
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APPENDIX A: GENERAL NATU E OF A PLASTICS CONVERTER

A plastics conversion plant can @ seen as a socio-organisational system (Ackoff,
1994). All employees contribute to the success of the enterprise. For a plastics
conversion plant to produce high iality products, the individual departments must
co-operate. The organisational structure (which shows the hierarchy of authority) of
a plastics conversion plant may vary greatly, however, the general process flow will

e similar for most plants (Micha¢ et al. 1992). This indicates the sequence of order
processing within the plant, from the customer order all the way to delivery of the
products to the customer. Thisis: own in Figure 21 in the next page.

Two main areas receive special emphasis here: mould making and plastics products
manufacturing. Mould making is a metal fabricating activity, while plasti'c product
manufacturing represents a plastics conversion processing activity. The employees
involved in mould making are m itly skilled toolmakers, while those employed in

plastics products manufacturing are mostly unskilled and semi-skilled workers.

Figure 21 also shows how differe1 functions are involved, depending on whether a
new order, repeat order or an or 1 with assembly operations is processed. New
orders require more time as the art and mould must first be designed and the
mould must be constructed. For a repeat order, it is only necessary to refit the
processing machine with the appr >riate mould, which is held in the mould storage
area. Note that most plastics converters are process focused with a make to stock

inventory policy (Michaeli et al. 1992).

Page 67









LEARNING, CI, WCM AND THE SA PLASTICS INDUSTRY
PENDICES

17. APPENDIX C: PDCA AND THE QUALITY IMPROVEMENT PROCESS

DA Improvemant Géan __ Funetinn Tools
Fian 1. Select theme ¢ Decide theme for “Next processes are
improvement our customers”
e Make clear why the e Standardisation
theme is selected e Education

¢ Immediate remedy
versus recurrence
prevention

Check sheet
Histogram
Pareto

2. Grasp the current e Collect data
situation e Find the key
characteristics of the
theme
e Narrow down the
problem area
o Establish prionties:
earious problems firet

Fishbone
Check sheet
Scatter diagram
Stratification

3. Analysis o List all the possible
causes of the most
serious problem

e Study the relations
between possible
causes and between
causes and problem

e Select some causes
and establish
hypotheses about
possible relations

¢ Collect data and study
cause-effect relations

4. Countermeasures o Devise ¢ Intrinsic technology
countermeasures to e Experience
eliminate the cause(s) '

Do e Impiement
countermeasures
(experiment)

Check 5. Confirm the effect of ¢ Collect data on the e All seven tools
countermeasure effects of the
countermeasure
o Before-after
comparison

Act 6. Standardise the e Amend the existing
countermeasure standards according to
the countermeasures
whose effects are
confirmed

7. ldentify the remaining
problems and evaluate
the whole procedure

Source: Lilirank and Kano (1989)
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18. APPENDIX D: PROCESS FLOW CHARTS

(Mould to be changed ’

that the mould Is about to
be changed

y

Fetch Mould Trolley from
t Store

A

Return Trolley to Store
YES—{ and Inform Technician
that it is not complete

Missing Parts
or Tools?

!

Clamp and fit new Mould |
intc  achine

Mc | fitted
pi  erly?

YES

4

Fill Hopper and Set using
the Setting Data Sheet

Seek assistance if you
?
cannot solve the problem 10 QC approval? YE$—>C End of Procedure)

Figure 22: Flowchart Diagra1 for Mould Change and Setup Procedure
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What Factors Need to be Implemented for JIT to be Successful?

Reduce buffers to a minimt

Cut throughput time.

Cut set-up times.

Develop and train employees to enable them to be involved

Ensure the capacity of the plant, both machine and operator, is under-utilised
to allow for Total Preventat e Maintenance and Continuous Improvement.

Create strategic alliances with suppliers.
Ensure the quality of the product that is utilised in the system.

Make quality the responsibility of the maker or provider of the good or

service.

Empower operators to stop a process or alert management, if a quality

problem is experienced.

Advantages of JIT

It dramatically reduces costs, i.e., inventory, waste, inefficiencies.

Less space is required, with decreased work-in-progress.

Flexible to change in customer demands.

Quality problems are picked up early in the process and rejects are therefore
minimised.

Problems :exposed which were previously hidden by high inventory rels.

Employees are more involved .(motivational benefits).

Disadvantages of JIT

Requires a high level of com itment from staff.
Can be problematic if this culture is not present in a company.

Stresses the system and if er >loyees and managers are not trained can create

serious motivational problems.

Suppliers must be reliable and accredited to supply raw materials with

minimal defects.
In South Africa, proximity to oreign suppliers can be problematic.

Increased vulnerability to any sort of delay, e.g., natural disaster, strikes.
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e Requires a change of culture in terms of the way things are traditionally done.

e Managers and employees need to be developed to accept a different

philosophy.

Elements that support JIT
1. Focused factory networks. Build smaller focused operations that work together.

2. Group Technology. Group all operations together that are similar to reduce

movement and queue times.

3. Quality at the source. Control quality at the source. Reduce or eliminate
inspection after the event. Make process owners responsible for quality.

4. Uniform plant loading. Strive ) reduce variability that will affect the loading of
the plant. Many smaller specialised plants or units are preferable to one large

operation that handles a lot of different products or units.

5. Kanban production control sy em. This is a Kanban pull system where the
authority to produce or sup} 7 comes from downstream operation, who utilize

some sort of signalling system.

6. Minimized set-up times. This 1eans fixing small lot sizes and then working to
reduce set-up times. (See se on 6.2 on SMED).

7. Culture of worker involvement, support and development, including for example

quality circles, small group activities.

8. Use of outside suppliers. Exter1 ve use of reliable and accredited sub-contractors

and suppliers.

Summary

Caution should be applied in trying to use JIT as a panacea to all manufacturing
or service problems. Many U ted States companies fell into this trap in the
1970°s when they copied Japanese techniques. What they failed to note was the
infrastructure and systems supporting JIT manufacturing in Japan. JIT requires a
holistic view of the manufacturing or service process as its success depends on

managing the whole process from supplier to delivery of product.

Drucker (1990) states: “...the pl 1t must be designed from end backwards and
managed as an integrated flow.” He also maintains that this holistic view is

critical to any successful organisation competing in the global economy.
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The strength of JIT is the very fact that it highlights problems in the system by
reducing inventory that ‘hide” waste and problems. JIT in essence will only work
if management takes a holistic view of the organisation and ensures that the parts
support each other in attaining improved throughput, quality and reduced cost
for the greater system.

Deliberate
withdrawal of
buffer inventories

=

Reduced buffer
inventories

Heightened
awareness of
problems and

problem causes

d Ideas for Fast feedback
ci?t?nfor improving Ideas for on defects
batch siges JIT delivery redu 1g
performance defects
Batch size | . Smoother
reductions production Quality control output rates

Less material

Less indirect cost for:
waste

interest on idle inventory,
spi  and equipment
handle inventory, inventory
accounting, physical
inventory control

Less inventory
in the system

Fewer rework
labour hours

Less material, labour and indirect inputs for the same or higher outputs = higher productivity

Less inventory in the system = faster marke! :sponse, better flexibility and less administration

Source: Schonberger, 1986
Figure 25: Multiple Cause ] agram of the Benefits of Just-in-Time
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Areas of concentration for lea ing and training that support Total Quality

Management are as follows (Conway, 1993):

o Policy Deployment (Strategy Dej wment) - a management system to develop and
deploy strategic objectives and plans throughout an organisation.

o Quality Function Deployment (QFD) - a methodology to design quality into a
product or process (or improve existing designs) via multifunctional teamwork.

o Seven Management Tools - a series of non-numerical techniques to assist managers
in both problem-solving and p1 :ess improvements.

o Just-In-Time (JIT) Inventory Control- a system to ensure only the optimum levels of

production and inventory needed for customer supply.

e Quick Changeover - a system to realize the most rapid and efficient changeover of
production processes during m: ufacturing cycles. (See Section 6.2 on SMED).

e Total Productive Maintenance - the application of Quality principles to machinery
and equipment in order to enha e their productivity and capacity.

Figure 26 below shows how some of these areas (and others like poka-yoke) can be

used in plastics product development.

4 = Poka-vtoxe

» Statistical process controt (SPC)
* On-line quality control

* Pareto and long-term analueac

Tesr memoumog wr the proecas
(design of expenments (DOEY ~+st-
of ness aotimation, Taguchi, Sh .

qumity-
onentated I FMEA des«ﬂlsmmwa ,

methods
° FME jeS|gnlIsh|kawa
* Faunt tree analysis (FTA)
+ Test methodology
* Simulation methods
(Mold-Flow)
LQuality function deployment (QFD) |
GO(“Q \ o“’ «F Product developmem
0
& $ °° q\"°°
Q\
42‘cp Q

(Source: Bourdon, 1996)
Figure 26: Methods of TOM Q1 lity Engineering in Product Development
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Total Quality Management also 2cognises the need for a strong feedback loop
(reward/ punishment) for quality performance. In practice, each team (or individual
worker) inspects, analyses and implements their own quality improvements.
Quality circles can be implemented within existing teams and also for cross-
functional process improvements. Priority is placed on the need to satisfy internal
(and external) customer requirements and therefore cross-team communication is
stressed. = Company wide commitment and training are prerequisites for
implementation. A great deal of continual learning and training is essential for
successful implementation of th management concept (Wortberg and HiuBler,
1995). Successful Total Quality Management implementation usually results in great
improvements in quality and cost. A framework for Total Quality Management is
shown below.

Objective Strategy System Elements Element Definition
Everything we do is a process
Customer The next process is our customer
| Focus Systematic feedback from customers
Maasures indicate cusiomer
— — satisfaction
Organization
|| Management Business plan
System Management goals
Management review
L b
Continuous — -
Total . ovement Companywide involvement
Satisfaction Quality Participation Employee suggestion
Productivity system
Flexibility - p— Vendor participation
Systematic Common method
Process Analyze good and bad
H Analysis Emphaslze response
and time
improvement Emphasize prevention
- j— Minimize variation
itistical Stat tools and
Ld  Quality techniques
L Control Facts — not emotions
-4 Regular review

(Source: Shores, 1993)
Figure 27: A Framework for Total Quality Management
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22.  APPENDIX H: OPERATING PRINCIPLES TOWARDS WORLD CLASS
This list of recommendations is adapted from Giffi et al. (1990) and is a result of their
research on the common operatir principles of World Class Manufacturers. Figure

9 in Chapter 5 shows a diagram of their framework relating the principles described
below.

S 2uahgz an [@ITTY VR e

1. Define quality in terms of the customers’ needs.

2. Integrate the concept of customer closeness into the organisation so that everyone
in the organisation has a customer, and everyone’s goal is to provide quality

products and services to their ¢ itomer.

3. View quality from a global per: ective - products, processes and services.

Management Approach

1. Develop firm yet open management direction, strategic in thought and effective in

the implementation of innovation.
2. Constantly ‘stretch goals” for tt organisation.
3. Foster an environment where sensible risk taking toward innovation is rewarded.

4. Develop a thorough understanding of the products which are being produced and

the critical manufacturing process capabilities required.

5. Develop a systems perspective which treats manufacturing as an extension of a
process from establishing customer requirements to the preparation of products
fit -1 dtl ~ delive |

6. Manage the organisation across unctional boundaries.

Manufacturing Strategy

1. Establish clearly defined strategic intent; define success in terms of winning

orders over the long run.

2. Establish a strategy consistent with the potential for developing needed

manufacturing capabilities.

3. Develop a global perspective to compeﬁtion.

4. Make the strategy a blueprint fc action, a pattern of decisions to be executed over
time.

5. Develop the strategy through a articipative approach and share it freely with all
employees in the organisation.
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6. Review the strategy on a periodic basis to ensure congruence with current and

future goals and capabilities.

7. Allow your strategic intentions > drive the size of your steps.

Organisation

1.

1.

Focus factories into organisationally flatter structures built around strategic

business units.

Dissolve the boundaries between management and worker and between
functionally segregated staff units; create dynamic cross-functional teams

charged with resolving both strategic and operational issues.

Embrace the advantages of developing relationships with suppliers, customers

and even competitors.

Manufacturi~~ “1pabilities

Make dependability and con itency in quality, delivery and service to your

customers the goals of all operations.

Develop manufacturing opera >ns that are flexible and able to respond rapidly

to changes in products and markets.

Restructure the production operations to reduce waste and inefficiency, and to

improve quality.

Performance Measurement

Focus on competitive variables 1at the customer sees.
Develop measurement systems that encourage continual learning.

Increase the vitality of the entire business by focusing attention on integrated

business management.

Tailor the performance measurement system to the company’s strategic action

programmes.

Human Assets

Invest in people.
Empower teams of workers to carry out the mission of the company.
Eliminate the terms ‘supervisors’ and ‘supervision’.

Evaluate the success of your people by their ability to achieve competitive

capabilities, to learn and to adapt to change.
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23. APPENDIX I: OPTIMISED PRODUCTION TECHNOLOGY

23.1

23.2

Optimised Production Technology (OPT) is a method of scheduling work through
bottlenecks. It is an approach for planning, scheduling and inventory management.

It creates a product network that identifies the shopfloor situation. It includes

definitions of how the product is made, the time required to manufacture the

product, the capacity available at each resource and the order quantities and due

ates of work on the shopfloor. This methodology aims to maximise throughput,

1 1

nise inventory and minimise operating cost in that order.

Objectives of OPT

Output capacity is controlled at bottlenecks or the operation with the least
capacity.
Inventory levels in the systt  must be controlled to ensure that the bottlenecks

are never idle.

Maximise efficiency of bc lenecks and control non-bottlenecks to reduce

inventory flow to the bottler ck operation.

Goldratt's Rules

The following are the rules used by Goldratt to achieve the results that he has in

manufacturing companies arou 1 the world. (Goldratt and Fox, 1986)

1.
2.

N o U W

oo

Do not balance capacity, balance the flow.

The level of utilisation of a non-bottleneck resource is not determined by its

own potential but by some other constraint in the system.
Utilisation and activation of a resource are not the same.

An hour lost at a bottleneck is an hour lost for the entire system.
An hour saved at a non-bottleneck is a mirage.

Bottlenecks govern both thr« ghput and inventory in the system.

Transfer batch may not and many times should not be equal to the process
batch.

A process batch should be variable both along its route and in time.

Priorities can be set only by examining all the system’s constraints

simultaneously. Lead time is a derivative of the schedule.
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24. APPENDIX J: WORK STRUCTURING

24.1

24.2

24.3

244

What is Work Structuring?

Work Structuring provides for the understanding and design of organisational
structures which enable people and technology to combine to produce work
outputs most effectively. The Work Structuring philosophy is based on seven
principles which are used as guidelines to fit together all the structures within an
zanisation and maximise the effectiveness of the whole (Shumacher, 1993).

Principle I: The Whole Task

Work should be organised around the Basic Transformations in the process to form ‘whole
tasks’.

The most fundamental structure is the work process itself. This is a series of steps
by which raw materials are transformed into finished products. Work processes
can be better understood by using a technique called Transformation Analysis.
This rates the degree of change that occurs in each step and helps differentiate
between key (value adding) activities and non-critical (cost adding) activities. It
is a powerful tool for process re-engineering and is used to identify ‘whole tasks’,
which are clusters of activities surrounding the Basic Transformations in the
process. When ‘whole tasks’ I ve been identified, all equipment associated with

it is moved to the same area.

Principle II: The Work Group
The basic organisational unit should be the primary work group (4 - 20 people).

The work group is the group of people required to operate the ‘whole tasks’. The
primary work group should be effectively matched to “‘whole tasks’. Small group
tend to be mutually supportive and have better interpersonal communication.
Transfer of responsibility from one work group to another should occur at that

stage when the work is most sti le, i.e., storage.
Principle III: Leadership

Each work group should include a designated leader.

Each work group must have o1 designated leader. The leadership role includes
being the decision co-ordinator, responsibility for personal development of group
members. The leader is accountable for the efficient operation of the work

processes which the work group is responsible for administering and improving.
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Principle IV: Planning
Each work group and their leader should, as far as possible, plan and organise their own
work.

Principle V: Evaluating
Each work group should be fully able to evaluate its performance against agreed standards

of excellence.

It is crucial that the elements of planning, doing and evaluating be within the
responsibilities delegated to the work groups. If any of these elements is
detached, the whole task becomes incomplete and unsatisfying. When work
groups can plan, do and ev uate their own work, they can become more

motivated, efficient and learn more quickly.

Principle VI: Job Design

Jobs should be structured so that work group members can personally plan, do and
evaluate at least one transformation in the process.

The design of “whole jobs” witl 1a work group and the development of people to
carry out these jobs more effectively are important in the promotion of motivation
and job satisfaction. This also creates individual empowerment and therefore
ownership and responsibility for something that they can control. The design

process used is based on Principle VL

Principle VII: The Work Group as a Team

All work group members should have the opportunity to participate formally in the
group’s and the organisation’s common tasks.

“Whole jobs” need to be integrated so that the work group members can operate as

a team. The main structural conditions needed for teamworking are:
¢ flexible working arrangements

e common conditions of employment

¢ regular work group meetings

¢ areward system compatible with teamworking

Beyond these structural conditions, group members must relate to each other co-
operatively if they are to function as a team. Six individual behaviour traits have

been identified as essential for successful teamworking.
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APPENDIX M: COMMENTS FROM RESPONDENTS

This section gives a comprehensive review of the comments of the respondents to the

questionnaire.

Major probk!~~1 listed ir~'"1ed:

“Recent tendency to order smaller runs by customer.”
“No consideration for customer care.”

“Threat from imports.”

“Imports affecting order book.”

“Lack of ‘basic” education.”

“Lack of trust between workforce and management.”
“Lack of understanding about how a business operates.”

“Shortage of trained employees.”

“First line management/supervisors lack of experience and learning potential.”

“Very low productivity.”

“Workers attitude is a problem.”

“Low Morale.”

“Labour problems.”

“Problems with night shift.”

“ ighA o ism.”

“Lack of communication, top to bottom and bottom to top.”
“Lack of recognition and reward for effort and improvement.”
“Poor direction.”

“Lacking leadership.”

“Poor management.”

“Lack of management’s knowledge of quality.”

“Inefficient quality control/assurance.”

“Responsibility and accountability unclear.”

“Lack of planning by all departments.”

“Engineering designs not suite for production use.”
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“Poor quality tooling.”
“Machinery not kept up to date.”
“Too little R&D taking place.”

Solutions listed ir~1--ded:

“Continuous education of staff including basic education.”
“’Business wise’ type training r the workforce.”
“Training in all areas.”

“Promote quality awareness a1 >ng all levels of staff.”
“Commitment to quality syster ;.”

“Proper and qualified leadership.”

“Management teamwork.”

“Rethinking how we do our work.”

“Re-evaluate systems and implement improved systems across the board.”

“We have identified a need to implement a SMED programme.”

“Embark on World Class Man ‘acturing and a level of understanding and trust
must exist for all stakeholders, i.e., management and unions who do not support

the initiatives and cannot see the benefits of embarking on this practice.”

“I feel that if we can all work as a team from bottom to top then this company

will be a first world company.”

“Inc: inter1 tior | 1 _ wed productivity - th  wer

mistakes in production.”
“Far quicker and improved communication.”
“More motivational rewards.”

“A complete updated definition of company standards for all persons thus
avoiding inconsistencies and confusion.”

“A broader base of core products.”
“Planned maintenance progran 1e.”
“More Automation.”

“More modern machinery in moulding department.”

“More capital.”
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