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Definitions
1.

“Velocity” v, metres per second; that is, rate of change with time of
the displacement of an object; this is a vector; that is, speed with
direction; it is about lead-time compression.
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Preface
Velocity… Using Lean Thinking
and Digital Data to Innovate a
Fast Future to Satisfy Customers

1
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Business is about people, process and precision. Businesses of the
future will produce to-demand with small batch sizes and maybe to a
batch size of one. Precision of process in all business functions at Six
Sigma tightness of control creates a strong competitive advantage.
Technology and process improvements are advancing at an increasing
rate. As a result, new pressures are placed on management and
leadership, if they want the enterprise to grow and be competitive. Global
supply chains with networks of suppliers feeding strategically-placed
assembly plants near the market they serve are commonplace, especially
in big business.
A key question is how do small businesses, both in manufacturing and
service, take advantage of the new and efficient cooperative ways of
satisfying customers, with higher expectations, faster than before?
This book offers the solution to this familiar challenge to management…
faster innovation, product and service delivery at a higher-degree of
precision... Six Sigma processes using lean thinking and digital data from
the source.
My PhD taught me to be mentally agile. As a result of this – along with
the cooperation of over 400 clients both in Australia and overseas and a
career dedicated to learning from the best – we have developed 26 rules
to analyse and implement lean systems (26 Rules for Lean Systems) and
22 creative ideas to aid innovation of process and product (22 Creative
Ideas for Innovation). These have been applied with considerable
success, and some of my programs are discussed in Chapter 9.
With the experience of over 700 reports and papers, and numerous
innovations and awards by over 400 clients in eight countries, as well as
the saving of my own eyesight by applying the 22 Creative Ideas for
Innovation described here, we feel confident enough to write this book.
We hope all businesses can benefit as my clients have done.
The first three fundamental characteristics of good business practice are
quality, cost and delivery aimed at exceeding customer expectations. Add
to this innovation and speed with a special focus on continuous
improvement. Continuous research and development of both process
and product is fundamental. It is clear that to achieve best practice we
should have total cooperation in all of the supply chain to achieve

3

maximum benefit for all participants. Cooperating to compete is a strong
competitive advantage.
Digital connections to suppliers and customers will assist in making
companies more agile.
Some innovative companies have clearly
demonstrated how the new rules can work very effectively.
With the new digital cooperative lean approach, value-adding by
decreasing waste in planning, process and expenses continuously
increases as we innovate. Digital connections allow companies to move
and use information anywhere along the supply chain. This allows any
enterprise in the chain to more accurately forecast or ultimately satisfy
demand instantaneously.
Such ideas will not work to advantage if the processes are not operating
at a high-degree of precision; a level that is now regarded as processes at
such a level of reduced variation that the defect rate outside the range of
acceptability for the customer is only 3.0 parts per million (ppm). Variation
in process is a major enemy of speed.
To achieve maximum benefit, the five functions of business – people,
operations, marketing and sales, innovation and finance – need to be
integrated. This requires the judicious use of people, technology and
information, and the continuous training and upgrading of peoples’ skills
and knowledge. Concentration on the technical aspects of these factors
alone will not yield the desired results. The reason is that the most
important part of all business is people; whether they are customers,
employees, employers or investors. Introducing new technology and
techniques is much easier than changing culture and behaviour, but they
must go together.
In the early stages of a business transformation, use of simple
management tools can lead to significant productivity gains in bottleneck
areas of the system, and these can be used as a guide to assist in culture
change and further innovations. This is clearly practiced at the plants of
Japanese clients I have worked with over the years; companies like
Panasonic, Matsushita, Canon, Honda, Toyota and Kawai. Special
mention is made in this book of the work of Honda and their Best Position,
Productivity, Product, Price, Partners Program (Honda BP). Honda has a
very special place in my heart and mind because of the supremely highstandard of their engine integrity and the fast innovation they apply to
4

linking process and product innovation. They had none of the earlier
financial support that Toyota had, and yet have excelled.
When we come to the actual process of changing a bad enterprise into a
good one, it is important to realise that you can only go so far in improving
culture if all that is changed is the physical environment. If the culture is
poor, then physical improvements may result in substantial improvement
that can be quickly eroded by a poor Management Team.
This book’s core message has developed around 30 years of consulting
to management. It takes the latest principles relating to what is commonly
called Lean Manufacturing and Total Quality Management (TQM) with the
latest management principles, and focuses on compressing supply chains
and identifying an improved competitive advantage, the velocity of the
processes and systems are applying those to the Service Industry,
notably the Finance Industry and the Retail Industry.
It is important to understand that the methods described are proven,
scientific and logical, but their successful implementation will not work
without the support and leadership of a good Management Team. The
culture and vision of this team and the company is set by the Chief
Executive Officer (CEO), Senior Management and the Board. The basic
thesis is that western-style management has recognised the superior
performance of many Japanese companies, such as Toyota, Honda,
Panasonic and Canon, and has attempted to duplicate their formula with
(in many cases) a high-degree of failure, particularly for American
automotive manufacturers. Why? In almost all cases in the literature, the
reason is associated with the people function; leadership and culture, not
the technology or technical techniques.
Successful modern management involves a sharp customer focus and the
rapid use of high-quality information via digital computer systems that are
conveyed through a network of teams in a compressed hierarchical
structure.
The organisational structure must allow creativity,
communication, improvement and innovation of all processes and
functions. Companies must plan for the long-term and plans should be
continually updated.
People must be rewarded for creativity,
communication skills and continuous improvement and innovation. The
focus is on precision, speed and quality in the entire supply chain.
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Cross-functionality, innovation and fast financial management within a
short time period must be core elements of production and serving
customers. The enterprise now must be an integrated structure of people
driving innovation to satisfy and exceed customer needs and wants.
Measurements of processes and systems must be at the source of the
activity, and the financial outcomes must be available quickly. Digital data
can satisfy this need. Financial data should be available quickly, but
looked upon as real-time output.
It is vital that modern managers understand reporting as well as
communication, budgeting and the full implications of profit and loss
accounts, balance sheets and cashflow. They must also understand the
concept of continuous research and development, training, education, and
never-ending improvement. The Board sets the strategy, direction and
philosophy that will drive the mindset of managers in the future where
innovation, a sharp customer focus, flexibility and speed are urgently
needed for all people, processes and systems.
New tools and techniques, such as the 26 Rules for Lean Systems for
process improvement and for innovation of process, the 22 Creative Ideas
for Innovation will assist management in championing the new approach.
It is the intention of this book to enunciate a new interpretation of the
management processes and systems to facilitate a more caring and
successful human side to work. This book aims to release the intellect
and power of the people and realise the potential of producing to-demand
with a batch size of one. It is about high-velocity integrated systems
driven by innovative caring management.
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1.1 Free Enterprise
Free enterprise is defined as:
“The doctrine or practice of a minimum amount of
government control of private business and industry.”44
Nothing is totally independent of State or Government control, since we all
operate in a broad cooperative social framework. But the sentiment is
correct.
Australia, economically, is indeed the lucky country. However, this is
mainly due to our richness in raw materials, such as coal, iron ore, bauxite
and other minerals. We are also rich in uranium, but have never
capitalised on this. Despite protestations, we are dependent on the USA
for our security. We are also very dependent upon our major trading
partners, Japan and China, for economic wellbeing. How lucky are we
that we have these resources?
Japan is not so lucky, and yet we import many of their clever, innovative
electronic products – motor vehicles and other manufactured products –
even though their currency remains strong and therefore their goods are
relatively more expensive than they otherwise would be. They have
shown the world what can be done when the discipline and the precision
of the Samurai Warrior is combined with teamwork, a cooperative culture
and the inspiration of the work of Dr. Walter A. Shewhart62 and Dr. W.
Edwards Deming24. The Samurai Warrior practices what we now call “Six
Sigma”. Put simply, Six Sigma is the minimisation of variation.
Strictly speaking, the definition appears to have been coined by Motorola
who allowed for a 1.5 Sigma shift in the target and still called it Six
Sigma51. Six Sigma using a statistical measurement would mean that the
actual measurement would be outside the Six Sigma at 0.001ppm at the
top end, and 0.001ppm at the bottom-end. By allowing for a 1.5 Sigma
shift, this changes to 3.0ppm51. The Samurai Warrior is never happy with
the sharpness of his sword; it can always be sharper, even though legend
has it that he can throw a silk scarf in the air and part it as it falls on the
blade. Anyone who has observed a Japanese chef sharpening his knife
before cutting sashimi knows how fastidious they are.
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Throughout my working lifetime in numerous countries and inside some of
the world’s best manufacturers, I have learnt a lot, but still have much to
learn. One thing appears to be certain: business must continuously
improve by adding value to all processes, from design to delivery and at a
high-quality to exceed customer expectations. This must be done
accurately, quickly and with a high-degree of flexibility in labour, capital
and machinery. This means that non-value adding steps in a process
must be eliminated or reduced. The net result is an increase in the speed
of the system. These processes are inside an enterprise or the process
linking enterprises in a supply chain. Thus, the velocity is increased.
None of this will succeed without the correct culture and leadership. The
technology is relatively simple but the culture change is not. It takes a
special kind of leader.
Free enterprise drives wealth. Without it, the economy would suffer; like
Greece in the Global Financial Crisis (GFC). All Greek citizens want to
work for the public service, but the public service does not create wealth.
So what are the drivers of free enterprise? The drivers are clearly
individual innovation, enthusiasm and a will to succeed, but these must
operate in a supportive, team-based, cooperative culture. In Japan, this
means that the process and system includes those in the network of
suppliers. However, if these characteristics run rampant, as they did in
the USA in 2008, without the necessary controls to curb greed, in
particular, then the result is a GFC where dishonesty – through Ponzi
schemes and selfish gambling usage of derivatives – will destroy lives
and wealth.
It has always been my belief that countries should be built on creativity,
innovation and individual freedom. These can flourish in a supportive,
cooperative, safe environment. To some extent, this can be helped by
Australia’s geographical isolation. Such isolation is not a drawback for
knowledge transfer with tools like the World Wide Web, Wikipedia and
Facebook. Also, Wikileaks has amply demonstrated that knowledge is for
everyone and perhaps secrets will never again be safe. The difficulty with
this is what information on the web do you believe?
In the period 1885 to 1910, Australia arguably had the highest standard of
living in the world. At the time of writing, Australia is back in the number
one spot, mainly because of the way we weathered the GFC. Again, a
result of our outstanding wealth in raw materials and our strong link to the
demand for them by our major trading partners – China, in particular.
14

In April 2008, at an Australian Business Limited forum in Sydney, Alan
Hughes from Cambridge University in the UK stated that the element of
our productivity that had showed the most growth in Australia over the
preceding five years was warehousing36. I put to him that warehousing
ties up capital and has expanded in Australia due to our increasing
appetite for imported goods that are warehoused before sale. Such
warehouses are largely replacing a manufacturing site. Many jobs are
lost.
Is this a real increase in productivity? This only appears as a productivity
gain because of the erroneous way economists measure productivity.
Take out inflation, immigration and increases in commodity prices, and
measure the productivity in terms of activities that add value, and I’m
afraid Australia would not score well. Once again, our raw materials
wealth saves us, especially if we use GDP per head as the measurement.
Any such economic measurement must somehow take into account
Akerlof and Shiller’s “Animal Spirits: How Human Psychology Drives the
Economy, and Why it Matters for Global Capitalism”1.
All developed economies have shifted from manufactured goods to the
Service Industries. Michael Porter in “The Competitive Advantage of
Nations”55 in 1990 argued that a country should focus on those areas
where it has a natural comparative advantage. Nothing has changed
since then, except that China now is growing at such a high rate even
tracking the growth rate of Japan after the Second World War, and
Australia is reaping the benefits of its competitive advantage in mining of
coal and iron ore. Australia has not utilised its competitive advantage in
aluminium and uranium because of political misunderstandings, a lack of
a long-range strategic plan and tactics that were politically dictated by
short-range thinking.
We were well-placed in the 60s to take advantage of the value chain for
aluminium and uranium, but there was no strategy to pursue either. In
1969, we got close to building a 500 MW(e) nuclear reactor at Jervis Bay.
I was trained as a post-doctoral nuclear scientist to assist, but we lacked
the political will to go ahead. Imagine where we could be with a highvelocity value chain linking our vast energy reserves? Reserves such as
bauxite reserves, alumina refineries and aluminium smelters with fullyintegrated downstream die-casting and fabricating processes to supply
lightweight aluminium components to the world for aerospace and
transport? A similar argument can be proposed for uranium.
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A country like Japan has only one comparative advantage: its people and
their innovation and creativity.
Many US academics in the 70s – when the Japanese assault on the US
Auto Industry in America began – stated that the Japanese were not
innovative. How wrong were they? At the time, the US Auto Industry was
making 13 million cars a year almost solely for the US market. They only
looked to the world market by mergers and acquisitions. This is not the
dominant philosophy of the Japanese business approach.
The two leaders of the assault – Toyota and Honda – started from
different bases. Toyota was given a lot of early Japanese Government
support. Honda was not, and was encouraged only to make motorcycles.
Honda went their own way and it was perhaps this attitude that became
their hallmark. They saw their comparative advantage or Strategic
Advantage for Winning (SAW) as ‘Anything with a motor’ as described in
“Powered by Honda”47 by Mayo, Moody and Nelson in 1998. Hence, they
make cars, motorcycles, outboard motors, lawn mowers, edge clippers,
generators and – most recently – aircraft.
The essence of their success is high-quality at a precision level of Six
Sigma, innovation and velocity with maximum use of outside contractors
in a fast supply chain linked to Honda’s innovative design capability… at
high-velocity. They link process innovation with product innovation
seamlessly and in a manner far superior to any other car manufacturer.
Ask our world champion Formula 1 driver, Jack Brabham, about his
exploits in Formula 2.
Soichiro Honda often said that Honda create their own market. It remains
to be seen whether this will work with their new hybrids and fuel cell cars.
High-precision, people quality and process control, quality and innovation
remain the foundations of their success. Honda powered the entire 33car Indianapolis 500 field for the record extending fifth consecutive year
without a single engine failure… a truly incredible performance. Their
engines were – and are – bullet-proof.
If Australia is the lucky country, then Japan must be considered to the
unlucky one; mountainous country, large population, no natural coal, gas,
uranium or raw materials, generally, and little energy reserves. Despite
this, look at the quality of Panasonic, Toyota, Honda, Canon, Sony and
Kawai… all leaders in their fields.
16

If you believe, as I do, that we create our own future, we must lead in
wealth-creation by innovation and enterprise. These should be the driver
of our future. A measure of success will be the speed and flexibility of the
process and system to achieve this. That is, the velocity of the system
from idea to concept to real design to prototype to production to
manufacture to supply and service to the end customer. The way forward
is not only innovation in product, but in the process as well. The velocity
of the process from customer demand to customer satisfaction must
increase. We must increase the velocity with which we add value to lowvalue inputs in wealth-creating activities.
Cultural characteristics and human psychology (animal spirits) will
become increasingly important in the future as Australia deals with global
warming and our increasingly fragile environment.
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1.2 Application of Lean Manufacturing Principles to
the Service Industry
Manufacturing may be defined as…
Service may be defined as…
Is McDonald’s in the Service Industry or part of the Manufacturing
Industry? Clearly, the kitchen in McDonald’s is a “manufacturing plant” by
definition.
All lean manufacturing principles can be applied to the Service Industries,
hospitals, surgeries, pathology departments, restaurants, retail stores, the
Finance Industry – from the point of view of lean principles, there is no
difference between Manufacturing and Service Industries.
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1.3 Western-Style Management
Set in a world context, overall performance of manufacturing in USA and
Australia over the last 30 years has the following elements, all of which
are contributing to their difficulties:


Inability to commercialise its own Intellectual Property (Australia only)



A failure to capitalise on our natural comparative advantages (USA
and Australia)



A management philosophy that is short-term (USA and Australia)



A focus on the local market only and a blurred focus on export of
value-added goods – high value-added manufactured goods are
called Elaborately Transformed Manufactures (ETMs) by the
Australian Bureau of Statistics (see US Auto Industry)



Poor labour flexibility



Continuing high cost of production



Low expenditure on research and development (Australia only)



An inordinate degree of protection (Australia only)



Soaring charges for distribution



The difficulty in moving goods in and out of ports (addressed in 2000)
(Australia only)



Application of outmoded technology (Australia only)



A failure of universities to produce graduates interested in
manufacturing (Australia only)



Too long a chain of decision-making in industrial corporations (USA
and Australia)



A tax system that makes investment in manufacturing less attractive
than, for example, real estate (Australia only)
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1.4 Japanese-Style Management
Athos and Pascale in 1981 published the classic “The Art of Japanese
Management”4 and studied Matsushita and Honda in some detail. They
isolated a seven-part framework around which Japanese management is
structured. These seven points are given in Table 1.1: Seven-part
framework with a note based on my experience in Japan, with Matsushita
in particular.
Table 1.1: Seven-part framework
No

Framework

Focus

1.

Strategy

Operations, customer, manufacturability, cost

2.

Structure

Mixed centralised and decentralised

3.

Systems

Precision and customer

4.

Style

Values and honesty

5.

Subordinate goals

Targets

6.

Sequencing

Timing and implementation

7.

Skill

Centralised training

Based on the above and my experience in Japan, the keys to Japanese
success are:


Application of the scientific method and logical deduction to achieve
precision in process and product… Six Sigma:
-

This is used extensively to solve production and marketing
problems

-

This in turn has led to a control system emphasising process and
new ways of measuring the financial performance of
manufacturing enterprises



Management by consensus, where possible



Rapid application of new technology – innovation, both breakthrough
or disruptive and Kaizen



A continuous desire to improve incrementally, as described by
Masaaki Imai in “Kaizen: The Key to Japan’s Competitive Success”37



Emphasis on:
-

Teamwork

-

Continuous value-adding

-

Lean manufacturing (continuous flow)
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-

Process innovation

-

Training and education

-

Statistics and Statistical Process Control (SPC)

-

Quality assurance

-

Continuous focus on integrating processes to add to the velocity
of the system

The above points can be summarised in terms of creative innovation
using the principles of lean manufacturing; continuous flow, and using
statistical methods embedded by Dr. Deming in “Out of the Crisis”24, and
Dr. Shewhart in “Economic Control of Quality of Manufactured Product”62,
and utilised throughout the whole of the supply chain.
Over the last 60 years, amazing advances have been made by Japan in
increasing quality and productivity. Toyota, after establishing its first plant
in the USA in 1970, now dominates the US Auto Industry and – as early
as the Financial Year 2003 to 2004 – made a net profit of US$11.4 billion;
enough to buy GM and Ford combined. But why would they? Look at
what happened in 2008 during the GFC. Since then, Toyota has suffered
a drop in quality as a result of management changes in Tokyo. No such
aberration occurred with Honda.
The Japanese have proved that by increasing quality you can increase
productivity – a concept that was anathema to western management even
30 years ago.
Aajime Karatsu, Managing Director of Matsushita
Communication, stated that, ‘As the quality increases, the cost of
production decreases’42. He also stated that strict inspection is ‘not to be
proud of’. He claims as well that the number of breakdowns decreases as
the process is improved; the operation rate increases and the cost is
further reduced.
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1.5 Dr. W. Edwards Deming
Results of my own analysis in over 400 companies over 30 years fit well
with those of Dr. Deming and have yielded the following:


In excess of 75% of productivity problems can be traced to the
system and management – Dr. Deming claims 85% of the problems
are due to the system



Less than 20% of productivity problems can traced directly to the
workers or machines – Dr. Deming claims 15%



Management must commit itself to production methods and quality
standards



The control of quality must start at the top of the management
hierarchy to be successful, but a successful quality system involves
everyone



Adequate control of quality and productivity can lead to a reduction in
operating costs of between 20% and 50%



Reasonable people will probably accept a quality system based upon
consensus – such a system makes Japanese workers more reliable,
conscientious, diligent and smart



The west must improve its productivity of value-adding activities

Based upon my own experience in Australia and numerous other
countries, there is ample evidence to suggest the popularly held belief
that the cultural, religious and class regimentation of the Japanese is
more suited to high-productivity could be true, and therefore to apply the
new philosophy requires a change in attitudes, beliefs, behaviour and
leadership for it to work in western countries. Nevertheless, it will work in
our culture.
In particular, the outstanding success of the Sony Corporation in San
Diego using American workers and Japanese methods is living proof that
the western world can do it. In addition, a 100% success rate for process
innovation programs based upon Japanese manufacturing management
techniques, run by myself in Australia, further confirms this.
Management must totally understand that the consumer is the most
important part of the production line. Japanese management stands
behind its products’ performance and is continually looking forward to
design and development of new products; unlike western management.
Using lean thinking, Honda had reduced its development time for a new
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car from clean sheet of paper to world launch to 36 months (Honda
Integra). Honda has reverted to a five-year cycle for other reasons.
A successful product development plan involves an accurate analysis of
the marketplace and a scientific approach. Too often we are myopic. We
look at short-term gain for long-term penalty. We too often judge on the
size of the next annual dividend. This should not be considered to be as
important as the continuation of the business in ten years’ time.
Dr. Deming’s 14 points for management of the new philosophy are
discussed in detail in this book and have already been expanded for the
US culture by Jeffery K. Liker in “The Toyota Way: 14 Management
Principles from the World’s Greatest Manufacturer”43.
Note: Liker attributes the Deming 14 Points to Toyota not Deming. In
addition, the Honda Best Position, Productivity, Product, Price, Partners
Program (Honda BP) is very similar to the Toyota Production System
except that Honda place more emphasis on process innovation as a
necessary integrated part if the product development process.
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1.6 Our Fast Future… Velocity
Management in Australia must learn to:


Use digital data from the source of the activity and the source of the
buying decision more effectively to accelerate and improve the
service delivery and product delivered to the customer and end user



Cope with technical change more successfully



Understand the philosophy that Australian industry can no longer live
with the present levels of productivity, performance, quality and lowlevel of innovation and lack of research and development



Plan ahead more effectively, both long-term and short-term



Take advantage of our natural comparative advantages to create
greater employment



Learn to innovate process and product with greater speed and
precision



Introduce a new approach into Australian companies, there are a
number of issues that must be confronted:
-

A decision based on financial accounts alone. What about the
manufacturing process? The marketplace should drive the
process through manufacturing.

-

Inadequate planning

-

Failure of management to get involved on the shop-floor and
understand the real meaning of high-quality at Six Sigma levels
and innovation

-

Failure to analyse productivity data and use the scientific method
to isolate reasons and eliminate causes of problems

-

A tendency to always blame the worker on the job when most
often the process is at fault – this is management’s responsibility

-

The removal of lines in demarcation (necessary to improve
efficiency), the need for restructuring the workforce and using
multi-skilling to a greater degree

-

Poor communication between management and worker

-

Inadequate skills and training at all levels

-

Lack of industrial engineering expertise and operations research
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Japanese managers do not make hurried decisions like Australian
managers do. They are painstaking in their demands for a cause and
effect scientific analysis, and hence require many technical details before
they make a decision and a project gets approved. Once the decision is
made, however, everyone concerned is convinced it is correct and
committed to it. Therefore, they all work to a common goal. Additionally,
Japanese people set themselves exceptionally high standards, and this
aids in motivation. Consequently, the worker more closely achieves peak
performance. Japanese management is efficient and integrated. The
emphasis is on consensus in decision-making.
Japanese workers were not always this way. The change began in the
USA in 1946 when General MacArthur found the quality of Japanese
equipment was very poor. Traditional quality control was introduced, new
Statistical Quality Control (SQC) followed, and a quality revolution
resulted. The Fathers of this revolution were:


Dr. Walter A. Shewhart



Dr. W. Edwards Deming



Dr. J.M. Juran

These three were all basically ignored in their own country (USA), but
their work was revered in Japan. The western world needs to listen to the
new philosophy.
The way Japan uses people, technology, work
organisation; the way Japan improves its process, quality and
productivity; the way the workforce is educated and the way they organise
themselves is significantly different from the way we do things in western
society. In the future, we should take more notice of the way our Asian
neighbours work. They cooperate internally and externally much more
seamlessly than we do. This cooperation is based upon and directed
towards the achievement of a national objective of full employment and a
happy, cooperative, fulfilling life for all.
I think the message here is quite plain. We must identify our strategic
direction and work together as a team if we are going to be successful in
achieving a growth rate that is comparable with countries like Japan,
South Korea and Taiwan. We must identify our natural competitive
advantages and capitalise on them.
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To succeed, there has to be an increasing emphasis placed on policies
that strengthen links between small and large businesses to enhance
import substitution.
This can be done by encouraging domestic
manufacturers to make aluminium components. After all, aluminium with
a specific gravity of 2.7 is far lighter than steel at 7.8. The problem is that
aluminium is expensive, solid electricity. Research and development
must be viewed as crucial for success. Again, the approach of foreign
investment must be balanced, and specific policies directed towards
ensuring the maximum benefit to the domestic economy that accrues from
both incoming and outgoing investment.
Australia must learn from global experiences and advanced high-velocity
cooperative systems similar to those used by, say, ZARA International for
women’s and men’s clothing. ZARA International design in Spain
digitally, use a multitude of manufacturers in places like Mauritius, Peru,
Thailand and India – in fact, anywhere the labour is cheap – and link
directly with the stores that hold only sufficient stock to display and sell
over a few days. These stocks are replaced on balanced delivery
frequencies. They utilise a digital network more effectively than any other
garment manufacturer.
This is a similar system to the one I designed for an Australian yachting
supply company. In this case, velocity is used as a competitive
advantage, since rapid supply means low-working capital tied up in
inventory, storage, rapid design changes, and fast-synchronised arrivals
of finished clothing at stores and manufacturing sites for raw material.
Our performance in industrial research and development has been poor,
mainly because we concentrate on basic research rather than the applied
element of this activity and fail to commercialise good ideas. In essence,
Australia should develop a national economic and social objective, which
must be set and supported by all major parties, Government, unions,
business and community groups. It should be highly-visible, actively
embraced and promoted by everyone.
Surely this is the same recommendation or recipe for the success of any
business. It must know where it wants to go, how it should get there, and
when it wants to be there. There are other ways of saying the same thing.
The company must have a strategic direction; it must have a plan and a
broad outline of where it wants to go. One of the basic problems with the
Australian way of life is that we all have ‘got it too easy’. Hence, we can
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say that one element of our total problem is the lack of a national
objective.
Why do we lack such a direction? The answer is management. In each
management area – political, social and industrial – Australia’s
management needs to improve.
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1.7 Political Management
Here are a few major points of observation about Australian political
management over the last 40 years:


Current account deficit remained high for a long period, but was
rescued to some extent by the resources boom



Industrial relations are climate-poor by Japanese standards, but
improving



Heavily over-protected industries – protection being removed



Little long-term planning



No science policy



Science and technology very low on the agenda



No clear and visible definition of long-term goals



Too many unions



Penalty rates that are far too high



Low on ideals; high on pragmatism



Planning that does not appear to look beyond the next election



No recognition of sustainable and SAW over other nations



No well-defined national economic goals – if they are defined, they
are not visible or well-understood by business and the community

My impressions of our social management program are as follows:


Welfare payments up to 30% of the total budget (non-decreasing)



Youth unemployment extremely high (greater than 15% in some age
groups, but decreasing)



Educational expectations created by a secondary schooling system
not commensurate with the workplace



An aging workforce



Tremendous loss of experience by demanding that many healthy
people retire at an arbitrary age of 60 or 65



Science, mathematics and engineering regarded as low priority by
the community
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Based upon considerable experience in Japan and working with
Japanese companies in Australia, my impressions are that there are
differences in the way:


Japan uses people and technology, and the way they work in their
organisations



Japan improves its process, quality and productivity



Japan uses SPC, as introduced by Dr. Deming, and combined with
the perfection of the Samurai Warrior



The Japanese workforce is educated and the way they organise
themselves

A list of some of the characteristics of the industrial management climate
in Australia currently is useful. The significant characteristics, based on
my experiences in hundreds of firms and consulting assignments over the
last 40 years, are as follows:


In general terms, management is one of confrontation rather than
cooperation – this is continuing, particularly in the Aluminium Industry



Poor leadership and strength; lack of understanding of industrial
relations



Lack of understanding in industrial research and its necessity



Graduate schools of management geared to the American tradition,
which is now inappropriate



Management using financial indices, not manufacturing indices of
performance – a lack of planning, particularly in the small and
medium-size industries



Little or no use of preventative maintenance – concentration on
breakdown maintenance only

Set in this context, Australia has a long way to go, but change we must.
The first stage in the process of solving the problem is quality and
productivity improvement; improving the velocity of the system at very
high-quality levels. Such a high-velocity system must be market-driven,
logical and scientific to capitalise on our SAW. That is, what we are best
at and where we have natural advantages.
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1.8 Quality Habits
In 1995, I wrote a book called “Quality Habits of Best Business
Practice”10. This was my attempt to integrate what I saw as the major
functions of business to aim for improved service and product delivery at
a higher profitability and lower cost. It was the integration of people,
process, measurement, prevention, education and learning as aligned
with strategy, tactics and innovation. Innovation here is looked at as
Kaizen, research and development, and innovation of both process and
product. Kaizen can be interpreted as small, incremental improvements.
This is discussed in more detail in this book. All these together are aimed
at a higher-degree of precision in process and its service delivery. My
general thought on this has not changed a lot in Small-to-Medium Sized
Enterprises (SMEs), but with globalisation and rapid digital data
availability and new computer tools, speed, lean thinking and innovation
now have even more significance.
It is hoped that this chapter achieves its main objective, which is to
emphasise that Dr. Deming was right. Management and our political
leaders need to understand and implement the full breadth of their
responsibilities with good, innovative processes and improved leadership,
and place greater emphasis on accelerated supply chains using people
more effectively to innovate new products and processes and control
them with Six Sigma precision.
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Chapter 2
Velocity:
Using Digital Data and Lean Thinking to SpeedUp and Deliver Products and Services at a
Higher-Quality, Faster and Cheaper
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2.1 Lean Thinking… High-Velocity
The application of lean principles to manufacturing plants making a small
range of products on long-runs is relatively simple. More difficult is
applying these principles to a plant making a large product range on the
short-runs required to minimise working capital tied up as inventory. This
has been discussed in detail in my Australian Graduate School of
Engineering Innovation paper – “Maximising Profitability with Short
Production Runs” – which is used for training by the United States Air
Force12. The logic summarised in my paper has been applied many times
very successfully. This success is also firmly dependent on the human
psychology of its application and implementation.
Akerlof and Shiller in “Animal Spirits”1, describing how human psychology
drives decision-making, were certainly right.
While their work
concentrated on how animal spirits drive the world economy and – in
particular, market demand – it is clear that the application of their ideas
are much broader. One questions Adam Smith’s invisible hand of control
in his publication “An Inquiry into the Nature and Causes of the Wealth of
Nations”64. Just as economists are split between the rationalists and
those postulating that control lies with human behaviour, similar reasoning
can be applied to the application of lean thinking principles.
Japanese behaviour lends itself to the rules of high-quality processes,
systems and behaviour and a completely different perspective on the way
they treat their own people and the way they treat non-Japanese people,
but this is changing. Witness a Samurai Warrior and the precision of his
movements and the way the Japanese treat terrorist threats. In western
society, leaders to do not kowtow to terrorist demands; in Japan, they do,
since the lives of their people are sacred. The culture is very different. All
Japanese are part of the same team. All members are important.
This has been well-documented in studies published by the Nomura
School when I studied there in 1985. The adaptation of strict, highlydisciplined rules of behaviour and control as specified using statistical
techniques by Dr. Deming, were relatively easy for the Japanese. The
application of the lean thinking rules that I have observed in Japanese
factories (documented in this book) need to be modified to suit western
society culture. When this is done, the rewards flow just as well as that
experienced by the Japanese.
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When Honda and Toyota first decided to build cars in the most
competitive market in the world – the USA – during the early 70s, they
quickly demonstrated that cultural difficulties could be overcome. This
was despite the fact that the general anti-Japanese car feelings were so
high that many Hondas and Toyotas were trashed by unionists in the Ford
and General Motors carparks.
Lean thinking is spreading, and the next step is to refine the system to
increase the velocity of the value chain. From individual machines and
processes to supply chains, all industries are beginning to apply the
principles of lean manufacturing and lean thinking to internal and external
systems. In addition, Dr. Chris Roberts, CEO of Cochlear – an
organisation which is regarded by many as Australia’s most innovative
company – has described to me in detail how these processes are
starting to gain traction in US hospitals for the surgical procedures
required to fit the Cochlear implant58.
The objective of lean thinking principles is to speed-up supply, improve
reliability, employ less working capital and operate Six Sigma processes.
(For the purpose of this book, Six Sigma is defined as per the original
Motorola University definition and allows for a 1.5 Sigma shift in the target
– this leads to a defect rate of 3.4 parts per million (ppm)34.) Lean
thinking will fail if the fundamentals of quality, as described by Dr.
Deming, are not practised… hence my usage of the word precision. This
means that the variation has to be reduced so that out of specification
products or processes are parts per billion, not million, if possible.
This is fundamental if we are to pursue a Make-to-Order (MTO)
philosophy. Simply put, if there are four steps, say, and they are
integrated with no inventory buffer between them in a series production
system then the efficiency of the latest process is a product of the
efficiencies of the former three processes. This can be designed into the
system by having a greater capability of the processes downstream or by
using buffers, but both of these options are expensive and do not address
the real problem. To achieve MTO, machinery and labour will need to be
precise, operate at high-quality and be highly-flexible. This is not always
easy because machines often produce at different rates. In general, the
application of these principles in a large plant, supplying a product to the
global market and producing on long-runs – such as those operating in
the USA or Japan – is a formidable task. However, the problems are
even more difficult in small companies where plants operate on shorterruns with greater product variety.
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Often in Australia, the machines are not dedicated to one type of
operation as they are in, say, Japan where the flexibility is supplied by
highly-flexible modular machines with off-line setups. The greater
complexity of product and process in countries like Australia, for example,
is partially a result of its small population, a small local market and its
geographical isolation.
In the Auto Industry, it is common for the plants supplying Toyota with
components to operate two shifts, five days a week, with two hour break
between shifts, while making a small range of products. The break is for
preventative maintenance and scheduled production shortfall in the
previous shift. No doubt Toyota plans to remove this break. To achieve
maximum velocity, the value-added time as a percentage of the cycletime must increase.
The question arises: what is value-added? The best way to look at this is
that the only value-added step in a process or system is the part that
actually does what it is supposed to do in terms of delivering a product or
service, since the major capital investment is in the machinery. Off-line
setups become desirable, so that the main asset is producing as
continuously as possible. Cleanups, therefore, should occur as the
product is being produced. The main process must shut down for
maintenance. Processes and systems must operate at a level of quality
and reliability such that every part or person replacement is planned for.
For this case, the planned preventative maintenance program – where the
process is shut down – must be regarded as adding value.
The world-wide study of the Auto Industry – The IMVP, as reported in
“The Machine That Changed The World”39 – has shown benefits of the
Toyota production system, the Honda BP47 and lean thinking. This
system was born in the Japanese Manufacturing Industry, and flourished
because of the Japanese Samurai Warrior culture of perfection, which Dr.
Deming was able to capitalise on. It has now spread to hospitals, as
described to me by one of my clients – Dr. Chris Roberts for the
installation of the Cochlear Implant58 – but the Healthcare Industry has a
lot more to do.
The IMVP study showed that the work in process in US manufacturing
plants was a thousand times greater than Japanese plants. The
Japanese plants were lean. My independent studies in Japan, Germany,
France, Australia and Italy, in particular, have verified this concept. In
addition, I have also observed that Honda in Sayama near Osaka, where I
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spent some time, has synchronised body press shops and assembly lines
so that they are not restricted to assembling only one make of a car at a
time on the same production line. In some plants trying to start at this
point there have been difficulties.
The way to go is to continuously reduce the batch size using Kaizen, as
described by Imai37. Kaizen can best be described as small, incremental
improvements which, when practised, often enable people to take a
massive step in innovation. This is a direct result of operating lean
systems. However, the application of such principles must be backed up
by a clear strategy and continuous innovation in product and process. All
this is meaningless unless it is supported and practised by people through
a supportive, flexible, team-based culture. It requires that staff and
employees have a continuously supportive and improving cultural
environment. Of course, no one has a mortgage on ideas. Artful
workforces harness their creativity through focused teamwork. All
businesses must learn to do this so that the human effort is synergised.
In
lean
systems
thinking
applied
to
the
Service
Industry, businesses concentrate on high-quality, maximum value-added,
minimum waste, minimum working capital, short lead-times and
continuous improvement by innovation and Kaizen. These principles can
be directly applied to any industry. (In the Healthcare Industry, the
rewards will be significant.) Unfortunately, accounting methods still often
stifle business creativity because they aim to satisfy taxation and
shareholder requirements using financial data usually collected after the
event. To maximise velocity, we need data as close to real-time as we
can.
Another serious limitation arises in many companies because of the poor
connection between marketing and manufacturing, and the lack of
understanding of how forecasts on long lead-times work and how errors
increase as the lead-time for implementation of the plan increases. There
has to be a strategy to continuously reduce the lead-time in all its forms,
and this means organisations must focus on increasing the value-added
time in all processes and systems.
Conventional accounting methods, especially using standard costs, are
usually structured in a way that accurately measure waste, value-added
and the correct overhead allocation is lost. Some information technology
systems offer an opportunity to help rectify this but, because they are not
fully understood by users, many of their competitive advantages are lost.
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2.2 Lean Systems
Manufacturing techniques in many plants Making-to-Stock (MTS) have
historically worked on forecast data with a six-to-eight week
manufacturing plan. Such plans will always be in error. The further
organisations extrapolate out into the future, the greater the error will be.
These forecasts are trying to satisfy the basic rule of making only what
you can sell, but the errors in a mass-production plant with machines and
equipment with poor flexibility can lead to over-production, high inventory
and high obsolescence. These problems, too, can be overcome with the
application of lean system thinking.
Often, however, Marketing
Departments insist that the finished product must be in stock otherwise
they cannot sell it. A new approach is needed.
Lean systems thinking was developed for manufacturing by Toyota when
it decided to build cars. Toyota sent Taiichi Ohno around the world to
study mass-production techniques first developed by Ford. When Ohno
returned, he proposed that Toyota manufacture cars like the US run their
supermarkets. This idea was supported by Toyota and the lean system
was born: American mass-production was rejected. Indeed, Ohno only
had to look as far as the Tokyo sushi bars to see the principle at work. He
did not need to visit an American supermarket.
The Toyota System43 follows a series a logical shop-floor controlled rules
with Kanban Loops. A Kanban is an instruction to make a batch that
arrives at the next process just in time to phase directly in to the machine
or process. The inventory between processes is therefore reduced to
almost zero, and the batch quantity can be balanced against frequency of
delivery. It is easy to see why component suppliers would prefer to be
close to the main customer and, when directly digitally linked, monitor
production at both ends. This system will work no matter where in the
world the supplier may be. To achieve this with minimum inventory
buffers, the processes must operate at a higher degree of perfection. We
say they must be Six Sigma processes.
Soichiro Honda would not accept any variation at all in theory. Perhaps
this is why their motors are bullet-proof. He always wanted perfection.
This perfection resulted in outstanding Formula 1 success when teamedup with Ayrton Senna between 1988 and 1992. Senna was killed at Imola
in 1994. The photo below shows Ayrton Senna on the left with Soichiro
Honda and Alain Prost, circa 1992. This photograph is reprinted with the
permission of Honda Australia.
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The outstanding perfection in motor precision was built to the Sennadesigned Honda NSX illustrated in the photo below:

The Honda NSX was a sensation when first released. When compared
with the Ferrari 348 and the Porsche 911, Britain’s Autocar scored the
NSX five stars to Porsche four stars and the Ferrari three stars. Car
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Australia reached the same verdict. This wonderful quality was built in to
the Honda NSX which, despite its obvious superiority, did not sell well
against its rivals.
This shows the value of branding, marketing and what is termed animal
spirits. The Ferrari had a long pedigree in racing, and Honda’s image was
one of a good company building motorcycles and very good small cars.
Ferrari was still the preferred vehicle, even though its reliability was
questionable. These buying decisions are not rational, but are guided by
human emotion. Ferrari did, however, see the light and hired Honda
engineers like Osamu Goto to improve processes, and the resulting
Formula 1 success of Michael Schumacher became legendary21.
Business is certainly a complex organism where the human psychology
can drive success. Clearly branding and marketing and stories of
celebrity users are paramount in this equation. The idea is to make the
Service Industry as flexible as possible, and run with synchronised
processes and maximum value-added with minimum inventory. This
means that setup times must approach zero lost time.
The basic aim of lean manufacturing is to introduce a ‘pull’ system with a
short lead-time. The lead-time is made up of two main components:
value-added and non-value added time. Value-added time is run time on
a machine, for example. Non-value added time is storage time, setup
time, idle time, breakdowns and inspection time, for example. An ideal
goal is to achieve 100% value-added time. This is practically impossible,
of course. But for many plants, the value for the total plant is probably 2%
(limited measurements), so the opportunity is very significant. In private
conversation with Toyota, they believe they are probably less than 10%.
It is a measurement worth taking.
A lean manufacturing system will not work if the manufacturing processes
and the machinery do not perform to their statistical capability. Here, the
capability is defined in terms of the ratio of the difference in specification
limits and usually Three Sigma variation limits, such that if these are equal
then the system capability is one. The variation difference at plus or
minus Three Sigma is for a defect rate of 0.3% or 99.7% good.
Immediately, we see that this is not good enough, and it was from
continuous improvement that plus or minus Six Sigma became a goal. It
also means that if the process is operating at Six Sigma, then the
capability is many times greater. This is described in detail by Jack
ReVelle in “Manufacturing Handbook of Best Practices”57.
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2.3 Globalisation
Globalisation has increased the fierceness of competition. Digitisation will
allow us to move data instantaneously to any part of the globe. New
manufacturing concepts like those employed by the women’s wear and
men’s wear manufacturer ZARA International, operating from Spain, can
be born and take advantage of digital outsourcing of raw materials sent
directly to converters who are digitally linked to sales outlets. While it is
not possible to move matter or products at digital speed, Kanban loops
can still operate inside the IT system and digital information can allow
accurate control of inventory and customer service.
As companies grow, they also continuously demand a greater return on
capital. The value of the company is largely determined by its cashflow
potential measured as a return on its capital investment. Its ability to
generate cash will also determine the likelihood of further capital
investment to aid further growth.
Lean thinking greatly assists a company to manage its cash more
effectively and so avoid the problems that often beset companies if there
is a sudden chaotic input, since many do not have the cash reserves
available. This is another reason why tying up capital in inventory is not a
good idea, and the future should be about trying to make everything toorder, Dell who assemble-to-order like one of my clients, are a good
example of this. This will only work if the quality of the components is
high and provided that you do not lose control of the quality of the subcontractors and component suppliers as it appears Dell has done.
Inventory not only ties up capital, but also space. It also adds to risk and
product obsolescence. The way forward is to reduce the length of the
supply chain, if possible, and increase the added value by using the 26
Rules for Lean Systems and so increase the speed of the system…
velocity.
All companies can win by being more skilful and flexible in tapping the full
creativity of their people and applying the rules of lean thinking to all
processes and systems, and concentrating on quality and speed by
eliminating non-value added steps from all processes and systems.

40

2.4 Rules Assisting Lean Implementation
Over the last 30 years of consulting to a wide range of Manufacturing and
Service Industries, and a long period in research and development, I have
developed a series of tools to assist management and staff. The first of
these is the 26 Rules for Lean Systems and the second is the 22 Creative
Ideas for Innovation of process and product.
Make-To-Stock (MTS) is a ‘push’ system. ‘Push’ systems were dedicated
in the past to long-runs with the ability to satisfy a range of orders by
holding inventory at many stages of production. Therefore, they operate
with high inventory levels, particularly if the product range is wide. The
‘pull’ system is a MTO system that puts the emphasis on only producing
what is sold and producing in ever-decreasing response times until the
value-added time as a percentage reaches levels as close as possible to
the lead-time. Focus is on decreasing the lead-time. The amount of
stock in the system is determined by the product range complexity and
the time requirements of the customers.
All plants would claim that they only produce what is required. However,
if this is produced on forecast, the further out the extrapolation, the larger
this error will be. With a ‘pull’ system, these errors can be minimised
because the validity of the data on which the decisions are based is
improved greatly. This is a basic rule of good stock and manufacturing
control. It also means not interrupting the plan. This plan should operate
on a short cycle-time. This also enables the company to link processes
and systems and operate financial systems that more accurately measure
cashflow in real-time. Many of the principles by Goldman et al in
“Cooperate to Compete”32 as well as “Agile Competitors and Virtual
Organisations”31 can be realised.
For anyone who has visited German and Japanese plants making similar
products, it is clear that the make-inspect-rework philosophy of many of
the German plants I witnessed in the 80s and 90s is far inferior and more
costly than the preventative philosophy of Japanese plants: monitor-asyou-make with processes possessing a high-degree of statistical
capability. The German plants are rapidly changing, despite some
protestations by many people particularly in Europe as discussed during
an AGSEI Seminar in Sydney in 2000. Some are rapidly changing
(Porsche, Audi), while others have already benefited from improvements
as a result of the application of lean systems (Ferrari, Harley-Davidson).
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Ridding the process of variation by first eliminating the special causes and
then addressing the common causes is basic to the success of lean
thinking, according to Dr. Deming. Variation is a waste. The increase in
variation upstream of the real demand for consumer-based products is
illustrated in Figure 2.1: Demand amplification over ten time periods. The
actual and real variations in demand are both shown. This is for a product
or service and is illustrated by the solid line. The real demand is
represented by the bottom-line. This demand amplification was first
documented in “Industrial Dynamics”30 by J. Forrester in 1969.
Figure 2.1: Demand amplification over ten time periods

This model has been prepared from data collected at Coles, Reckitt and
Colman and Precision Valve Australia from my own reports. Most of this
waste can be removed if accurate digital data on the real demand is fed
upstream at high-velocity. As we proceed upstream from the customer,
the variation increases markedly as shown by the coarse dashed line.
One business or process upstream is further amplified as we go further
upstream.
This result is called demand process amplification and was first
documented by Forrester in his paper “A Major Breakthrough for Decision
Makers” and later in his publication “Industrial Dynamics”30. This variation
creates a significant amount of waste and cost.
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If the processes operate at a high level of quality and efficiency then justin-time delivery can be implemented with a minimum of inventory. The
rapid balanced frequency of supply must be matched to-demand as much
as possible, but the costs of increased frequency of delivery with smaller
batch sizes must be equated to waste, transport costs, working capital,
inventory and cashflow.
A simple illustration of the huge negative affect of variation is the effect of
feed variation on the quality variation and productivity downstream in a
cement factory that I worked in. Minimising the feed variation by buttering
the feed in the quarry, tightening the processes of mixing the feed prior to
entering the kiln, then not tampering with the process in the kiln itself led
to 20-30% productivity gains as the quality improved. This work was done
with Gary Lingford and the cement factory teams.
Richard Hammond, the Chief Executive Officer of Adelaide Brighton,
appreciated the result and it prolonged the life and jobs in a doomed plant
for many years. The tampering with the speed of the kiln was heavily
influenced by psychological, non-scientific factors and was a good
illustration of how well-meaning and caring operators – well-intentioned as
they are – can make matters worse by changing parameters in a process
when it is unnecessary.
This can be demonstrated by using the Deming funnel experiment24. One
director I worked with was continuously tampering with the system and
after five years claimed he had improved the forecasting system from an
error of plus or minus 50% to plus or minus 45%. With application of lean
velocity techniques this error was reduced to less than 5%.
‘Pull’ systems internally in a plant will lead to inventory points
disappearing. Between plants, the duplication of inventory will disappear.
This means increasing the run percentage absolutely and as a
percentage of crewed hours. Hence, setup and cleanup time must be
reduced by offline setups, concurrent engineering or special techniques
called Single Minute Exchange of Dies (SMED) or techniques using clever
tools and jigs as described by Shigeo Shingo in “Shinguru Dandori”63.
Waste in this context is anything not adding value. The speed of the
system is set by the bottleneck.
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Simply put: aim to ‘pull’ from an inventory point to the customer point, and
work to eliminate the bottleneck using SMED, flexible labour or concurrent
engineering.
This all means that the value-added time must be
maximised as the quality is improved and the processes operate at
exceptionally high levels of precision and control (Six Sigma). To achieve
this, the process should be split into six parts, as shown in Figure 2.2: Six
parts of process.
Figure 2.2: Six parts of process

© Copyright Blakemore Consulting International 2011
Maximising the value-added part enables the correct quantity to be made
consistent with the optimum Economic Production Run (EPR) and the
levels of setup, cleanup and sequencing through the plant. The EPR
must be continuously reduced after this value is determined from the
whole system, not just the process.
The methods of logistical control and movement can be optimised using
statistical methods; SPC, as described in detail by Dr. Shewhart, Dr.
Deming’s mentor, in “Economic Control of Quality of Manufactured
Product”62. The batch size or Equal Batches Every Time (EBET) is often
a multiple of the EPR because of logistical considerations. We need,
therefore, to measure the EPR for the system. System, here, is defined
as the sum of all processes in the value chain. Once again, through
animal spirits, the psychological factors identified by Akerlof and Shiller1,
can be rate-determining.
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Examples of the overriding influence of non-rational factors or factors
relating to immediate financial reward at the expense of long-term gain
influence decision-making to an inordinate degree. Often, rewards
offered for total productivity to department managers are in conflict with
the best interests of the company.
Nowhere was this better illustrated than at Carter Holt Harvey where the
paper-making machines produced more paper than could be used by the
next converter processes and, as a result, paper had to be stored offsite.
It was moved by forklift along a public road for storage and then brought
back again to be converted. Simply reducing the total paper produced
reduced working capital by $11.0 million with a further significant saving in
waste, transport, storage and reduced time for the next process. The next
step was to reduce the EPR and enable two paper machines to do the
work previously completed by three.
The essence of this work was to first determine the correct inventory
points and then control them at shop-floor level by replacement. This is
aimed at load-levelling and smoothing the load to the optimum by
judicious sequencing of products. The objective is to keep the product
moving by matching process run times and linking individual machines
and processes if possible. It is about continuous flow… velocity.
Blakemore Consulting International has developed 26 rules to aid in the
implementation of lean synchronous systems as summarised in Table 2.1:
26 Rules for Lean Systems (see www.blakemore.com.au for more).
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Table 2.1: 26 Rules for Lean Systems
People
1.

Continuously improve the culture

2.

Team-up

3.

Optimise customer response

Integration
4.

Supply equals demand

5.

‘Pull’ for minimum cycle-time

6.

Apply to supply chain

7.

Minimise variation

8.

Shorten the financial cycle

9.

Apply 6S System

Planning
10.

Demand to bottleneck

11.

Even mix for production

12.

First in first and prioritise

13.

Optimize supply

14.

Load-levelling

15.

Equal batches at the Economic Production Run (EPR)

16.

Optimise sequencing

Operations
17.

Minimize waste

18.

Aim for continuous flow

19.

Maximise value-added

20.

Link processes

21.

Match processes

22.

Minimise hold points

23.

Prevention not rework

24.

Use Statistical Process Control (SPC) to improve control to Six Sigma

25.

Use Single Minute Exchange of Dies (SMED)

26.

Use quality systems as part of the business processes

These 26 Rules for Lean Systems are grouped into four sub-groups: (1)
People, (2) Integration, (3) Planning and (4) Operations. All four groups
are important. The order is also the priority of the groups. Not all rules
can be applied to all enterprises.
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Following Akerof and Shiller, McGregor in “The Human Side of
Enterprise”48, Ouchi’s “Theory Z: Japanese Management Practices”54, and
the work of Elton Mayo at the Hawthorne factory in Chicago as discussed
by Brown in “The Social Psychology of Industry”18, it is important to
emphasise that the psychology of the workplace is dominant and
rationality, while it should always be the driver, often is not. The other
psychological issues of great importance are the Zimbardo’s “A
Pirodellian Prison”70, “The Hawthorne Effect”46, the self-fulfilling prophesy,
and the grapevine (viz the World War 1 Chinese whisper, “Send
reinforcements – we are going to advance”, which becomes, “Send me
three and fourpence – we are going to a dance”).
All work is influenced by the culture of the workplace and the leadership of
the Executive Team. The CEO sets the scene. Culture, teamwork and
customer focus are paramount. The next most important group is the
integration of processes and systems. Right at the top of this group is
supply equals demand. Only make what the customer wants – MTO – if
possible. Of course, if the production make cycle is greater than the
customer expected lead-time or promised lead-time then the customer
needs to be satisfied from inventory and therefore MTS, but the focus
must be on minimising the quantity that is held in inventory to maintain
100% on-time deliveries.
In one program, working capital was reduced by $40.0 million in 2.7
years, while on-time deliveries improved from 32.7% to 99%, and the
finished goods inventory was reduced by $11.0 million. Anyone can take
out working capital and send a company broke. The application of the 26
Rules for Lean Systems companies to take out the capital and make the
company more agile and more competitive and profitable. This company
then floated, but animal spirits took over. While the company held
profitability for two more years, the Chief Executive Officer and Board
changed tack and made a completely new product range to stock they
could not sell (see www.blakemore.com.au for more). This is discussed
in more detail in Chapter 9 and 10. A well-known retail chain did a similar
thing many years earlier and almost did not survive.
This was the exact opposite of the system that had moved the company
from a loss of $0.5 million to earnings before interest, tax and amortisation
of approximately $40.0 million. How could the Board make such a bad
decision? Did greed and irrational exuberance take over? If the company
floated, the Chief Executive Officer (CEO) and Board could become rich.
The psychological factors of animal spirits at play here were: confidence
(they were over-confident with the success of the rescue and thought they
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were invincible), fairness (they increased selling prices to the detriment of
the customer this was hardly fair at the time), corruption and bad faith
(substantial bonuses were paid on the basis of results that they only
contributed to in a very minor way) and money illusion (greed). The
Marketing Department and the CEO had broken the golden rule: supply
equals demand and MTO where possible, and only MTS if you can
guarantee it will sell for the right and profitable price.
Soichiro Honda had often said that he created the market, but look what
happened to the Honda NSX. Sony, on the other hand, did create a
market for the Walkman against the best marketing advice available at the
time, as described in “Made in Japan: Akio Morita and Sony” by Akio
Morita et al56. This was the exact opposite to what I had done in the initial
rescue operation, so in some cases it will work. In Sony’s case, the
wrong questions must have been asked in the market survey.
In Table 2.2: 5S System and 6S System, we have 6S System. Originally
designed as the five pillars of the visual work place as a 5S System, we
can add a necessary 6 to this; Safely. The 6S System is a useful place to
start lean system introduction. It is purely good housekeeping.
Table 2.2: 5S System and 6S System

© Copyright Blakemore Consulting International 2011
The introduction of lean, and then velocity, must be strategic to be
successful. Running a successful business is about knowing where to
steer the enterprise by defining goals (strategy) and developing the
procedures, systems, processes and products to achieve these goals
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(capability). It is useful to consider the sailing analogy as shown in Figure
2.3: Business strategy – sailing analogy.
Figure 2.3: Business strategy – sailing analogy

The yacht is sailing to win by continuously pursuing its goals and
improving its competitive position using its assets to greatest advantage.
We continuously improve our position by developing and improving
products and processes: diligent tiller and sheet trimming; reading the
wind tide and waves to best advantage; forecasting changes in the
environment.
In business, the assets are the people, plant and
equipment. Control involves people, plant, processes and systems.
Strategic objectives can be achieved by identifying key performance
measures and the core processes that lead to the defined and desirable
goals. All measurements must be meaningful.
The overall strategy for improvement must, in the first instance, look at the
scheduling and control system for running the company. For a company
which has typically made consumer goods to stock, a sales profile for the
product range is shown in Figure 2.4: Sales and inventory profile before
lean velocity.
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Figure 2.4: Sales and inventory profile before lean velocity

In Figure 2.4: Sales and inventory profile before lean velocity, there are
some products that are high-volume, and some that are not (stock
keeping units are in ‘000s). The selling price for slow-moving lines could
be increased to recover the extra cost, but this could prove fatal. The
gross margin is usually the difference between the selling price and Cost
of Goods Sold (COGS). The COGS includes operational costs, but does
not include such things as inventory holding costs and obsolescence for
the usual case of the profit and loss account for manufacturing
companies. This is a massive oversight that can be corrected if the
accounting system aims for real-time accounting and is forced to allocate
all expenses and costs correctly. The net profit curve includes all costs
but, unfortunately, most of the overheads and inefficiencies are
aggregated.
In Figure 2.5: Over-production before lean production, the company in
question believed that it operated the low-volume lines profitably. It is
little wonder that with lean the profit suddenly increased from a loss to a
substantial profit as the over-production and write-downs disappeared.
In Figure 2.5: Over-production before lean production, the production
profile at Stage 1 of a lean introductory program is illustrated once the
demand, lead-time and on-time delivery considerations have been
determined. When it was explained to the company that Rule 1 of the 26
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Rules for Lean Systems was supply must equal demand, Figure 2.5 was
drawn-up. This figure is based on real data, is not just theoretical and it
illustrates the over-production of slow-moving lines. The negative values
are the over-stocking due to over-production.
Since the plant was at capacity, it is clear that if they made on-demand
the inventory would reduce and the late deliveries of the high-volume lines
would disappear and this is exactly what happened. Convincing the CEO
and the Marketing Department of this was very difficult. It also meant that
the write-downs, which were in excess of $2.5 million per year,
disappeared. The company then without consultation, put up prices
because it was now delivering on time? Greed took over and customers
became upset.
Figure 2.5: Over-production before lean production

It is very easy to remove inventory and working capital and improve the
balance sheet and bankrupt the company. The challenge is reduce the
inventory and improve the on-time deliveries and make more profit. With
the 26 Rules for Lean Systems, the on-time deliveries improved as shown
in Figure 2.6: On-time deliveries as the inventory was removed.
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Figure 2.6: On-time deliveries as the inventory was removed

The core measurements in a lean manufacturing system are all related to
quality, cost and delivery. Lead-times must be reduced to match the
expectations of the customers. Ideally, if the exact delivery lead-time to
meet the customer’s expectation was known, and if the processes to
produce in that time were in place, then every product could be MTO with
no finished goods inventory. The obsolescence in this system would be
zero.
In most companies, this is not feasible. However, for low-risk, highdemand products, some inventory can be held if the production time is
greater than that which will satisfy customers. For higher-risk products,
where the production lead-time is equal to the sales in that period, we can
phase our production to fit the expected demand based on the
movements and sales from the previous period. This classification is
largely dependent on sales volume, and the EPR for the total process
plant and equipment.
The EPR is mainly set by the cost of setups, changeovers and cleanups,
as shown in Figure 2.7: Economic Production Runs (EPRs).
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Figure 2.7: Economic Production Runs (EPRs)

The key to reducing the minimum quantity to make and controlling
inventory by ‘pull’ methods is to reduce setups. The EPR for a plant with
complex processing routes will be set by the production unit with the
lowest value-added time percentage, but this is mainly determined by the
cost of a setup or changeover compared with the cost to run (add value).
In a plant producing a wide variety of products on short-runs, as a start, it
would be beneficial to isolate the appropriate inventory stage to hold
product. In the case of most plants, this will be the point at which there is
the greatest increase in the variety of the product. This then becomes the
point from which the planning cycle will ‘pull’ to the customer at an early
stage of the introduction of the ‘pull’ Japanese system.
For the case of one of my clients, this created an opportunity to reduce
the variety of intermediate products. From knowledge of the downstream
production processes, the new inventory levels were calculated at the
intermediate stage and the finished goods stage with the aim of reducing
working capital then setting up a system of despatch direct to a distributor
from the final production stage.
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2.5 People
The most important asset in a business is people. There are a number of
special, well-established features about people in business as discussed
by McGregor, Ouchi54, Brown18, and more recently Akerlof and Shiller1.
The work of Elton Mayo needs consideration, since The Hawthorne
Effect46 is real. People want to be loved.
The fundamental observations regarding Total Quality Management
(TQM), made by Konosuke Matsushita (Founder of Matsushita Electric
Industrial Co. – renamed Panasonic) and Dr. Deming hold as true today
as ever they were. Konosuke Matsushita made the very brave statement
in 1950:
“We are going to win and the industrial west is going to lose out. There is
nothing much you can do about it because the reasons for your failure are
within yourselves. Your firms are built on the Taylor model; even worse
so are your heads with your bosses doing the thinking while the workers
wield the screwdrivers, you are convinced deep down that this is the right
way to run a business.”
For anyone like me who has dealt directly with Panasonic, these words
have a solid ring, but many western businesses have responded.
As an example of their commitment to the customer, the following
experience I had with Panasonic is worth recording. In 1985, I was asked
to investigate a VHS video duplication problem at The Duplication Centre
in Sydney. The CEO had complained that all the Panasonic machines
were breaking down and were unreliable. Upon investigation, I found the
units were failing at 2,500 to 3,000 hours of operation. The maintenance
handbook specified preventive maintenance at 1500 hours, but this was
not done. The Duplication Centre had run the machines into the ground.
At my request, Panasonic sent three Japanese engineers from Osaka to
work with me. They completely rebuilt all the machines but with the
statement that the preventative maintenance at 1,500 hours should be
done and that the machines were now as good as new. There was no
charge to the customer.
I have had a similar experience with Honda who replaced an Electronic
Control Unit (ECU) at 120,000km free of charge, despite the fact that the
car was out of warranty. There was no charge and the replacement took
place at a normal service.
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Dell, in the past, was regarded by numerous Harvard Professors, such as
McFarlane and Yoshino and Professor Williams from INSEAD when I
attended their lectures, as a pointer to the way of future manufacturing.
They are, of course, correct provided that Dell control the quality of
process and product of their sub-contractors and suppliers. These
experts failed to mention how important the quality of process and product
is to the MTO model. This system is brilliant if the processes and systems
operate at a Six Sigma level. Unfortunately, the component parts in the
Dell computer supplied to me were of inferior quality. I now run a full
Macintosh system. This is, so far, trouble-free and a joy to use.
As mentioned, people are the enterprise’s most important asset. The
question is: How do we all work together for the common good so that
both the company and the individual achieve their goals? The most
important person in the supply chain is the customer.
As a first step along the way, it is important to realise that in the near
future the organisational structure of successful companies will be core
process-based, not based on vertical silos. The new structure is
illustrated in Figure 2.8: The New Organisation. This Venn diagram is
designed to illustrate that all functions in businesses overlap. Digital
information flow cuts across all functional boundaries.
Figure 2.8: The New Organisation
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Many analysts have attempted to prioritise the elements of people power.
The most likely acceptable priority of the people groups, if the enterprise
is to be successful, is as follows:


The customer



The staff



The shareholder

The key in future will be to team-up with suppliers and customers in a
mutually beneficial partnership – reward each other appropriately and
cooperate to achieve high-quality and high-velocity. It is about networking
to achieve precision and velocity, and cooperating to compete with agile
tight precise processes and systems.
Organisations should recognise that all major functions in a business
have to play a collaborative role. The vertical silo approach has serious
limitations. Figure 2.8: The New Organisation is designed to illustrate that
no major function is independent of any other. If we are going to get the
best out of people, then the organisation that understands how the
integration of all functions can work will win in the future.
Anything that happens anywhere in a company has an effect on all the
other functions. Understanding this link is critical to the future success of
any business. This goes even further and extends to the whole of the
supply chain, called pipelining. Integration is the key to achieving
maximum velocity for maximum customer satisfaction. We can achieve
seamless integration with the correct use of digital data and agile system.
Vertical functional silos are replaced with overlapping functions and
responsibilities as illustrated in Figure 2.9: Supply chain for tangible goods
and services and digital data.
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2.6 Supply Chain
To be successful, we must realise that we are probably only one step in a
supply chain. We must create value for all participants. If your partners
are unsuccessful, then this will have a devastating effect on you. A
section of the supply chain is schematically illustrated in Figure 2.9:
Supply chain for tangible goods and services and digital data.
Figure 2.9: Supply chain for tangible goods and services and digital
data

All participants are dependent on each other. The objective is to
collaborate to generate value for all. Note the two elements in the chain
are virtual (digital information) and physical (tangible goods and services).
The virtual layer can travel at the speed of light, but the physical layer is
dependent on a range of variables, and can be optimised and riskminimised.
We must aim for a physical lead-time 100% value-added in all processes
and systems. An impossible goal, but what is the limit? Service value is
created and measured by the customer at the buying decision interface.
All elements or themes or functions influence the success or otherwise of
this event.
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All major functions in the business have a role to play at the buying
decision stage, as shown in Figure 2.10: Strategic chain. As Sun Tzu
stated in his classic “The Art of War”, strategy without tactics will lead to a
slow victory, but tactics without strategy will lead to defeat. Once the
decision is made to buy, the core processes of the enterprise must create
a product or service delivering customer value for the highest level of
customer satisfaction, customer loyalty and potential repeat business. All
systems are affected by the strategic decisions made to capitalise on
opportunities and create a competitive advantage and improve
organisational effectiveness.
Figure 2.10: Strategic chain

If a broad view of the supply chain (value chain) is taken, it can be seen
that decisions in any one part of the chain – either internal or external –
have very wide ramifications. The overall message is that the success of
the total operation is dependent on all the steps in the chain. The aim is
to satisfy the customers 100% of the time in quality, cost and delivery.
The more flexible the process, the shorter the lead-time and the shorter
the planning cycle can be.
At less than 2% process value-added – where many companies are –
there is plenty of room for improvement. With the introduction of Business
to Business (B2B) in future, the system velocity will increase, but be very
dependent on the quality of process and product. It is possible to operate
on a Reverse Purchase Order (RPO) system that – when designed for the
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supply of Speedo male swimming costumes to Myer in Melbourne – can
produce unexpectedly positive results and increased sales.
The plan is to operate the production in the early stages on replacement
and minimum stock levels using Kanban cards. On the raw material
supply side for long lead-times, a forecasting system will still be used with
a focus on removing variation and smoothing supply. To optimise supply,
first set agreements with raw material suppliers then establish agreed
lead-times and apply consignment stock, vendor-managed inventory or
B2B connections to minimise inventory and risk.
The product streaming concept is based on continuous value-adding,
MTO and MTS product classifications. In multi-stage production units, the
question is: which products in the early stage should be MTO or MTS? In
reality, it will be a mixture of both for multi-product firms, where lead-times
for production are greater than the customer expected lead-time. The
question is how to decide?
In the case of Dell, with their original model, they simply told the customer
what the lead-time was; say, ten days. Originally, they could not supply
immediately because they did not carry finished goods at Point Of Sale
(POS). Lean systems thinking will provide the answers. Such lean
programs lead to a revolution in cashflow and the recognition that current
accounting systems are inadequate for the improvements required.
With analysis and the overall capability of various activities or machines in
a process chain, it is possible to link processes together and therefore
have zero inventory and reduce cycle-time between them, provided that
Six Sigma quality is achieved. Ideally, the value-added percentage
should be the same for each process, but variation in production and
supply must be minimised by continuous improvement.
The number one rule for continuous flow is matching supply with real
demand. Too much inventory erodes profit and often gives rise to quality
problems. Too little inventory can lead to a loss of sales that can be
accentuated by long lead-times.
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2.7 Promotional Variation
In the Fast Moving Consumer Goods (FMCG) Industry, fast promotional
strategies are used to boost sales. An illustration of such a promotional
strategy and its effect on direct sales at a supermarket is shown in Figure
2.11: Sales promotional at a supermarket – tampered variation. Dr.
Deming would describe this as tampering with the process.
Figure 2.11: Sales promotional at a supermarket – tampered
variation

At Week 4, the price was reduced. Sales climbed until there was
insufficient stock, which was replenished at Week 8 where sales
increased again. The reduction in price did not increase marketshare as
the sales rate returned to its old level when the price was reduced to
normal. The above data is the variation in the sales of a common product
(high-volume, low-risk MTS) measured at POS and includes a
promotional strategy at Week 4. This one was a very simple reduction in
price.
Note that sales increased and held for a few weeks, but then collapsed
before recovering. The supply chain could not cope due to faulty
planning. Figure 2.11: Sales promotional at a supermarket – tampered
variation represents real demand. It is not necessary to see the detail in
these graphs. What we are looking at is the degree of variation.
Unfortunately, since there was poor integration between the supermarket
and the next upstream process, substantial variation existed upstream
and supply could not be maintained. This is a good example of demand
amplification.
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Figure 2.11: Sales promotional at a supermarket – tampered variation has
two main features: a background demand equal to 750 units a day, and a
POS promotional strategy at 1,750 to 2,250 over six weeks. Note that the
promotional strategy increased sales only temporarily and did not
increase marketshare.
Figure 2.12: Variation – two stages upstream from the Point Of Sale
(POS) illustrates the increased variation in the manufacture of the product
two stages upstream from the POS due to tampering of the system by not
applying lean production rules. This can be avoided with B2B and using
the IT lean rules. The whole system must focus on creating a ‘pull’
system so that a continuous self-perpetuating process is created and
maintained. This will require that setups and waste-time are reduced.
The massive variation for monthly production is evident in Figure 2.12:
Variation – two stages upstream from the Point Of Sale (POS). If this
variation and waste is to be reduced, then we need all the processes in
play that support high-velocity. The 26 Rules for Lean Systems (see
Table 2.1: 26 Rules for Lean Systems) are all necessary. Ideally, the
product should move continuously and aim for continuous flow. Product
and service innovation, and the speed with which new products and
services can be introduced to market, can be used as a strategic weapon.
Many manufacturers link process and product innovation.
Figure 2.12: Variation – two stages upstream from the Point Of Sale
(POS)
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It is not advisable to suddenly impose strict rules on the planning and
manufacturing processes. Instead, the approach should be to gradually
introduce the principles and, if possible, increase the number of MTO
lines. MTO lines and reduce the MTS consistent with the delivery
requirements of the customers. As well as all the benefits above, lean
manufacturing will focus the company on forever improving its quality,
manufacturing flexibility, costing systems and response time to
customers.
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2.8 Rapid Response
Figure 2.13: Sales of Speedo is an example of how short lead-times,
combined with accurate POS data in real-time and a ‘pull’ system
operating on a fast, short lead-time, can assist in improving service
performance with optimum inventory. This is the model developed for the
Speedo-Myer supply chain to calculate minimum inventory holdings. The
chances of the retailer in this case having redundant inventory at the end
of the season have been minimised. In addition, the possibility of sales
being lost due to insufficient POS stock will be minimised.
Figure 2.13: Sales of Speedo

The theoretical forecast shown by the dashed line is used to calculate
inventory levels needed to ensure no loss of sales and uses the lead-time
to Myer as a primary input. The enormous variation in sales is evident.
For most steps in the supply chain, we can link or ‘pull’ by RPO for highvolume, low-risk products. For high-risk, low-volume products – to
minimise waste and loss of profit – we should aim for short lead-times and
an intermediate inventory holding point. The longer the forecasting period
and the more tampering of the data, the greater the error in supply and
the greater the waste.
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Lean thinking and its implementation is a journey. The job will not be
complete until the lead-time is as close as possible to 100% value-added
time and we deliver to our customers the right quality and the right price
100% on-time. This is an impossible target, but the philosophy points the
way to continuous improvement. The answer is velocity with continuous
uninterrupted flow, as illustrated in Figure 2.14: The aim of velocity –
continuous lean flow at high-speed.
Figure 2.14: The aim of velocity – continuous lean flow at high-speed
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Chapter 3
Process and System Improvement to Six Sigma
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3.1 Process Improvement
To improve global competitiveness, there has to be continuous focus on
process and system improvement so that future goals can be achieved,
may be exceeded, and competitive advantages continuously honed. To
achieve this, enterprises need a strategy and the appropriate tactics.
Everything is a process, which can be defined as the conversion of inputs
via activities to an output. With miniscule detail, all processes must be
improved and innovations introduced utilising the latest technology,
knowledge and knowhow.
Process improvement can be learned.
Unfortunately, much of our education system is geared to teach what to
think, not how to think. School teaches knowing; life teaches doing. Our
education system, to be more effective, should associate more with doing.
It is the same with the implementation of lean high-velocity systems; apply
the rules with demonstration pilot projects. If companies are to become
successful process improvers, problem-solvers and innovators, they must
avoid the:


Tendency to avoid problems that are not easily solved



Tendency to attempt only easy problems



Negative attitudes



Tendency to be blinkered and not lateral thinkers

Bransford and Stein in “Ideal Problem Solver” (Scientific American
Special)17 use the acronym ‘IDEAL’ to help:
I

= Identifying problems

D

= Defining problems

E

= Exploring alternatives

A

= Acting on a plan

L

= Looking at effects

In his book “New Think”22, De Bono distinguishes between vertical
thinking and lateral thinking. He states:
‘Logic is the tool that is used to dig holes deeper and bigger, to make
them altogether better holes. But if the hole is in the wrong place, then no
amount of improvement is going to put it in the right place.
No matter how obvious this may seem to every digger, it is still easier to
go on digging in the same place than to start all over again in a new
place. Vertical thinking is digging the same hole deeper, lateral thinking is
trying again elsewhere.’
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Einstein had a simpler way of saying this:
“Logic will lead you from A to B,
but imagination will take you anywhere.”26
Complex Problems
The Scientific Method utilises the following with an emphasis on
experimentation, data collection and logical analysis:


Experience



Observation



Description



Cause and effect



Analysis – lateral and vertical thinking



Synthesis



Simplification



Hypothesis (a trial idea)



Deduction



Logic



Experimentation



Models



Prediction



Japanese Gemba Walk (attention, concentration, assimilation,
association)

Experience has shown that the following problem-solving flowchart
(Figure 3.1: Seven Steps to System Improvement (scientific method))
never fails. It uses any of the management and quality tools described
next to assist in a team environment to improve processes.
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3.2 Process Improvement Flow Chart
Figure 3.1: Seven Steps to System Improvement (scientific method)
(Use any tool, anytime) Situational
Analysis
DEFINE AND UNDERSTAND
THE CURRENT SYSTEM
(set goals and objectives)


CONTINUOUS
IMPROVEMENT (Kaizen)

Steps
1.

2.

MEASURE THE CURRENT SITUATION
(flowchart, Value Stream Map,
data collection, 26 Rules for Lean Systems)


3.

ANALYSE THE DATA
(brainstorm, imagineering, Pareto,
five whys and how)


4.

IDENTIFY OPPORTUNITIES
(Fishbone, Pareto)


5.

DEFINE OPTIONS AND ALTERNATIVE
SOLUTIONS AND PRIORITISE
(22 Creative Ideas for Innovation)


Strategies

6.

IMPLEMENT CHANGE


Plans

7.

CONTROL AND MONITOR
(control charts)

Tracking
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3.3 Management Tools
To assist the transition to a lean high-velocity system, the Japanese use
simple management tools, including the seven tools used in Japan under
the original banner of Total Quality Control (TQC), then TQM, to assist
management and process improvement. These are:


Brainstorming (team synergy)



Flowcharts



Value Stream Map (VSM)



Data collection checksheets



Data types



Run charts



Frequency distribution (histogram) and the normal distribution



Magic lanterns



Statistics



Stratification



Scatter diagrams



Cause and effect diagrams



Pareto charts



Team problem-solving



Control charts



Reducing variation to Three Sigma then Six Sigma

Brainstorming (team synergy)
Brainstorming explained in its most basic way, is using a team of people
to stimulate the production of ideas. It is almost always more effective
than trying to generate ideas alone. The effectiveness of brainstorming in
unlocking the creative power of the group (synergy) has long been
understood. To start a brainstorming session, ask the members of a
group to determine what problems exist in the workplace. It is important
to be precise as possible in stating the topic. The definitions should be
reasonably specific.
Brainstorming works best when certain rules are followed. The leader
should preview these prior to each session. These rules are as follows:
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Each member, in order, is asked for ideas – this continues until all
ideas have been exhausted



Everyone should strive for quantity of ideas to maximise the
effectiveness of the team process. Not necessarily quality – no
appraisal of ideas occurs yet.



People offer only one idea per turn



If a member does not have an idea he/she should say ‘pass’
-

No idea is regarded as silly

-

Good natured laughter, informality and exaggeration should be
encouraged

Brainstorming begins only after the rules have been explained. The
leader will often have to abbreviate a lengthy idea into a few words with
the agreement of the originator. During brainstorming no evaluation of
suggested ideas should occur. The process will be expedited if a member
writes the ideas on butcher’s paper as they are given. The second stage
is voting on the ideas. The leader records each vote next to the idea.
Members can vote for as many ideas as they feel have value. Only
supporting votes are taken. Highlight those ideas that received the most
votes. Many of the top ideas will be so identified. Now the team can
focus on a few important items instead of being somewhat confused by a
large number of them.
There are a number of items to keep in mind as the team explores the
subject of brainstorming.


An agenda distributed prior to the meeting will give members a
chance to think about the upcoming brainstorming topic and perhaps
have several ideas all set to go when the meeting starts



A large sheet of paper should be used when brainstorming



Look to nature to creative breakthroughs



New ideas are generated by thinking big and exaggerating



Combinations of existing concepts or units may lead to new and
exciting creations



Fantasy can help – an example is to imagine that the laws of gravity
can be cancelled. Perhaps something like that happened when the
Great Wall of China was conceived or the Pyramids of Egypt were
built; that is, create a mind picture.
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The pursuit of concepts during brainstorming may lead to new and
sometimes superior products that often cost less



Incubation often occurs after the initial brainstorming session. ‘Let’s
sleep on it’ is a frequently voiced comment. Later, many innovative
ideas may emerge.

Brainstorming Summary


Thought-generating session



Ideas flow freely



No appraisal occurs



Variations encouraged

An alternative method, called Imagineering, is also helpful:


Listing ideals



Listing actuals



Noting differences



Ranking differences

An opinion-based setting of priorities follows. In manufacturing, for
example, we may construct a model of our ideal manufacturing plant and
strive to move the real plant as close to this ideal model as is practicable.
Flowcharts
As part of the identifying and defining of the process and problem, it is
useful and necessary to flowchart the process and problem so that the
members can understand the purpose and objectives of the improvement
process. Flowcharts take two forms: standard charts using symbols and
Value Stream Maps (VSMs) using the symbols in Appendix 1. Flowcharts
offer the advantages that:


Make complex structures and inter-relationships more easily
understood with a visual chart (83% of all information is transmitted
through sight)



Help break the problem into smaller parts



Give more information on a page – ‘within eye’s reach’
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Value Stream Maps (VSMs) offer the extra advantage in that they include
data boxes that record the measurements of the rate of flow and
production. All symbols are all described in detail in Appendix 1.
Figure 3.2: Example of a flowchart
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Figure 3.3: Example of a Value Stream Map before lean velocity

Supplier overseas
Very thick arrow
= ‘Push’
'

Inventory Point 1

Data Box 1, Process 1

Inventory Point 2

Data Box 2, Process 2

Inventory Point 3

Data Box 3, Process 3

Retail Customer
Product flow ‘push’
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Figure 3.4: Value Stream Map after introduction of lean velocity

Supplier overseas


Very thin arrow
= ‘Pull’
Inventory Point 1


Data Box 1, Process 1

Data Box 2, Process 2

Supermarket


‘Pull’ on Kanban
Data Box 3, Process 3


Retail Customer
‘Pull’ MTO from supermarket

75

Data collection checksheets
Data is information. After we have decided what the project is and
defined its objectives, we must decide on what data we need to collect.
The data must be reliable, representative and reproducible.
The five reasons to collect data are:
1.

Data for analysis
This is the collection of data to aid in establishing a cause – from
this, a relationship can be established between a defect and the
reasons why it is defective

2.

Data for process control
The aim here is to monitor the performance and ensure the process
remains ideal

3.

Data to assist our understanding of the process
This is raw information collected in the early stage of a process
improvement study. Examples are:

4.

-

Number of customer complaints received per day

-

Percentage of defectives produced per day

-

Range of items processed per day

-

The dispersion of part dimensions or properties (hardness,
strength, ductility, etc.)

Data for regulation
Data needed to correct deviations

5.

Acceptance or rejection data
Sampling plans as per international standards or military standards
like MILSTD 105D should be used
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Data types
There are three basic data types:


Measurement data



Countable data



Data in relative merits or grade points

Examples of measurement data would be:


Gauge of aluminium foil



Weight of patient in a hospital



Speed of cars along highway

Examples of countable data are:


Number of defective garments in a shipment



Number of pin holes in a coated petrol tank



Number of defective plastic caps per day



Number of car drivers not wearing seat belts at a given point per day

Data on relative merit or points is more subjective but can be used to rank
perceptions. Checksheets are simply tables drawn-up in columns and
rows with headlines related to the process. All that is required is a simple
tick or dash in a box to accurately record events. The design of these
must be:


Simple



Clear



Effective



Easily read and filled in
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Figure 3.5: Production checksheet
Date

Operator

Type
Model

Paint

Size

1 dot = 1 defect
Run charts
Run charts are graphs of a variable against time. For example, if we wish
to know how the temperature of a furnace is varying with time, we can plot
a run chart or temperature and record it each hour. An example is given
in Figure 3.6: Auto Production 1969 to 1994.
Figure 3.6: Auto production 1969 to 1994
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This figure has particular significance. The production of cars in the USA
has a sinusoidal appearance. The production in Japan shows a
continuous increase. The US strategy and tactics clearly did not work.
The US designed cars for the USA not the world, the Japanese designed
cards for the world.
Frequency distribution (histogram) and the normal distribution
A histogram is a plot of the frequency of an occurrence against a
measurement. A histogram is another very useful tool to produce a mind
picture to aid understanding. It leads to a probability density function and
ultimately the normal distribution if special causes of variation are
removed or the sample size consists of only common causes. This bellshaped curve is illustrated in Figure 3.7: Normal distribution. Figure 3.8:
Run chart for the Bell Curve data in Figure 3.7 is the same data presented
as a run chart.
Figure 3.7: Normal distribution
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Figure 3.8: Run chart for the Bell Curve data in Figure 3.7

An added help for data that in its raw form is not normal is that if averages
are taken then the distribution will be normal53 as shown in Figure 3.9:
Bell Curve for averages of non-normal distributions.
Figure 3.9: Bell Curve for averages of non-normal distributions

80

Figure 3.10: Normal distribution with 0.001ppm outside Six Sigma

Magic lanterns
Moroney, in “Facts from Figures”50, says that cold figures are uninspiring
to most people. Diagrams, however, help us to see the pattern and shape
of a complex situation.
‘Give me an undigested heap of figures and it is difficult to see the wood
for the trees. Give me a diagram and I am encouraged to forget the detail
until I have a real gasp of the big picture.’
An example of a magic lantern is given in Figure 3.11: Example of a
magic lantern. The message is clear; we are heading for disaster.
Figure 3.11: Example of a magic lantern
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The above magic lantern is taken from “How to Save The World”2, a
Strategy for World Conservation by Robert Allen.
Statistics
By statistics, we mean simply measurement data. Historically, statistics is
state arithmetic (data calculated by the state-census). It is a system of
computations based on averages. It is about variability and probability. It
is about inferring characteristics of a population from measurements of a
sample. There are a few points to note:


We can never find the true value



No two measurements (of the same or of different things) will ever be
exactly the same



We live in a world of dispersion



To describe a collection of data, we need a measure of the:



-

Central forming tendency (the average = xbar)

-

Range (R) (maximum value minus minimum value)

There will always be a dispersion or spread

If the curve is not a symmetrical bell-shaped one (normal distribution) and
is a combination of, say, a rectangular or triangle distribution and a bell
curve, then the result is a distorted bell distribution then we need a
measurement of:


Mean (average)



Mode (most likely score)



Median (middle score)

Stratification
The process of taking general data and splitting it up into its component
parts is called stratification. Examples:


A defect rate for 500 plastic mouldings is 30 (6%). If we split this into
each moulding machine, then the problem is more readily solved.
Further stratification into operators or shift times will also help.



Likewise, when two different raw materials are used, say, in the same
process then it is clear that they should be treated separately, but
often as a starting point all the data is aggregated so the first step is
to stratify the data.
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Scatter diagrams
The scatter diagram is useful in visually showing the correlation that exists
between two measurements: x the independent variable and y the
dependent variable. By convention, y is plotted vertically and x is plotted
horizontally.
For example, in the medical profession, we might want to know the
relationship between smoking cigarettes (number per day) and cancer
deaths per 100,000 people or, between coffee consumption and heart
attack deaths per 100,000 people. For smoking, the graph would look like
Figure 3.12: Relationship between death rate and tobacco consumption.
The trend line indicates that the more tobacco we consume the greater
the probability of our life being shortened. We do not need to be a
medical practitioner to interpret this graph. Again this illustrates the power
of a simple graphical approach – magic?
Figure 3.12: Relationship between death rate and tobacco
consumption

No. of deaths
per 10,000
population (y)
Tobacco Consumption
(mgm/day) (x)
x= independent variable
y = dependent variable

Cause and effect diagrams
The basic cause and effect diagram, or Ishikawa diagram38, is illustrated
in Figure 3.13: Cause and effect diagram. Once again, it is a magic
lantern to aid team problem-solving. The diagram is used as follows:
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Step 1: State the problem (define as precisely as possible)
Step 2: Decide on grouping (men, materials, machines, method)


Special (specific to problems)

Step 3: Brainstorm for causes
One per turn
Five whys and how (who, why, what, where, when and how)


Creativity stimulates causes



Causes are added as a branch to the diagram



All pass- brainstorming over

Step 4: Critically examine causes


Identify best causes



Look for deviations/changes

Step 5: Rank most probable causes in order of importance


Top cause in No. 1



Verification test (brainstorm)

Step 6: (Optional)


Prepare a large board (magic lantern) and display new machine or
process. Hang the ‘standard method’ on each arm of the diagram.
Place it near the machine (the source of the data).

Figure 3.13: Cause and effect diagram
Material

Me

Problem is the effect
Problem or
Effect

Methods

Machines

*Australians like to call this “DEAD NED”
after bushranger Ned Kelly who wore a
large rectangular steel helmet when he
was ambushed by police last century.

“Dead Ned”
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Cause and effect diagrams


It is important to understand a problem clearly, knowing all the
causes of the problem before making a counter-plan – the cause and
effect diagram will help understanding



It is important to know the systematic causes and related sub-causes
which affect the manufacturing process



The cause and effect diagram can give hints for possible
improvements



The cause and effect diagram is a checklist for studying the cause
and effect relationships

Pareto charts
In the 19th Century, Vilfredo Pareto devised this method to organise data
so that the most influential causes of a problem could be easily
recognised. This approach used a bar graph to put in rank order the
various factors that contribute to the total problem. The Pareto chart
‘identifies the ‘significant few’ from the ‘trivial many’.
How to make a Pareto chart
1.

Divide the problem into various factors

2.

Make a data table of these factors: rank factors from top to bottom
in order with the frequently occurring factors first

3.

Calculate the percentage and cumulative percentage for each factor

4.

Make a bar graph for all factors using the percentage column, and
add a line graph for all factors using the cumulative column

5.

As a general rule, divide the cumulative curve into three segments
(A, B and C) at the points on the curve which corresponds to 70%
and 95%. Factors included within segment. A will be the target for
improvement.

Special points about Pareto charts
1.

If a number of causes contribute to a single effect, it is always the
case that there will be a small proportion of the causes that
contribute to the majority of the effect

2.

80/20 rule – 20% of the causes is responsible for 80% of the effect

3.

We can divide the Pareto chart into 3 regions A, B and C for error
analysis
85

Table 3.1: Tabulated data in order of priority for the reasons why
cars breakdown (from many sources)
Your car’s most common problems
Problem
Number
Percentage
1.

Battery

7.833

35.3

2.

Electrical

3.276

14.8

3.

Fuel

2.769

12.5

4.

Ignition

2.491

11.2

5.

Locked out

2.194

9.9

6.

Cooling

972

4.4

7.

Wheel change

741

3.3

8.

Engine

535

2.4

9.

Other

1.374

6.2

Total

22,185

* Notice that problems 1, 3
and 5 (over 50%) could
probably be most avoided if
the vehicle was maintained
with greater care.

Figure 3.14: Cumulative Pareto chart
If a number of causes contribute to a single effect it is always the case that there will be a small
proportion of causes that contribute to the majority of the effect.

100%

Effect
‘Trivial many’
100%
‘Vital few’

Causes
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Figure 3.15: A Pareto chart (bar chart and cumulative graph)
100%
350

300
300
Effects
Before

After

200

200

100

100

A B C D E F

C B A D E

0

Team problem-solving
There are numerous team problem-solving exercises around that illustrate
that the team is most often better at providing answers than even the best
individual. Of the many exercises I have supervised, not once has a team
failed to out-perform the average individual score of a group.
Occasionally individuals will outperform the team, but the fact remains
that the team will out-perform the average individual score of the groups.
The success of this depends a lot on psychology and technique, but it can
all be learned. Part of the team problem-solving technique is to teach
teams to extract the best information from the people so that all might
benefit and the group synergises.
Control charts
Once the correct measurements are put in place and all the obvious
causes of variation are removed, the next management tool to use is the
control chart, discussed in great detail by Dr. Shewhart and Dr. Deming.
This chart is a run chart with both variation limits and specification limits
drawn on them. It is important for all people involved to understand the
difference between these two ideas. The process sets the variation limits
while the customer or the next process sets the specification limits.
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The target dimension plus or minus three standard deviations (Sigma)
sets the upper and lower variation limits which are called the control limits.
A standard deviation is defined as the square root of the sum of the
differences between the reading and the average divided by the number
of measurement minus one. For the system to be under statistical
control, the process variation must be inside the limits at least 99.7%.
Such charts will lead to 0.3% defective products or outputs. This system
is no longer good enough in complex systems where processes in series
can greatly amplify errors.
The statistical capability of the process with plus or minus Three Sigma, if
the measurements are within the control limits 99.7% of the time is
mathematically one. Here the capability is defined as the difference in the
specification limits divided by six standard deviations. In manufacturing
processes to operate at plus or minus Six Sigma the defect rate outside
these limits would be 0.001ppm, or one part per billion. Practically this is
almost impossible to achieve in most plants so that Motorola devised what
they called Six Sigma processes which allow for a 1.5 Sigma shift in the
target and then a defect rate of 3.0ppm51.
A typical simple control chart is shown in Figure 3.16: Control chart with
variation limits at Three Sigma. Here, the average and the range in the
measurement in the sample are plotted. This process is rapidly going out
of control so action is required.
Figure 3.16: Control chart with variation limits at Three Sigma

UCL= 43.9
Average

xbar= 37.7

(x)

LCL= 31.4

UCL= 23.0
Range

Ř= 10.9

(R)
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This is an xbar (average): R (Range) chart for a variable x versus time the
UCL (Upper Control Limits) and LCL (Lower Control Limits) have been
plotted.
Figure 3.17: R Chart with specification limits
UCL

Measurement

Upper Spec Limit

Average

Lower Spec Limit
LCL

The UCL and LCL represent the variations expected for the process
without special causes present. 99.7% of all measurement should be
within these UCL and LCL limits. For the above control chart, the upper
and lower specification limits are inside the UCL and LCL. This is
unsatisfactory. It means the process variation is too large.
Reducing variation to Three Sigma then Six Sigma
The procedure to establish an average and range chart is as follows:
1.

Randomly select items for measurement

2.

Calculate Range (R) and Average (xbar)

Analyse the histogram and chart and brainstorm to find special causes
(causes of variation that can be identified). These are any non-random
factors causing variation inconsistent with the variation to be expected
from the pure chance of common causes; that is the variation to be
expected if the process was in statistical control.
Unless all the special causes of variation are identified and corrected,
they will continue to affect the process output in unpredictable ways.
They cannot, therefore, be planned for and must be identified and
eliminated first.
When the special assignable causes have been
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eliminated, the remaining variation is the natural variation of the process.
This represents the natural variation in process output which is to be
expected, and can therefore be planned for.
When the process is under statistical control (between UCL and LCL
99.7% of the time), we need to look at ways of further reducing variation
to head for Six Sigma. This involves investigating the design of the
process and in manufacturing carrying out experiments designed to assist
in prioritising the design elements that are likely to cause the variation.
Experimental design is available to assist.
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3.4 The Shewhart-Deming Wheel, Kaizen, the Samurai
Kaizen (Ky’zen) means gradual unending improvement, “little things”
better, setting and achieving even higher standards; the Samurai is never
happy with the sharpness of his sword. Kaizen means improve, improve,
improve. Dr. Shewhart, and later Dr. Deming, used the Standardise Do
Check Act (SDCA) wheel to illustrate this. Aim for constant and neverending improvement as we continue to turn this wheel to aim for precision
to achieve cycle-time reduction and higher-velocity. Three Sigma for
manufacturing processes (plus or minus Three Sigma) is not good
enough with today’s technology. Aim for the Six Sigma specified as plus
or minus Six Sigma with a target shift of 1.5 Sigma; that is, a defect rate of
3.0ppm.
This is particularly so for upstream manufacturing processes. Ultimately if
the customer specification limits are broad, a greater amount of variation
is tolerable, but there are still substantial benefits in reducing variation
since when the variation is reduced more opportunities for further
innovation present themselves, as shown in Figure 3.18: Performance
improvement. Each jump in productivity occurs when the previous
process variation is reduced after the elimination of special assignable
causes of variation.
Figure 3.18: Performance improvement
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As the Shewhart-Deming wheel rotates to continuously reduce variation,
further inspiration and creativity results in a leap in productivity and
profitability. This continuous improvement when fed into the supply chain
will result in a significant reduction in cycle-time and an increase in
velocity of the movement of goods and services to the customer. To
achieve this, all processes must operate at a high-degree of precision,
and people must work on harmony to synergise creativity. It is about
people, process and precision to achieve maximum velocity.
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Chapter 4
Future Strategies and the 22 Creative Ideas for
Innovation
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4.1 Introduction
The failure of rigid functional management models to deal with rapid
technological change and the burden this places on people and process
has increasingly led to the recognition that innovation is not the sole
domain of engineers and scientists. It belongs to everyone and must be
incorporated in all functions and themes of a business.
In particular, the use of the speed and precision of the computer has
created significant opportunities for using innovation for growth and profit
in all areas when enlightened use is made of the knowledge databases it
can readily access and reconfigure. These opportunities are at all levels
of business from the use of personal digital assistant devices to highlypowered mainframes. The days when I had to wait for 12 weeks to use a
computer for my PhD are gone.
Accurate and reliable information is now available in real-time as never
before. Successful companies of the future will innovate and employ
cross-functional teams that are strongly customer-focused, using tightly
controlled processes as they compete in the global marketplace. The
future will lie with an accelerated supply chain that focuses on the valueadded steps in innovation. Steps in the supply chain will drop out; look at
Amazon and what is happening to book resellers. This means that it is
essential to provide continuous feedback to all processes to reduce the
time-to-market for new ideas, new products and new services, as well as
new ways to market them.
Innovation must saturate the strategic plan for all processes. In essence,
this means that product and service innovation will be interwoven with
process innovation.
This is best understood using a process
management model with interconnected Strategy Maps.
World-wide, leading manufacturers are finding that it may be increasingly
necessary to actually build their own production equipment to achieve
greater flexibility in satisfying customer needs. Manufacturing process
innovation has become a precursor to rapid deployment of new product
innovations into the marketplace.
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Globalisation will tend to even out many consumer demands; others that
are intrinsic in the culture will remain for a long time. Using the car as an
example, currently, this means that an ideal car for one market, say
Europe, will have different dimensions and characteristics from the ideal
car for the American market, which in turn may be different from the ideal
car for the Japanese market. There has to be a strong link between
design, marketing strategy and production capability to satisfy these
differing needs in a cost effective way.
In particular, SPEED teams linking:


Sales



Production



Engineering



Entrepreneurship



Development

can be used to advantage to lead international companies to greater
profit. These ideas can be equally applied to all businesses and SMEs in
both the Manufacturing and Service Industries.
Global business in the future will be more competitive than ever before,
and the winners will be those that take advantage of the inherent creativity
of all of their employees and recognise that processes including research
and development must be tightly controlled and strongly customerfocused.
Innovation leaders in the future will be the profit and productivity winners.
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4.2 Understanding Business
The essence of the development of effective future innovation
methodologies revolves around recognition that the old, rigid functional
management models of business are no longer appropriate; therefore, we
need to change the way we manage, the way we use information, the way
we innovate and the way we deploy strategy in the business. Instead of a
functional model of business, a theme model as illustrated in Figure 4.1:
Business environment – interaction of five subject themes is proposed.
Figure 4.1: Business environment – interaction of five subject
themes

There are five themes in this model, taken from “Future Innovation
Strategies”11, all of which are all overlapping. No themes are independent
of each other. Anything that happens in one theme affects all others to
varying degrees. It is not good enough for say a marketing director to be
rewarded solely for sales if he can reduce prices and demand internally
that the company holds more stock. It is not good enough that a manager
of one department is rewarded for more production if that product cannot
be processed in the next steps of production and the result is more
inventory and waste.
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These themes recognise that a business strategy can be best understood
and changes made most effectively if they are process-based, not
functionally-based. It recognises that strategy is about innovation and
processes that cut across functions. The five basic themes are:
1.

People

2.

Marketing

3.

Operations

4.

Innovation

5.

Finance

Another way of clearly illustrating the importance of the above model is to
compare it with what most companies have as shown below in Figure 4.2:
Process Model versus Functional Model. Processes cut across all vertical
reporting responsibilities.
Figure 4.2: Process Model versus Functional Model

The overall functional model is rigid and generally results in poor
communication between various departments. Information flow and
teamwork are generally poor. This process model, however, indicates
that anything that happens in any one theme will have an impact on all the
others. The process model actively encourages the usage of crossfunctional teams, particularly in innovation, SPEED teams for problemsolving and improvement inside the business.

98

4.3 Innovation
Innovation may be defined as the taking of opportunities and the creation
of newness to improve existing services, products and processes. It
involves the use of advanced conceptual thinking, continuous
improvement of existing processes, and applies to marketing, operations,
service, products, finance and all parts of the business. Innovation is
newness and originality in doing things. It includes ‘eureka ideas’,
research and development, commercialisation and Kaizen.
To be successful in the future, all parts of the business must undergo
continuous innovation. A company’s ability to innovate will depend on its
capability, how it measures the opportunities both in the market internally
and externally, and the general creativity that business can apply to a
particular problem. It is incumbent on the people in the industry to use all
idea generating tools that are available.
In particular, frequent use must be made of the 22 Creative Ideas for
Innovation developed while I was Chief Metallurgist Research and
Development at a BHP subsidiary, John Lysaght Australia (now
Bluescope Steel) in 1971. These ideas are not exhaustive and are similar
to those developed by Altov3 and published in 1996. I have listed these in
Table 4.1: 22 Creative Ideas for Innovation. Other techniques include:


Knowledge databases



SPEED teams (Honda Sayama Works, Japan9)



Staged innovation strategies with Kaizen



Risk management (Bernstein’s “Against the Gods, The Remarkable
Story of Risk”6)



TRIZ techniques (Altov3)



Rapid prototyping and tooling (SMED63)



Business process reengineering



“Six Thinking Hats”23 (Edward De Bono)



Reverse engineering



Reengineering (Champy’s “Reengineering Management”19)

All this has also been discussed from a different perspective in “Time to
Market, Reducing Product Lead Time” by Charney20.
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Table 4.1: 22 Creative Ideas for Innovation
A: Change

B: Example

C: Result

1.

Properties

Bimetallic strips

Different coefficient
expansions of metals enables
temperature to activate switch

2.

Space

Fill sunken objects with foam to Steel ship recovery from ocean
displace water
floor

3.

Order

High purity materials create
new ordered structure

Self-Assembling Materials
(SAMs)

4.

Energy

Use pre-energy in pre-loaded
spring to overcome high loads

Self-activated doors with a
minimum force to open

5.

Shape

Offset impellers for mixing
chemicals/cakes

Better, faster and more
uniform mixtures

6.

Movement

Energy from falling object used
to feed another

Lifts

7.

Friction

Overcome friction with cushion
of air or use point contact

Hovercraft (cushion) or sharp
contact point (ball bearings)

8.

Magnetism
(attraction,
affinity)

Ferromagnetic iron becomes
paramagnetic at Curie point

High temperature switch

9.

Gravity

Inertia reels in seat belts

Retractable belts that tighten
under load

10.

Dissecting

Analysing causes of lack of
tone quality – piano

Stuart piano has more precise
tone

11.

Fragmenting

Modular computers

PC upgrades/plug and play

12.

Self-service

Eliminate action steps in
process

JIT

13.

Copying

Resin copying of CAD/CAM

Stereolithography

14.

Coatings

Zinc/aluminium coatings on
steel

Strength of steel corrosion
resistance of Al/Zn

15.

Blending

Micro-processors/memory

High-speed devices

16.

Phases

Heat treat alloys in critical
phase transformation zones

Special zinc coatings on
intricate steel parts

17.

Solvent

Organic solvent added to
polystyrene

Volume decreases markedly

18.

Oxidation

Use nitrogen instead of steam
to strip liquid zinc off steel

BHP buys world-wide
processes

19.

Potential

Use sacrificial anodes

Steel hulls protected

20.

Combination

Combining functions

Multi-purpose pen

21.

Multi-use

Hang glider become parachute

Life saver

22.

Prevention

Asymmetric plugs

Three-pin plugs/prevents loss
of life
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Some sources of new ideas can be:


Patents



Trade shows



Customers



Journals



Competitors



All people



Internet



Overseas trips



Brainstorming/imagineering



Annual reports of competitors



Suggestion boxes

One of the biggest problems with ideas is evaluating them in terms of their
probability of success. Numerous techniques have been devised to assist
in this, but some of the essential elements that must be continuously
measured for products and services and processes to enable
implementation of the best innovation strategies are:


Lifetime of products



Processes



Number of ideas generated



Number of new products developed



Total expenditure on research and development



Number of new processes developed



New technologies introduced



Measurement against state of the art



Sources of innovation data



Surveillance methods
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Application of the 22 Creative Ideas for Innovation and thinking
outside the square
I was privileged to meet Ben Lexcen (originally Bob Miller) once – very
briefly – just after he designed the revolutionary 18-foot skiff “Taipan”, and
later “Venom”. This creative design revolutionised 18-footer sailing.
Ben was in fact the designer of Australia II, the revolutionary 12-metre
yacht that defeated the USA’s Liberty to win the America’s Cup in 1983,
even though it appeared that the skipper of Liberty, Dennis Connor,
outsailed and out-manoeuvred Australia II’s skipper, John Bertrand. The
contest went to a full seven races and despite the greater manoeuvrability
and going-about speed of Australia II John Bertrand lost six of the seven
starts. However, after a fortunate clever manoeuvre of the last square
turn, and with superior speed on the last windward leg, Australia II
crushed the American boat and Australia II and Ben Lexcen wrote
themselves, John Bertrand and the crew into the history books. I only
wish I knew the thought processes that went into the design of this mighty
12-metre yacht.
Analysts claim that the secret was the winged keel. Certainly this gave
the Australian’s a psychological advantage. How did Ben come up with
the idea? Did the winged keel make the boat faster? If we use the 22
Creative Ideas for Innovation we can find out. An analysis of the most
important variables affecting the performance of two yachts is given in
Table 4.3: Summary of important dimensions determining the speed of
Australia II and Liberty.
Table 4.2: Design equation for a 12-metre yacht
(LWL+2(G1-G2)-F+√SA = 12
2.37
LWL = Length on Waterline (m)
G1 = Surface Girth at Beam (m)
G2

= Surface Girth Side Extrapolated (m)

F

= Freeboard (m)

SA

= Sail Area (sqmetres)
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Table 4.3: Summary of important dimensions determining the speed
of Australia II and Liberty
Australia II Liberty Comparison in the 1983 America's Cup
Liberty Australia II Diff% Australia II
LOA (m)
19.3 19.6
1.53 Assist in increasing
stem rake
LWL (m)
14.0 13.4
4.48 Disadvantage
running
Beam (m)
3.6 3.6
0.00 Neutral
Draft (m)
2.7 2.6
3.85 Wing keel extra draft
working
Weight (Tonnes)
25.2 23.8
5.87 Lighter
Sail Area (sqmetres)
167.2 170.0
1.65 More power
Ben Lexcen decided to make a shorter vessel on the waterline (LWL) and
design against the well-known logic that for a displacement yacht, the
ultimate speed is a function of the square root of the waterline length. It
has been proven many times that the longer a displacement yacht is, the
faster it will be. He therefore went against tradition. By sacrificing length
he could increase the sail area, and build a smaller, lighter yacht. Now he
had two factors assisting speed and one negating.
To satisfy the equation, he would build a shallower keel but overcome this
disadvantage by designing two wings that would actually increase the
draft as the boat heeled whereas for the more conventional Liberty, the
effective draft would decrease. Also since the Length Overall (LOA) was
greater for Australia II than Liberty, the angle from stem to waterline was
sharper and the extra benefit of an increase in waterline length could be
realised as the boat heeled. The wings on the keel would also dig in as
the boat manoeuvred at the start and give the helmsman, John Bertrand,
an advantage of extra lift to windward. Despite this, Bertrand lost six of
the seven the starts so it could not have been much of an advantage.
Ben clearly thought outside the square. He designed the boat to sail
more effectively to windward and overcame the apparent disadvantage of
a shorter waterline length with the sharper rake at the stem but was able
to have more sail area and therefore more power than Liberty.
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From all accounts the extra power was not enough to compensate for the
shorter waterline length when the yachts were running with the breeze.
This was more than compensated for when the yachts were sailing to
windward and since most of the time in the race the yachts would be on
this tack, the slight disadvantage of a lack of downwind speed would not
matter a great deal. Ben, I can imagine, had listed the major variables
and prioritised them and then compensated for the smaller draft and
shorter boat, with the wings to satisfy the basic measurements in the 12
metre equation.
Numerous attempts to use wings on keels in Sydney have failed because
they do not make the boat faster; they are purely a way to generate more
lift in a yacht on heeling if there are formula imposed restrictions. As far
as the 22 Creative Ideas for Innovation are concerned, what had Ben
done? This is summarised in Table 4.4: Summary of the 22 Creative
Ideas for Innovation applied to Australia II. Not all the ideas can be
applied to all situations. In this case the ideas that can be applied are
given in Table 4.4.
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Table 4.4: Summary of the 22 Creative Ideas for Innovation applied
to Australia II
A: Change

B: Example

C: Result

1.

Properties

No change as far as we know. Both
Liberty and Australia II were made
from the same or similar materials.

No difference

2.

Space

Australia II was lighter than Liberty
since she was a smaller boat and
therefore would be faster. She
would also have less wetted surface
area partially negated by the surface
friction of the wings which could
supply lift not only to windward but
also vertically.

Less volumetric
displacement for Australia
II therefore she would be
faster

3.

Order

The major variables would have
been listed and prioritised.

Sail area and weight are
probably the most
significant, so once again
Australia II would be faster

4.

Energy

Greater lift to windward would be
Australia II would be faster
generated by the winged keel as it
to windward and suffer
heeled since the Depth to width ratio from less leeway
would improve.

5.

Shape

Shape of the keel had to be
downwards to gain maximum
benefit.

Better, faster and more
uniform tacking by
Australia II

6.

Movement

Keel would effectively act as a
stored energy spring as the yacht
heeled.

Australia II would be faster

7.

Friction

Australia II as the smaller boat
Australia II would be faster
would have less wetted surface area
therefore less friction.

8

Dissecting

Dissecting the major variables and
prioritising enabled the analysis to
come up with a superior design.
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Thinking outside the
square and ignoring the
age old idea that the boat
had to be longer to be
faster

Another example of thinking outside the square is the Sydney Opera
House. Figure 4.3: The orange peel shape that inspired the Sydney
Opera House illustrates how an orange peel motivated Joern Utzon to
design what is often regarded as one of the most beautiful buildings in the
world.
Figure 4.3: The orange peel shape that inspired the Sydney Opera
House

106

4.4 Marketing
In determining the marketing direction of a company, there are many
questions that must be asked. Three of the most important are:
1.

What is the status of our services, products and processes in the
market now?

2.

What services, products and processes and markets should we
concentrate on in the future?

3.

How strong is our brand?

Exceptional products with a world-leading performance will not sell well in
a fashion-dominated market if the brand is focused elsewhere. The
Honda Legend and the Honda’s NSX are examples of this. Honda
established itself as a motorcycle manufacturer first, and then as a
company that makes anything with a motor. People who buy Porsches,
Ferraris, Maseratis, Lagondas and Aston Martins buy the brand. Would
they want to buy a supercar that is made by a company that makes lawn
mowers?
Toyota saw the logic of this argument and now market their luxury cars as
Lexus. Many Lexus and Toyota vehicles share common floor plan
components, engines and design elements. There is little difference in
build quality. However, people buy a Lexus over a Toyota because it is a
Lexus. It is all about brand and brand image.
In the process of analysing market data, companies should determine
their opportunities and competitive advantage. They need to continuously
monitor and measure market opportunities and competitive position. To
measure opportunities in the market, it is necessary to consider:


Market needs now



Market needs that can be created



Potential market size, share, growth



Gross margin (price that could be obtained)



Quality levels (risk of defectives)



Investment needed



Stability, legal matters, ability to pay



Product or process synergy
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To determine the competitive position, it is necessary to measure:


Newness (innovation)



Network of competitors



Brand name strengths



Uniqueness patents and copyright



Quality levels



Packaging



Promotion



Distributor network



Opposition strengths



Branding issues

The future is about continuous high-speed, velocity, innovation – process,
product – in all parts of the business.
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4.5 Operations
The major strategic operational issues are probably:


Service process



Information technology



Supply chain integration



Quality

As far as any operation is concerned, the overall level of technology and
systems control is vital in determining the process and organisational
effectiveness of the business. The level of technology can be studied in
terms of state of the hardware and software, and whether the recording
and control system is manual or electronic. The control systems can be
measured in terms of:


Setup



Error rate



Delays



Waste



Cleanup



Idle time



Process linking

This in turn can be translated to “Sigma Levels” (after Motorola and GE).
It is important to note that the Six Sigma levels of Motorola and GE (USA)
allow for a 1.5 Sigma shift in the target to allow for wear.
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4.6 Finance
The major financial issues in determining the strategic operation of the
business are:


Cashflow



Profitability



Liquidity



Gearing



Funding for growth



Innovation



Gross margin



Net profit

The minimum measurements that should be monitored are gross margin
and net profit by product and service group, and with the correct allocation
of overheads. The capital-to-labour ratio and innovation expenditure and
achievement, are also critical measurements. Sufficient funds must be
allocated to continuous equipment upgrades and innovation, and
research and development.
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4.7 People
The five subject themes – people, marketing, operations, innovation and
finance – are integrated and overlapping. The people theme overlaps all
themes. What this means is that anything that happens inside the
business is affected by – and will have an effect on – the people within the
organisation and externally. People are the most important part of the
business. People performance is highly variable, and this means that
they need to be supported by:


Good training, leadership, motivation and discipline



Good technological processes



Good systems



Good inputs

We must create a Learning Organisation as described by Senge in “The
Fifth Discipline”61. Overlapping all of these are the five Senge disciplines
that create the learning organisation. These are:


Systems thinking



Personal mastery



Mental models



Shared vision



Team learning
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4.8 Future Innovation Strategies
What are the best strategies to deal with this technological explosion of
ideas? At the World Innovation and Strategy Conference in Sydney in
2000, a number of ideas were floated, as recorded in the paper, “Future
Innovation Strategies”11 (this was financed by the Federal Government
and published with their permission).
The ability of humans to adapt to change has always been a problem.
The rate of technological change today is increasing continuously and this
change has not been matched by our increased ability to adapt to it. This
exponential growth in technological change is a result of the scientific
method and the inherent ability of the scientific process to build on firm
foundations especially when this is enhanced by the power of the
availability of digital data and the computer. These arguments do not
appear to apply to the same degree for social development, politics or – in
some cases – human resource development.
The ability of business to grow depends increasingly on its ability to
innovate, create and drive the market as new technology, innovations and
opportunities appear.
The question will always arise: do we create the market or do we follow
the market? For truly creative ideas I am sure that Soichiro Honda, Akio
Morita and Steven Jobs would agree with the former – follow the market
leads to Kaizen, which is still vitally important and essential for success.
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4.9 Change
The process of change could possibly fit into four particular mathematical
models as shown in Figure 3.7: Normal distribution. Elements of the
change from a global perspective are given in Table 4.5: Major elements
of change.
Table 4.5: Major elements of change
1.

Globalisation

2.

Technology explosion, digital data, www

3.

International consumerism

4.

Brain not labour, rapid innovation

5.

Systematic networks

6.

Electronic databases/data-interchange

7.

Triumph of fact over fiction

8.

Supremacy of knowledge-based decisions

9.

Team creativity

10.

Teamwork and synergy
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4.10 Successful Change
Most people can change. Some never will. Change is successful when
people:


Understand the reasons for the change



Understand how the change will work



Understand what their role and anticipated consequences will be



Have a chance to input into the change process



Trust that the initiator of the change is acting in everyone’s best
interests



See that top management supports the change and is visibly acting
in the same way



See the benefits are worth the cost paid



See it as gradual with team members becoming leaders



Good communication skills are used



Everyone has a chance to participate



Pilot studies are used to demonstrate the change process and
benefits

What this means is that we must take advantage of the latest technology,
be extremely innovative and recognise opportunities or create them. The
question now is: where do we focus our effort to achieve our vision and
objectives? To aid in sharpening this focus, we have devised the
following Strategy Map methodology has been developed.
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4.11 Strategy Maps
Business can win if it takes advantage of new opportunities created daily
by new technology and new ways to configure it. The business approach
has to change so that innovation becomes part of everything we do. The
Boards of most businesses in the future will have to be much more
strategic in their thinking. Remember that strategy without tactics will lead
to a slow victory but tactics without strategy will lead you nowhere, as Sun
Tzu clearly enunciated.
To achieve this, it means that the operational aspects of the business
must be under tighter control and be reported in real-time. Tighter control
means precision and Six Sigma, whether you are a manufacturer or
serving a customer at the counter. In a nutshell, the Board must become
increasingly strategic and less operational. The processes in the
company must be Six Sigma. That means processes operating at a
defect level approaching 3.0ppm, as illustrated in Chapter 3 in the
discussion of the normal distribution (Figure 3.7: Normal distribution).
Strategic thinking is about recognising the opportunities and ensuring that
the correct, tightly-controlled processes are in place so that the Board can
concentrate on the bigger tactical and strategic decisions. Also, business
must be able to change direction as quickly as a pit stop in Formula 1. To
do this, companies must know where they are in relation to the seven
basic measurements of the business. These basic measurements can be
expressed in terms of Strategy Maps.
Seven Strategy Maps
These Strategy Maps are a tool to enable an Executive Team to facilitate
discussion and analysis of the strategy and tactics that will lead to
process improvement. It needs to be considered alongside a competitor
analysis and a market survey to establish market opportunities. In fact, in
theory it would be possible to fill in the same maps for each major
competitor if the data was available. Since this is highly unlikely, then the
competitor maps would probably be limited to Maps 1 and 2. In all cases
below, the ordinate (y) is mentioned first and then the abscissa is given
(x).
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Strategy Map 1 – Marketing and Sales 1


This is a plot of market opportunity versus sales (of products and
service groups)

Strategy Map 2 – Market Opportunity and Sales 2


A plot of competitive position of the sales or service product versus
sales

Strategy Map 3 – People


A plot of capability of the people versus their level of achievement

Strategy Map 4 – Operations


A plot of technology versus control

Strategy Map 5 – Innovation


A measurement of age of product or service versus sales

Strategy Map 6 – Finance 1


Gross margin or gross profit versus sales (or gross profit = (revenueraw material costs)

Strategy Map 7 – Finance 2


Net margin (correct allocation of all overheads to product or process
involved, that is NPBT)

Figure 4.4: Seven Strategy Maps presented at the World Innovation
and Strategy Conference
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In this model, the five subject themes of business have been translated
into seven strategic measurements, linking strategic thinking with
operational effectiveness.
To use these Strategy Maps, we plot the two points: where we are now
(X) and where we wish to be (O). We then do a gap analysis and
prioritise the focus. This provides the Board with a succinct overview of
their strategic position so they can prioritise actions and decide on tactics
and directions and quantify future objectives. Further detail is given in my
paper from the World Innovation and Strategy Conference.

117

4.12 Creating New Opportunities
Five steps to creativity


Define the current product/service/process and prioritise elements
that you believe can be changed to advantage – this may involve
brainstorming with a group



Flowchart the process of delivery and define the desired outcome



Refer to the 22 Creative Ideas for Innovation and apply those that are
relevant and select the “BEST” that can be effectively changed



Ask is there an analogy… this is the biomimicry question



Define the solution and repeat the process if necessary
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4.13 Future Competitive Advantages
In the past, competitive advantage was often related to the size or product
differentiation, and price or quality level. All of these can be copied,
reengineered or cloned and with modern technology and improved
process control none of these remain in place for very long.
As can be seen all over the world, competitive advantages related to
product features or characteristics can be readily copied since many of
them – even technical innovations – can only be protected for a short
time. There is a need to be more innovative and secure a strategic
advantage, by using the 22 Creative Ideas for Innovation.
In the future, this strategic advantage will be based on knowledge and
human skills, control and technology, logistic capabilities, speed and
strategic interpretation of data in real-time.
Future competitive
advantages can be created by your strategic advantage… your Strategic
Advantage for Winning (SAW) (cut up your opposition with your SAW).
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4.14 Strategic Advantage for Winning (SAW)
This will be the ability of the company to learn faster and be more
innovative than the opposition and so create a living organic organisation.
This is illustrated in Figure 4.5: Strategic Advantage for Winning (SAW).
Figure 4.5: Strategic Advantage for Winning (SAW)
Strategic Advantage for Winning (SAW) must offer superior value

SAW

Superior value
to customers
better than
competitors

The SAW will involve the use of tightly controlled and integrated
processes, precision at Six Sigma, and will lead to fast generation of
opportunities and recognition of these opportunities or the creation of
them. To become a winner, the latest technological advances in
machines, vehicles and processes and systems must be used. There
must be a regular plan to upgrade micro-processor technology software
and hardware. Depreciation laws need to change to allow industry to
invest and reap rewards sooner as the capital employed to labour cost
ratio escalates.
Some SAW options worth considering are:


Consistently improving product and service for greater efficiency and
speed using the latest technology



Consistently exceeding customer expectations



Continually reducing cycle-time for all business processes and
integrating processes



Continually eliminating waste from all business processes



Continually improving all business processes



Delivering on-time, every time



Delivering faster than anybody else



Moving technology, control and decisions to the customer/service
interface
120

This means that management must change to accommodate this new
approach.
The operational aspects leading to organisational
effectiveness must be taken out of the Board’s responsibility, and the
Board should concentrate on strategic elements of the process. The role
of the Board, with regard to organisational effectiveness, will be to ensure
that the latest techniques are in place. Some of the immediate change to
allow industry to invest and reap rewards sooner as the capital employedto-labour cost ratio escalates is the new innovative management style, as
summarised in Table 4.6: Management.
Table 4.6: Management
Conventional ideas of the management process involve planning, leading,
organising and controlling as shown in the following table. To this we can
add the seven quality habits from “Quality Habits of Best Business
Practice”10:
Plan

Strategic thinking – at all levels, Key Performance Measures
linked to the Strategic Plan
Lead
Leadership based on facts, discipline with empathy, direction
with numeracy, creativity with motivation, teamwork with good
communication
Organise Synergy of accountability with cross-functional teamwork and
flexibility
Control
Defects and error rates and rework reduced to that of
7S System companies based on prevention
Measure Facts accuracy, statistical thinking, forecasting, pro-activity
Habits
Teamwork, process orientation, factual evidence, creativity,
innovation, pro-activity, continuous learning
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4.15 Strategies for Success
There are a number of strategies that can assist in meeting the
challenges posed by radical technological advances and potential
opportunities. Some of these strategies are given in Table 4.7: Strategies
for success (creating the future).
Table 4.7: Strategies for success (creating the future)
1.

2.
3.
4.
5.
6.
7.
8.
9.
10.

Constantly monitor the market, competitors and technological
advances for perceptions, trends, ideas and chaotic inputs –
collect and analyse data in real-time
Improve process and system control to become a 7S System
company
Maximise use of technology, knowledge and computers
Reward people in value-added, not hierarchal positions
Use knowledge-based interactive marketing
Take advantage of new technology before competitors
Become super professional by continuous learning
Be agile and service flexible, drive the market and move at warp
speed
Develop a capability for supporting change
Encourage creativity and innovation, and create value
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4.16 Creating the Future
If we align our business Strengths and create Opportunities, we are ready
to bounce into the unknown and create the future. In addition, if we align
our Weaknesses with Threats, we have a number of strategic options
open to us and these need further evaluation this can in turn lead to
further opportunities. Fundamentally we need to think outside the square.
Figure 4.6: Thinking outside the square

You must assume a leadership role!
Service and product leadership
Sources of customer value:


Innovative product features



Product/brand image



Level of product finish



Attention to product detail



Proactive improvements focus on:



New market features (ahead of the market)



Early incorporation of new product technologies



Strong marketing with emphasis on branding and positioning
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Process for capturing new product ideas (creativity)



Processes for product commercialisation



Quality, features, financial benefits – a strategy to suit the time

Figure 4.7: The brittleness of strategy

A SAW may not be sustainable for long in a global economy. Therefore,
the business must continuously revisit the Seven Strategy Maps and plot
the competition on them as well.
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Chapter 5
Creativity in Controlling Quality, Innovation and
Process Improvement
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5.1 Velocity Extension of Lean
My first involvement with quality dates back to 1957 when I began working
in industry. It was not until 1979 that I discovered Dr. Shewhart and Dr.
Deming while I was researching quality systems for the FFG frigates to be
built for the Australian Navy at Todd Shipyards in the USA.
At that time, there were no quality standards or endorsed quality systems
in Australia. It was not until approximately five years later that Australia
had AS 1821. In 1979, I adopted the Canadian Nuclear Standards CSA
Z29911,2,3,4 as the model for the quality system to be installed at
Wormald, my employer. In 1985, I studied in Japan for the first time and
later in 1990. I read “The Machine That Changed the World”39 and later
prepared a course on lean manufacturing for the University of New South
Wales. It was at the same time that I found out what Jones, Roos and
Womack meant by lean.
During the International Motor Vehicle Program (IVMP), investigators
noted how “lean” in inventory and space all the Japanese automotive
manufacturers were.
Whilst they did not comment on process
synchronisation, it was clear that this system would not work if the
processes were not precise and synchronised. The course I designed
was therefore called “Lean Synchronous Manufacturing”.
In 1991, I visited Honda Sayama plant and the real meaning of lean was
evident. Processes and systems were synchronised and operating at a
very high level of precision. Pressed steel parts were passing to a body
robot without an inventory buffer between the press shop and the welding
robot.
This led me to truly understand the meaning of process control at what
must be near zero defects with a variation which is miniscule.
The lean principles of maximising value-added at Six Sigma control can
be extended to the whole of the supply chain for maximum cycle-time
reduction and maximum velocity. James Womack, co-author with Daniel
Jones and Daniel Roos of “The Machine That Changed The World”39,
based on the Massachusetts Institute of Technology five-year study of the
future of the automobile, had this to say about the rival to the Toyota
Production System43, the Honda BP47:
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“For those who think of Toyota as the leader in lean thinking, here’s a
colourful explanation of how Honda’s “racing spirit” is creating a truly lean
enterprise, in North America.
Nelson, Mayo and Moody, (in their book “Powered by Honda”47), provide
a step by step plan for building a smoothly flowing value stream from raw
materials into the arms of the customer.”
Honda, very early before they started to build cars, approached the
Ministry of International Trade and Industry (MITI), for the same level of
support that Toyota received, but were rejected. Honda, unlike Toyota,
went it alone and tackled the USA market with a significant amount of
success. Teruyuki Maruo, the father of Honda BP (Best Position, Best
Productivity, Best Product, Best Price, Best Partners), learned much from
Soichiro Honda.
Honda’s focus is the motor. They make anything with a motor. Honda
motors are without peer in quality and reliability and performance for
commercially available cars and motorcycles. Their performance in the
Indianapolis 500, is peerless, (no engine racing failures for five
consecutive years with 33 cars per race for the whole of each season). In
addition, there was the incredible performance of Ayrton Senna who with
Honda engines was in a class of his own in Formula 1. 97% of the time
Senna had pole position when driving cars with Honda engines. Senna
died in freak suspension failure in 1994.
There has long been a strong recognition of the superiority of Honda
engines, particularly those built at the Japanese Wako plant. This led to
Ferrari collaborating with Honda engineers towards the end of 1993 and a
big fuss in the Italian press when they learnt of the Japanese involvement
with Ferrari. This considerably embarrassed Ferrari, as reported by
Adriano Cimarosti in “The Complete History of Grand Prix Racing”21.
Lean manufacturing aimed at cycle-time reduction and high-velocity at Six
Sigma quality, like TQC and TQM, is an all-embracing management and
employee involvement philosophy aimed at continuous improvement and
innovation in process, product, quality and worker harmony. It is marketdriven externally and internally driven by the employees with leadership
by the CEO. It encourages all of the people in an organisation to
participate in the running of the company and to share in the rewards of
watching the company grow as a result of doing all jobs better to satisfy
customer needs. It enables employees to achieve their targets as the
company achieves its own goals.
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There are numerous books already written on TQM; books such as “Total
Quality Control”28 by Feigenbaum. Feigenbaum’s book along with Dr.
Deming’s 14 Points as related to quality in Liker’s “The Toyota Way: 14
Management Principles from the World’s Greatest Manufacturer”43, all
follow on from the work by Dr. Deming and Dr. Shewhart.
The velocity extension of lean thinking is the application of digital
knowledge and data to compress the value chain for development,
innovation for products, service and delivery. This applies to the whole of
the supplier network and for design, manufacturing, sales and distribution.
This is described in detail for the Auto Industry in a “The Second
Century”35 by Holweg and Pil and “Time for a Model Change”45 by Maxton
and Wormald, both published in 2004. Stalk and Hout, in “Competing
Against Time”66, discussed in detail how time-based competition is
reshaping global markets.
In “Velocity”, I am attempting to describe how the necessary innovations
and compressions of the supply chains can be brought about by
continuous innovation, Kaizen and lean thinking using rules in Table 2.1:
26 Rules for Lean Systems and the ideas in Table 4.1: 22 Creative Ideas
for Innovation. I have applied these to both small and large companies
and in particular in the Creative Innovative Company Program (CICP)13
for seven small companies in Tasmania (see www.blakemore.com.au).
Focussing on velocity and lean thinking involves people, processes,
product, performance, planning and precision. It involves training, trust,
truth and a total commitment by everyone. It recognises the customer is
the next step in the process and it places renewed importance on
communication, CEO, leadership, cooperation and constancy of purpose
for the organisation.
It is about reducing waste and improving the competitiveness of the
company. It is a recipe for success. It is about increasing the valueadded component of all processes and waste reduction in all forms of
waste, what the Japanese call ‘muda, mura, muri’ (waste, unevenness,
excess). It is about making Six Sigma quality a habit.
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These seven habits from “Quality Habits of Best Business Practice”10 are:
1.

Teamwork with a customer focus

2.

Take meaningful measurements

3.

Process control aimed at prevention

4.

Training and education must be continuous

5.

Employ the correct strategy and tactics

6.

Kaizen and innovation of process and product

7.

All above six habits should be performed in synchrony.
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5.2 The Focus of Velocity and Lean Thinking
There are five basic ideas to adhere to. These are people and collective
wisdom, continuous training and education and learning, realising the
intent of the process by continuous improvement, the correct use of digital
data and statistics, and innovation. In a more specialised way the
following should be considered.
Customer
Lean thinking teaches that the customer comes first. The customer is the
next step in the process and his needs and wants must be understood
and if possible, exceeded. He is to large extent driving the business. The
Dell system of assemble-to-order also involves payment on the placement
of order. This improves the cashflow position for the supplier and if the
quality is OK the customer is happy with the quality and delivery time,
then the process is sustainable. It relies heavily on Six Sigma quality.
You are a customer of your supplier.
Quality
The aim of the business should be to produce products at a quality level
suitable to the market. It is recognised now that improving quality
increases productivity, and the quality must be built in to the process to
produce the superior product. The days of the policeman-type inspector
must disappear. The operator involved in the process must be made
responsible for the quality of his product. As an ancient craftsman
jeweller is responsible for the quality and performance of his product, or
the artist responsible for the quality of his painting.
The Chief Executive Officer (CEO)
He must be committed, must commit the Management Team and must
openly practice the lean thinking philosophy and focus on the velocity of
the cashflow and process improvement and innovation. It is the President
of Japanese companies that receives the most prestigious quality prize;
the Deming Award. It is the President who must totally understand and
accept total responsibility for the system.
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The Management Team
The management group must assume responsibility for velocity, lean and
TQM as led by the CEO and as recognised by Dr. Deming and others,
since 85% of the problems in a company are related to the system. The
system is the responsibility of Senior Management.
Under some circumstances these problems and the associated causes
will show up as common causes of failure or system and process
variation. The other 15% can be readily isolated as special causes and
these are often related to such things as the machine or the person. The
essential element of these ideas is that since 85% of the problems are
caused by the system then if any real progress is going to be made, all
special causes should be removed. Then the focus is on common cases
and inspiration and innovation takes over.
Only management has the authority to eliminate the system’s problems.
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5.3 Processes
Dr. Deming utilised the Shewhart-Deming Wheel, as shown in Figure 5.1:
The Shewhart-Deming Wheel, Plan Do Check. The major steps for it to
be successful are:
1.

Recognise the need for change

2.

Actually decide to change

3.

Make the change

4.

Sustain the change

Figure 5.1: The Shewhart-Deming Wheel

The concept is to continue to improve processes and systems by
continuously rotating the wheel. The result is slow continuous, rhythmic
change not sudden step function change. This sudden disruptive
innovation follows when the 22 Creative Ideas for Innovation are applied
to the analysis and the special causes of variation have been eliminated.
What invariably happens is – after a period of slow rhythmic change – a
sudden inspiration will lead to a massive innovation. The 22 Creative
Ideas for Innovation will assist this process.
There are numerous sporting analogies here. The high jump is an
excellent example. Firstly the method was the scissors technique, then
the western roll, then the straddle and then the fosbury flop. It took
approximately 50 years of continuous improvement to reach the fosbury
flop.
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Figure 5.2: Continuous improvement with variation reduction
followed by innovation

Kaizen generally can be represented by variation reduction and the
function change is the result of the application of a new concept, resulting
from innovation. This essentially says Standardise Do Check Act (SDCA)
and Improve. It is the Japanese process by Kaizen.
By continuing to rotate the Shewhart-Deming wheel, as illustrated in the
Figure 5.1: The Shewhart-Deming Wheel, we continually improve the
process by applying SQC techniques and team process improvement
tools initially the seven tools of TQC and later the seven new tools as
described in “Management for Quality Improvement” by Shigeru Mizuno.
The objective is to do better today than we did yesterday, to continually
improve and reduce waste, unevenness, excess (muda, mura, muri) by
employing the tools of TQM. The continual application of this process,
Kaizen, leads to productivity gains above.
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5.4 People and Supervision
Lean aimed at increasing velocity recognises that people are an asset not
a cost. The emphasis is placed on improving skills, techniques, product
and process knowledge and market-knowledge by employing SQC where
possible.
There is also an emphasis on driving out fear and injecting truth and an
element of idealism into the organisation. Supervision of staff must be
targeted towards quality, not quantity, improvements in output will follow.
The basic object is to aim for the understanding that we are the company
and the enemies are waste, excess and variation (that is, defects). This
essentially means that most of the barriers in communication normally
existing in an organisation are broken down to improve communication.
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5.5 Quality, Market, Process, Supplier, Customers
(Internal or External)
The total process in TQC is one that involves supplier, producer and
customer. It is essential to understand in this process exactly what is
meant by quality. The quality is defined as uniformity, dependability and
reliability at lowest cost suitable to the market. The emphasis on
uniformity and dependability leads to the application of statistics during
manufacture.
What do we mean by the market? TQM recognises that the consumer is
the most important part of the production line. Without a customer, there
is no business. The customer is the next step in the total production line.
There is a renewed emphasis in TQM on cooperating with both internal
and external customers to find out exactly what is important to them.
What do we mean by the process? The process is a series of actions or
tasks done to satisfy a customer’s need. Customers can be external or
internal. What do we mean by supplier? Suppliers provide goods or
services to a process either internal or external.
What is the Process intent? The intent of a process is to produce goods
or services fit for a particular purpose. Hence, process intent is to make
the right product, at the right price, at the right quality level, with the
correct amount of variability, uniformity and dependability as demanded
by the marketplace. This automatically leads to a concept of continuous
improvement in the process rather than the old idea of rejecting defects
after manufacture and reworking faulty product.
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5.6 Quality
The key elements in this are producing goods and services at a
predictable degree of uniformity at the correct cost suitable to market
needs. We can restate the principles of quality as follows:


Fitness for purpose – satisfying customer needs



Building quality in, that is process intent



No waste



Employee involvement



Reduce variation



Training

The quality functions necessary to achieve this are quality improvement,
quality planning, quality assurance and quality control as defined by Dr.
Juran in “Juran’s Quality Control Handbook”40.
Waste does not simply mean waste in materials. It means waste in
manpower, methods, time, facilities, tools, administration, technique, oversupply, under-supply, inventory space, information, strain, training, etc. It
has been estimated that up to 40% of the cost of manufacture is waste.
Unevenness means variation. An object of TQM using statistical
techniques is to reduce variation. Variation in excess can be regarded as
waste.
Cost of quality
The cost of quality is now looked upon as consisting of three major
elements:


Failure costs, both internal and external



Inspection and checking costs



Prevention costs

This is best illustrated in Figure 5.3: Early stage lean quality cost. This
diagram is a reproduction of the one from “The Quality Solution” and was
first published by PA Management Consultants.
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Figure 5.3: Early stage lean quality cost
$

25-40%*
Prevention

15% margin
10-25%

Inspection

Checking
Failure

Before lean

After lean
Time

*25% to 40% is percentage of cost of manufacture or production.
Under a lean velocity manufacturing regime, we see an increase in the
cost of prevention, but large reductions in the cost of inspection, checking
and internal and external failure. To be totally successful, the valueadded steps should increase as a percentage of the total time available.
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5.7 Relationship between Quality and Productivity
Traditionally, it was believed that there had been a trade-off between
quality and cost. The Japanese experience has shown that productivity
can, increase as the quality improves. Some of the major reasons for this
are, the defects and scrap are reduced, errors and rework are reduced,
lower inspection costs, more meaningful specifications, improved design
and improved training of people. As Mr. Karatsu for Matsushita (National
Panasonic Technics) has said, ‘As the quality improves, the cost
decreases’.
The traditional view was very dominant when I was employed in the
Nuclear Power Industry.
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5.8 Cross-Functional Organisation
The lean organisation aimed at profitability improvement and culture
change is given in Figure 5.3: Early stage lean quality cost. Generally it
consists of three tiers; the top tier being the steering committee, the
second tier being the working committees, and the third tier being the
Project Teams. For smaller companies, there will be two tiers.
The concept is to drive a change program from the top and bottom. The
vision and strategy is set at the top and led from the top. The frontline
operators dealing in the first instance with customers in the Service
Industry, sales staff dealing with a customer, or in the case of an operator
dealing with a machine.
It is my belief that this has succeeded in all cases if the CEO has led the
change through process improvement teams with a fixed and well-defined
objective. As the concerns of the people at the process interface are
addressed in terms of support for the tools for the job, the appropriate
training and education, and the correct and supportive supervision and
leadership, improvement follows.
A necessary part of this also is the collection of the appropriate data and
the knowhow to interpret it. The people at the source of the process can
then take control and innovate through process improvement. The
change process can be driven through pilot projects that are strategically
important and important also to the people at the interface of the
processes and the customer.
Successful lean velocity programmes do not place a rigidity of definition
on these tiers of the organisation. The essential thing is to have
maximum flexibility and an appropriate membership of the particular
teams. This is best illustrated in Figure 5.3: Early stage lean quality cost.
This organisation cross-links and short-circuits the existing hierarchal
structure. In small companies two tiers are sufficient.
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Project Teams
Examples of a code of conduct for successful Project Team meetings:
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.

Set agenda
Meet regularly
Attend all meetings
Be on time
Listen and respect others
Make everyone part of the
team
Criticise ideas not people
Help other members to
participate
Be open
Encourage all
Recognise that this is a team
effort
Be friendly and enthusiastic

13. Keep an open mind
14. Be positive
15. Listen carefully to the ideas
and contribution of others
16. Pay attention
17. Avoid disruptive behaviour
18. Carry out assignments on
schedule
19. Celebrate achievements
20. Give praise freely
21. Avoid conflict
22. Ask questions
23. Use empathy and
encouragement

The objectives of Project Teams
The main objectives are to supply a framework for discussion, to solve
problems, to improve the work environment, the process, the product and
the people, and to supply the correct environment for teamwork (that is, to
supply teamwork synergy). Specifically, Project Teams should be
designed to reduce errors, enhance quality, work together, promote job
involvement and improve problem-solving and motivation.
At Pirelli, the change was initially slow but as the processes improved and
the concerns of the operators were addressed the culture began to
change. I sat with operators initially at 4am to get them to go to a quality
meeting at 6am, which they initially had to attend after working 12 hours.
The staff turnover at the start was almost 100%. In other words, in any
12-month period, each operator would be replaced. In three years, this
had been improved to slightly below the national average of 22%. The
productivity of Pirelli doubled with no capital expenditure.
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5.9 Training and Education
Training is basic to continuous business growth and development. It is
one of the cornerstones of the quality model. It is basic for all people: the
leaders, facilitators, team members and management. The men and
women who lead the Project Teams are the key links in successful quality
activities. Training can take the form of product, process, administration,
organisation, psychological, it does not really matter, if it’s needed it
should be done- but the training must fit the organisation and be
appropriate to the job. It must match the needs of the organisation.
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5.10 A System is more than a Set of Management
Financial Accounts
The fact that the true health of a manufacturing organisation cannot be
measured from the balance sheet and the profit and loss account; that is,
financial statements alone, was brought home to me very strongly
recently when I became involved with the ‘Cash Box’ Company purchase
of a small manufacturing unit. This company will have to remain
anonymous, but in general terms, the company appeared to be profitable
on the basis of very recent history; that is, there was a gross profit, there
was a reasonable return on funds invested, reasonable remuneration was
being taken from the company to shareholders, and yet within a period of
less than one year after purchase, this particular company was suddenly
in a massive loss situation.
The easy explanation is that the new management were not as good as
the old management in running the existing factory. However, on closer
examination the situation was much more complicated. Some of the
characteristics of the manufacturing plant were as follows:


There was limited space for every machine



The layout was poor



Machines were antiquated and labour intensive



Materials handling was poor



There was no use of robots for simple operations



Housekeeping was poor



Dirt contamination of the finished product was high



The manufacturing area was characterised by poor ventilation



Machinery was all poorly maintained and damaged



The tools were in poor condition, and poorly maintained



Facilities for the operators were poor



All materials handling equipment were in poor condition



The level of expertise of all staff was low



The floor was slippery and dangerous



The production planning was characterised by short-runs, but the
plant had poor versatility
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All of the above were readily observable from a quick walk through the
plant, plus a few pointed questions to the operators. At one instance
through the plant, for example, on an activity sample of the 30 machines,
ten were not producing. Upon closer examination it was found that there
was no manufacturing system other than the primitive attempt aimed at
production control existing in the plant at all.
Further examination made it clear that while the earlier management and
owner of this plant had been quite capable of controlling in a reasonable
and profitable fashion the production control system by seat-of-the-pants
techniques, the new management – who lacked technical knowledge of
keeping primitive machinery and equipment running with no system –
could not.
In addition to this, over the last year, there had been no price increase
passed on to the customer as the previous owner had concentrated on
trying to sell the plant rather than look after it, and the marketplace’s
perception of quality had changed quite dramatically.
The result was the company had suddenly become very unprofitable
because of a lack of a system, lack of recognition of the quality needs and
principles and a lack of understanding of market forces.
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5.11 Business Systems
Performance measurements by the company were characterised at the
time of purchase by the following:


Financially-based systems



Complete absence of all manufacturing indices



Machine utilisation unknown



No setup sheets for die changes machinery or equipment



No method sheets (total production was recorded)



No quality records at all



Standard cycle-times used to calculate costs



No setup sheets (cycle-times were in fact different)



No quality systems at all in place



No record of internal rejects



Rejects often passed on to customer



No procedures were documented



No quality plan



No quality control



No inspection



No process intent



No data collection in manufacturing



No process improvement plans



No Statistical Quality Control (SQC)
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5.12 Productivity and Quality
In the example mentioned above, it is clear that it is necessary to know
where the profitable areas of business are and where the unprofitable
areas are, so that the correct strategy and tactics can be devised. The
solution to a problem of this type goes back to the five basic fundamentals
of good management of lean systems based on continuous process
improvement and innovation. These are:
1.

People

2.

Training

3.

Process intent

4.

Digital data collected and used in real-time

5.

Continuous innovation

An audit collecting the appropriate data should be done so that we know
exactly where the company is. A strategy is then determined and goals
set. Key people have to be trained and must continuously upgrade their
skills and continue to learn. Process intent must be practised. We must
not lose sight of innovation and quality of process and product. Japanese
companies continue to focus on the original work of Dr. Deming. This is
always evident in Japan as shown in Figure 5.4: The Deming Plaque
outside XEROX (1980) where the Deming Award is proudly displayed in
Deming Square in the grounds of the company that received the awards.
While this photograph is a little old, recent visits to Japan has revealed
that Dr. Deming is still regarded as the guiding light.
Figure 5.4: The Deming Plaque outside XEROX (1980)
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Chapter 6
People and Culture
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6.1 Management and Culture Change
Successful implementation of the lean high-velocity concept, like TQM
and TQC, requires a significant change in attitudes and behaviour when
implementing this system into any western organisation. Berry and
Houston in “Psychology at Work”7 summarise and synthesise the current
state of knowledge on culture and its meaning from a number of sources
as follows:
“The most recent development in organisational theory views the
organisation as a culture. According to culture theory, the organisation is
composed of a unique system of shared knowledge and values that has
evolved over time. It has heroes who display the organisation’s values in
their behaviour. Like cultures, organisations use various kinds of
language and symbols to express their values and beliefs. For example,
the climate or additional warmth of an organisation can be detected in the
symbols of authority, empathy, or rewards that are displayed in its
reception room. Employees use information about the organisation and
its values to determine what is important and to define appropriate and
inappropriate behaviour.”
The above is a reasonable summary, but an organisation is more than
just a culture. Based upon my own experience in over 400 companies, in
eight countries and a wide variety of industries, I believe that in the
majority of cases companies will need to change their culture to
successfully introduce a lean system to achieve a compression of time in
systems and innovation. Culture change – in my experience – if led from
the top, can be successful for possibly 90% of the people in the
organisation when people:


Follow the CEO’s lead



Understand the reasons for the change



Understand how the change will work, what their role will be and the
anticipated consequences



Influence planning, implementation and control of the change



Trust the initiator is acting in their best interests



See the benefits are worth the cost paid



See change as gradual with team members becoming leaders



Use good communication skills



Are encouraged to participate in the change process



Use pilot studies to demonstrate the benefits
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Steps in a successful change process
1.

Gather information (Carlos Ghosn spoke to the staff in great detail
before the change process began at Nissan25)

2.

Interpret the results from listening to the staff

3.

Plan ahead carefully and involve as many people as feasible

4.

Prepare the people in terms of education, training, customer focus,
participation and support

5.

Establish objectives and set principles

6.

Develop strategies to implement staged change

7.

Demonstrate the new approach through pilot studies with teams in
key areas of the business that impact positively on the bottom-line

8.

Manage the process and implement key teams aimed at process
improvement and Kaizen and innovation

9.

Celebrate and reward achievement

Michael Yoshino of Harvard had a similar approach in “Leading
Change”69. The change process should start at the top and spread via
Project Team process and system improvement teams aimed strategically
at making the enterprise more competitive by strengthening its
competitive advantage or SAW. It should then spread to suppliers and
the customers so that the whole system flows both in information and
product – see Figure 6.1: Virtual digital and tangible product and service
links between suppliers, enterprise and customers… one link in the chain.
Figure 6.1: Virtual digital and tangible product and service links
between suppliers, enterprise and customers… one link in the chain

Supplier

Enterprise

Customers

Michael Yoshino in “Leading Change” and referring to the work of Carlos
Ghosn at the Nissan Motor Company expanded on this in terms of the
way Ghosn tackled the massive changes needed at Nissan in 1999. This
raises many issues related to the social psychology of work.
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One of the first researchers in this general field was “Speedy” Taylor
(Frederick Winslow Taylor). Taylor postulated three basic principles in his
classic “Principles of Scientific Management”67:


Select the best person for the job



Instruct them in the most efficient methods and movements to
employ in their work



Give incentives in the form of higher wages to the best workers

These principles led to what has commonly been called Time and Motion
Study. Unfortunately, this led to people being treated as machines. It
was not until Elton Mayo discovered what became known as The
Hawthorne Effect46 and people began responding to positive suggestions
that much of this was understood. This is discussed in detail under the
Hawthorne studies in “Psychology at Work” 7 by Berry and Houston.
Prior to Taylor’s work, it was Wilhelm Wundt at the University of Leipzig
who initiated studies dedicated to the scientific study of human
behaviour68. Later, Henri Fayol proposed the popular definition of
management as planning, organising, coordinating, commanding and
controlling, in his classic “General and Industrial Management”27.
Management practice has passed through a number of significant
milestones with seminal works by Taylor67, on scientific management;
Mayo, on industrial human relations and motivation and McGregor’s
famous dichotomy between Theory X (hard) and Theory Y (soft)48.
Taking these milestones into account, it is possible to begin rationalising
and analysing a fundamental difference in management philosophy.
Some of this has already been described in “The Social Psychology of
Industry” by Brown18. Further progression is seen in the work of Akerlof
and Shiller in “Animal Spirits”1 and Goleman in “Emotional Intelligence”33.
It is now clear that the dominant factor determining the quality of the work
done by anyone is their emotional connection with the job and their
associated workmates. To succeed in a global economy, people must be
given the correct tools, equipment and training so that the company and
the environment are sustainable.
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It is the synthesis of these ideas and the concept that the future is about
compressed value chains globally and internally that has prompted this
book. In all cases in this book, the methods discussed have been
applied, and results have been truly spectacular and much appreciated by
the owners and employees. Brown put it very clearly:
“….no society can long exist which does
not give its members a sense of sharing in its life.”18
People are the most important part of any process. People drive the
process, the process should not drive the people. The business only
exists because of people. People should be viewed as a valuable
investment to be treated with care and consideration and understanding.
This applies to all employees, shareholders, management, customers,
suppliers and sub-contractors.
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6.2 The Market and the Customer
Classical statements about successful businesses are:


Without a customer we do not have a business



You never win an argument with a customer

I would like to illustrate these with three incidents that summarise how to
develop excellent customer relations.
Two shirts
Before I left school and in the Christmas holidays as a young boy, I
worked in my father’s retail shop. I remember a particularly busy
Saturday morning with customers, three and four deep at the counter,
when I was confronted with a man I had sold two work shirts to two weeks
previously. He opened the brown paper packet he was carrying saying,
‘The shirts you sold me don’t fit! I want my money back!’ I looked at the
shirts and immediately noticed the dirty collars. A further glance at the
cuffs showed they were also dirty. My father immediately appeared and
told the man, ‘Here you are sir, four pounds, thank you for your business.’
The customer was a little stunned by the immediate response and
seemingly embarrassed quickly took his money and left. We were left
with two dirty shirts. It is my firm resolve to this day that all the other
customers who witnessed the event strengthened their relationship with
dad’s shop. There is nothing better than happy regular customers.
Le Specs
My last pair of Le Specs sunglasses were broken by a client when I left
them on the passenger seat of my car and he threw himself on top of
them. It was 40 degrees outside. He was laden with samples,
exhausted, and did not notice my glasses. Both hinges snapped. Upon
closer examination it was clear that after about four years of use in sea
spray, rain and harsh Australian climate, ‘stress corrosion’ had weakened
the hinges. I remembered my five-year guarantee but had lost it.
Nevertheless, I wrote to Prestige Sunglasses in Cheltenham, Victoria and
received the following reply:
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Dear Customer,
We refer to the pair of sunglasses that you sent to us for repair and would
advise that these are unable to be repaired to an acceptable level and we
have therefore had to replace them.
We are unfortunately out of stock in this style and have taken the liberty of
substituting another style in order to avoid any delays that may be caused
to you. We realise that you have taken a great deal of care in choosing
the original model and we have given a great deal of consideration to the
model we have chosen to replace the original pair.
We have replaced them with similar style in both shape and colour.
We apologise for any inconvenience or irritation the matter may have
caused you.
Yours Faithfully,
I do not have to tell you that my first choice in sunglasses is Le Specs.
Honda Legend
After eight years of outstanding and faultless performance of my Honda
Legend at 120,000km, I was approached by Honda to replace the ECU. I
simply asked why, since it appeared OK. Of course, I asked how much,
remembering that on a previous car – a Rover 3.5 V8 – the ECU failed
and almost killed me, and cost over $2,000 to replace in 1989. Honda
informed me that there was no charge. It was replaced. I have since
bought 12 Honda motor vehicles.
So what do these three stories have in common? Special consideration
of the customer by the company breeds loyalty and close and satisfying
relationships between supplier and customers.
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6.3 The People Elements in Good Business
These elements are:


Leadership



Cooperation



Communication; active and empathetic



Commitment



Constancy of purpose



Truth



Trust

Achieved by:


Teamwork



Process and system improvement



The Scientific Method



Continual improvement (Kaizen)



Continuous innovation of process and product



CEO leadership
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6.4 Chief Executive Officer (CEO) Leadership
For change to be successful it must be led by the CEO. The CEO must
demonstrate his belief and commitment. He does not need to know the
details but must understand the principles and receive accurate reliable
data on which to base his decisions. The aspects of leadership that
should be practised are detailed in “Quality Habits of Best Business
Practice”10.
To help in the change concept, it is useful to display in prominent places
graphical and diagrammatical sketches of performances at key positions
in the office and plant. We can call these magic lanterns. For example
during the CEO’s Management By Walking Around (MBWA) it is helpful
for him to see a visual display of a machine’s performance, sales
performance against goals or budgets. The Japanese do this well and
supplement it by using the Ohno Circle during inspection of the plant by
the CEO. The Ohno Circle is simply the CEO standing in the middle of
the factory and visually examining the plant and rotating his body through
360 degrees.
Immediately, this gives the CEO an opportunity to converse on topics of
interest and knowledge to the operator, worker, sales person and office
staff, for example. He can immediately see where the problems are, if
any. He can see what products are being manufactured at that time. He
is visible to all the operators.
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6.5 Management and Statistical Aids Toward
Economic Production
In 1975, Dr. Deming published a paper called “On Some Statistical Aids
Toward Economic Production”. The Japanese have created an annual
Deming Prize in his honour, as shown in Figure 5.4: The Deming Plaque
outside XEROX (1980). His paper covers management responsibility for:


Design



Specification of service



Measurement of service or product



Action on cause indicated

This paper shows by principle and by example how management may
observe week-by-week the effects of guided effort towards improvement.
A second principle is that it is wrong to blame an operator for a defective
item if the process is under SPC. The fault in this case is due to the
system not the worker. His third principle was that it is better to shift to a
totally different job a worker who has developed statistical control of bad
habits in his present job.
Dr. Deming, in this paper, divided the causes of problems into special
causes and common causes where:


Special causes (employee-related)



Common causes (related to the system)

This applies to all functional groups of an organisation:


Marketing (including Sales and Service)



Manufacturing (including Production)



Finance (including Purchasing, Supply, Accounting)



Human Resources (including Administration, Personnel)



Quality, Innovation and Design (including Research and
Development and Engineering)
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6.6 Dr. Deming’s 14 Obligations of Management
The following list comprises what Dr. Deming feels are the most important
changes an organisation must make in order to produce successfully. As
listed here, the points are from the listing that originally appeared in his
book “Quality, Productivity and Competitive Position”. Each point is
accompanied by a question that you can use to help in the evaluation of
your organisation’s management system.
My comments on each of Dr. Deming’s points follow. Liker, in “The
Toyota Way: 14 Management Principles from the World’s Greatest
Manufacturer”43, reproduced these as the 14 Management Principles43.
My commentary is based on my consulting experience and is influenced
heavily by the work of Athos and Pascale in “The Art of Japanese
Management”4.
1.

Create constancy of purpose for improvement of product and service

One of my sons, whilst a cadet at Duntroon, was taught that the first
principle of battle is the ‘Selection and maintenance of the objective’. The
objective is long-term. A business cannot survive, let alone progress, if it
does not know its purpose or direction and have both a short-term and a
long-term plan. Michael Porter in “The Competitive Advantage of
Nations”55 also emphasises this. Constancy of purpose is fundamental to
any business. No one could challenge the validity of Dr. Deming’s first
point – it means mission, star elements and SAW.
2.

Adopt the new philosophy

Here, Dr. Deming is saying that we can no longer live with the commonlyaccepted levels of mistakes, defects, wrong materials, waste, lack of
training or short-term solutions, for examples. The new philosophy must
be embarked upon by all, and led by the CEO. Once again, a principle
practised by the Japanese with great success. It is the President of the
Japanese Company that must explain why his company should receive
the Deming Award.
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3.

Cease dependence on mass inspection; require instead statistical
evidence that quality is built in to the process



Eliminate dependence on mass inspection for quality control: instead,
aim for process intent through statistical techniques. If process and
raw materials are correct, and variation minimal, the product is right
and the need for rigorous inspection of finished product diminishes.



Statistical evidence of quality and the type of corrective action
needed for all tasks that are performed in the organisation as well as
on those performed on the product are needed. A feedback program
for customers regarding their satisfaction with the goods and services
must be in place. These customers can be internal as well as
external.



Ensure that everyone throughout the organisation understands the
routine 100% inspection is the same thing as planning for defects.



Purchasing Managers have a new job and must learn it.



Statistical evidence of the quality of incoming materials must be
obtained. Inspection is not the answer – it is too late and unreliable.
Inspection does not produce quality. Massive continuous inspection
is not to be proud of. Instead, insist on statistical evidence that your
supplier has its process under control.

4.

End the practice of awarding business on the basis of price; instead,
work with a single supplier to minimise total cost



The price of goods or services has no meaning without adequate
measures of quality. Without such a strand, business always drifts to
the lowest bidder. Low-quality and high-cost are the inevitable result.



Ensure the Purchasing Managers are provided with the opportunity to
learn enough about SPC (SQC) to talk to a supplier in statistical
terms and that Purchasing Officers understand that price without
considering quality is meaningless.



Eliminate suppliers that cannot qualify with statistical evidence of
quality.



It is important to realise that meeting specifications is not nearly
sufficient. The supplier must learn how his material performs in the
purchaser’s hands. He must be innovative and develop the
economies in his production process which make him into the valued
and long-term single source supplier. Thus, develop a long-term
relationship between purchaser and supplier. The benefits always
exceed expectations.
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5.

Constantly and forever improve the system of production or service –
Kaizen



Use statistical techniques to identify the two causes of problems and
waste: common (85%) and special (15%). Common causes are
systems and are the responsibility of managers.



Management must remember that study of the defects and faults
produced by a process that is in statistical control will not be
effective. Neither will it be effective to study the good product that is
turned out. A process that is in a state of statistical control can only
be improved by study of the process.



Management must continually strive for new ways of reducing waste
and improving the quality of every activity. This means a constant
search for problems and opportunities to reduce waste. Waste is
interpreted in the broadest possible way.



It is management’s job to work continually on the system (design,
incoming materials, composition of materials, maintenance,
improvement of machines, training, supervision retraining,
transportation, engineering, methods, locations of activities,
instruments and measures, sales, methods of distribution,
accounting, payroll, customer service).



Management must actively participate with experts in different
subject matters such as chemists, engineers, consumer research
specialists, production specialists and statisticians.

6.

Institute modern methods of training on the job

This does not mean let the worker learn as he produces:


Major obstacles in training and supervision in the west are variable
standards. Standards are too often subjective. Management must
accept that lack of a clear standard of what is acceptable work and
what is not is an enormous impediment to effective work.



Provide training until the trainee’s work reaches a state of statistical
control, and focus training measures in such a way that assists the
trainee to achieve this status.



Statistical methods must be used to institute rudimentary statistical
training on a broad scale.



Management must recognise that poor training of hourly workers, or
none at all, or dependence on unintelligible printed instructions, is no
longer good enough.
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7.

Institute leadership at all levels

Management has a responsibility to lead and train leaders.
8.

Drive out fear



Reduce fear throughout the organisation by encouraging open, twoway, non-punitive communication.



Most people at work – especially people in management positions –
do not understand what their job is or what is right or wrong.
Moreover, it is not clear to them how to find out. Many are afraid to
ask questions or to take a position. The economic loss from fear to
ask questions or to report trouble is truly appalling.



Management must ensure that nobody is afraid to express ideas or
to:

9.

-

Ask questions

-

Ask for further instructions

-

Report equipment out of order

-

Report material that is unsuitable for the job

-

Complain of poor light or other work conditions that impair quality
and production

Breakdown barriers between departments



Management must break down the distinction between people in
research, design, sales, production and marketing. Everyone must
work as a team.



Everyone in engineering design, purchasing, material testing, and so
on, has a customer, namely the Manufacturing Manager who must try
to make the item that was designed with the material that has been
purchased.



Everyone must get acquainted with his customer, learn about his
problems, see what he can do to overcome them and understand his
specification.



Encourage design, research and sales people to learn more about
production as this will help reduce waste.



Eliminate numerical goals for the workforce
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10. Focus on the process


Management’s task is to provide the help necessary to achieve better
performances. Posters that explain what management is doing
month-by-month to improve the system – that make it possible to
improve quality and productivity – will boost morale.



Numerical goals set for people without providing them with a road
map to reach the goal have a negative effect. They generate
frustration and resentment. The message they tend to carry is that
management is dumping its responsibility onto the workforce. They
simply advertise management’s helplessness.



Eliminate the use of meaningless targets, slogans and exhortations.
Zero defects is an example.

11. Eliminate work standards and numerical quotas; focus on the
process
Dr. Deming means minimise not eliminate:


Quotas take account only of numbers, not quality. A work standard is
a fortress against improvement of quality and productivity.



Management that is interested in raising performance should take
immediate, strong interest in eliminating work standards, incentive
rates and the barriers that stand between the worker and his pride of
workmanship.



Piecework is even worse; it often encourages defective items and
scrap. Where the system docks the worker for producing a defective
item, the results are usually unfair. It is clear to the operator and to
the inspector. What constitutes a defective item? Would it have
been declared effective yesterday? Did the operator create the
defective item or did the system? There is no piecework in Japan.



Return to a pride in craftsmanship that relies on process control, no
rejects and no rework of final product.
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12. Remove barriers that stand between the worker and his right to pride
of workmanship


The worker in the west suffers handicaps that take a terrific toll on
quality, productivity and competitive position. They rob the worker of
his birth right; the right to be proud of his work, the right to do a good
job.



Only management can remove these barriers that exist in almost
every factory, plant, company, department store, Government office
or service organisation.



Can anyone be proud of their work when:
-

He is not sure what is acceptable workmanship

-

He does not know how to find out

-

He cannot understand the instructions for the job

-

The supervisor is unable or unwilling to help him

-

He does not understand the job

-

The foreman is pushed from above to meet a daily quota and
quality is ignored

-

He is encouraged to hide defective workmanship or off gauge
material

-

There are problems with inspection. For example: an inspector
not being sure what is right; instruments and gauges are out of
order.



Management must learn that workers are deeply aware of the need
for quality. They must understand why productivity increases as
quality goes up. No one wishes to do a bad job.



Management must understand how big a job it is to remove these
barriers. Even when a Management Team becomes fully aware of
the problem (for example, by listening to audiotapes of meetings with
workers), it will require three-to-five years. Some companies may
need ten years.



Management must realise what is needed to get the management –
not just the workers – involved. Employees will improve once
management takes on the task of restoring dignity to the worker.
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13. Institute a vigorous program of education and training


Education must be provided in simple but powerful statistical
techniques for all people in management, as well as engineers and
scientists, inspectors, quality control managers, management in the
service departments of the company such as accounting, payroll,
purchase, safety, legal, consumer service and consumer research.
Five days of competent instruction will provide the first base.



Institute a training program in statistical techniques. Bring statistical
techniques down to the level of the individual employee’s job and
help him to gather information in a systematic way about the nature
of his work.



Institute a vigorous training program for retraining people in new
skills. People must be secure about their future employment and
know that, as productivity increases and fewer people are needed for
a particular line of work, they will be retrained for work in new areas.

14. Create a structure in top management that will pursue relentlessly the
above points


Top management will require guidance from an experienced
consultant, part of whose duties will be to teach statistical methods.



It is only top management; however, who else can ensure that
managers understand their new job is embodied in the system?



Make the maximum use of the statistical knowledge and talent within
the company.
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6.7 Faults in the System, as identified by Dr. Deming
Partial List of Usual Faults of the System According to Dr. Deming
(common or environmental causes of variation).
The reader may make additions and subtractions to suit his own situation:
1.

Hasty design of component parts and assemblies. Inadequate test
of prototypes. Hasty production.

2.

Inadequate testing of incoming materials. Specifications that are
too stringent, too loose or meaningless. Waiving specifications.

3.

Failure to know the capabilities of processes that are in a state of
statistical control, and to use this information as a basis for
contracts both for quantity and quality.

4.

Failure to provide production workers with statistical signals that will
tell them how they are doing and when to make some change.

5.

Failure to use these charts as a measure of the faults of the system
and of the effect of action taken by management to reduce them.

6.

Failure to write job-descriptions that take account of the capability of
the process.

7.

Inadequate training of workers with the help of statistical controls.

8.

Settings of machines chronically inaccurate (fault of the crew
responsible for settings).

9.

Instruments and tests not reliable. Consequent demoralisation and
loss from false reports and false signals. Loss from needless
retesting.

10. Smoke, noise, unnecessary dirt, poor light, humidity, confusion.
11. Lack of correct preventative maintenance.
The production worker is helpless to reduce any of these causes of
trouble. Economic considerations must, of course, govern the decision of
management to reduce or eliminate a fault of the system. An easy way
out is to say that it would cost too much. Eliminate special causes first
and then reduce variation by addressing common causes.
Based upon numerous studies, it is important not to confuse operators
with too many statistics too early. The basis of improved statistical control
is a chart called a control chart. This is essentially a plot of a variable
such as a dimension versus time. On the chart plot the specification limits
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of the acceptable variation to the customer or the next stage of the
process.
The variation limits for the process can also be plotted and with training,
operators can calculate from results within the acceptable limits, when the
process will go outside the limits and take action before defects are
created. Calculate what is an acceptable variation limit for the customer’s
specification. Describing control limits as those that are determined by
the natural variation of the process is good enough at an early stage.
However, operators must know the difference between specification limits
and control limits (variation limits).
An immediate problem that I have experienced with the introduction of
lean high-velocity systems into manufacturing companies is the
inadequacy of current accounting methods. In addition, presently used
productivity measurements in terms of labour rate or inputs/outputs are
too simple and do not recognise the true value of quality, waste, time,
value-added and inventory. New productivity measurements and new
accounting systems are being developed as illustrated in Corbett’s
“Throughput Accounting”.
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6.8 Psychology and Management
Douglas McGregor in his text “The Human Side of Enterprise”48
expounded, on the thesis expressed here, much of which is highly
relevant to good business.
Basics


Industrial progress is associated with the ability to use knowledge
and human resources to predict and control



The management task is to organise human effort to achieve the
economic objectives of the enterprise



Management is not an art



Just as engineering control is the adjustment of a natural law, then
management is the science of adjustment of the natural laws of
human behaviour

Incentive plans (gain sharing)
Incentive plans based on quantity often do not allow for the fact that:


Most people want approval of their fellows



No assurances can persuade workers that incentives are inviolate



The ingenuity of the average worker can outwit the system



Faulty goods will be shipped to customers

We can improve if we recognise that improvement consists of selective
adaptation to human nature, rather than attempting to make human
nature conform to our wishes.
Authority
Unity of command:


Is essential on the battlefield



Even so, modern military teams must have a high-degree of
autonomy
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Classical organisation theory
It is now believed that classical organisation theory using authority is in
error because:


Authority is only one of several forms of control (for example,
persuasion, encouragement)



It does not account for lateral dependence and interdependence



Nobody can change natural laws



Its effectiveness depends on its ability to enforce, for example:



Court Martial (Army)



Excommunication (Church)



Gaol (State)

Interdependence


Is central to our complex society



In every respect, we depend upon each other to achieve our goals



Good teams of average people can defeat groups of stronger
individuals who do not act in unison or have common goals
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6.9 People and Work
1.

Effort in work is as natural as play or rest

2.

Man will exercise self-control if committed

3.

Commitment is a function of rewards associated with achievement

4.

People learn to accept and seek responsibility

5.

People have a natural capacity to be:
-

Creative

-

Imaginative

-

Ingenious

and this is widely distributed in the population. In the prevailing conditions
of modern life the intellectual potential of the average person is not fully
utilised.
Traditional views
Views held by many people, views that I believe are incorrect:
1.

People dislike work

2.

Because of Point 1 above, we must direct and threaten to achieve
objectives

3.

People prefer to be directed, avoid responsibility, have no ambition
and want security over all else

These traditional views are in conflict with my experience generally in the
programs of quality and high-velocity lean with which I have been
associated.
At Pirelli this may have been the case at the start, but three years later the
whole culture had changed and people individually enjoyed working at
Pirelli so much that while at the beginning of the program, people left
Pirelli in droves to go to the opposition, as the program progressed, this
was reversed.
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6.10 Motivation
An unsatisfied need is a strong motivator. Maslow’s ‘Hierarchy of Needs’
is still of value and is widely acclaimed as reasonable. McGregor’s work
in the “Human Side of Enterprise”48 fits in well with this list. Maslow’s
hierarchy is as follows:
1.

2.

Physiological needs
-

Food

-

Rest

-

Exercise

-

Shelter

Safety needs
-

3.

4.

5.

Protection from danger

Social needs
-

Love

-

Belonging

-

Friendship

Egoistic needs
-

Self-esteem

-

Reputation, respect of fellows

Self-fulfilment
-

Achieving one’s potential

Surveys of most societies place the family above all else as the most
important consideration in making decisions. Inside the family the
priorities are different; in an emergency, a husband will save his wife
before children, but the wife will save the children before the husband.
Again the Japanese perspective is different again.
Lean velocity in this context can be defined as the creation of an industrial
climate such that all members of the organisation can achieve their own
goals best by directing their efforts towards the success of the enterprise,
hence as the organisation succeeds, so do they.
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6.11 Integration (Individual Enterprise)
To achieve integration of individual goals and enterprise goals we need:


Clarification of broad requirements of job



Establishment of targets



A management process



An appraisal of performance

We have so far underestimated the true potential of human resources,
particularly the power and collective wisdom of a team.
Management in western society today is severely hampered because of
the inadequacy of conventional organisational theory, since such
conventional ideas are based on wrong assumptions.
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6.12 Standards and Quality Assurance
Figure 6.2: Connection between the Shewhart-Deming Wheel and
quality assurance standards

As the wheel turns, Dr. Deming emphasises that we should continue to
improve, improve, improve. The standard to be used is determined by the
marketplace and it is market forces that have given rise to the need for
velocity. For integrated suppliers in a cooperative, digitally-controlled
network, the suppliers have to perform to Six Sigma quality levels. This
has given rise to a number of successful supplier assessment schemes
but none more successful than the Honda BP.
The move towards gaining accreditation as approved suppliers of
products needs strengthening globally. Most international standards still
do not approach the excellence of the private systems controlled by some
of the Japanese manufacturers.
During one of my earlier visits to Japan, it was clear that the Japanese did
not think too highly of the ISO quality system and the quality assurance
procedures that went with it. Industrial quality systems were in such a
bad way before ISO that I used the Canadian Nuclear Standards for most
of my work.
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Production standards
The majority of manufacturing plants operate on the principle of standard
production rates and budgets. How do we know what standards to
adopt? Production standards should be determined by the marketplace.
It is the supplier’s job to discuss this and agree on the specifications and
supply to it. Such a specification must be realistic.
At a recent seminar I conducted in Sydney, I was asked the question:
‘If two of my customers use the same PVC blow mould bottle from the
same mould but for different applications – one is a cosmetic use, the
other industrial; should I supply them the same quality bottle?’
The answer is: you must fit your product to the customer’s specification. If
the visual appearance of the bottle for the Cosmetic Industry has to be
superior to the industrial bottle then it would probably require a longer
injection cycle-time and better control. However, there may be benefits in
supplying the same bottle of the higher standard to both.’
Process
The process standards set by industrial engineers on new equipment are
there as a starting point only. Having commissioned new equipment the
aim should be to improve on the performance specification and so
improve productivity and quality. Do not accept the initial standards as
the best the equipment can do. Simply use them as a starting point.
The Japanese at Yokogawa-Hewlett Packard demonstrated this with the
plant manufacturing components for HP computers.
ISO Standards
There is a world-wide trend towards more stringent customer expectations
with regard to quality. International Standards Organisation clarify the
distinctions and inter-relationships among the principal quality concepts,
but still do not go far enough and do not approach the excellence of, say,
the Honda BP or Six Sigma.
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Key definitions are:
1.

Quality Policy
This is a statement of the overall quality intentions and directions of
an organisation with regard to quality of process and product as
expressed by top management. To achieve the levels of precision
and control demanded by lean velocity, this is a fundamental
starting point.

2.

Quality Management
This is the system to implement lean velocity to achieve the quality
demanded in all the functions to continuously improve and innovate
to reduce cycle-time and cashflow.

3.

Quality System
The quality system is the organisational structure, responsibilities,
procedures, processes and resources for total control of lean highvelocity.
-

Quality Control

Quality control is the operational techniques and activities that are
used to fulfil requirements for quality, such as inspection, test,
records, method sheets, calibration of equipment, for example.
-

Quality Assurances

Quality assurance is planned and systematic actions necessary to
provide adequate confidence that a product or service will satisfy
the requirements set by its purpose and use and set by a customer.
The quality lifecycle spreads from cradle to grave. It starts in the
marketplace and finishes when the product or service is at the end of its
life. This is illustrated in Figure 6.3: Quality lifecycle.
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Figure 6.3: Quality lifecycle

Marketplace

Specifications

Design/Development R&D

Procurement
Initiation

Feedback
Process/Manufacture

Inspection/Test

Packing/Storage

Sales/Distribution

Installation

Commissioning

Maintenance/Servicing

Decommissioning
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6.13 Structure of the Quality System
The quality system has the following elements:


Quality improvement



Quality planning



Quality control



Quality assurance



Quality responsibility and authority



Organisational structure (QA independent or production but quality of
process controlled by production)



Resources and personnel



Operational procedures



Documentations of, quality policies, procedures, plans, records,
reviews, and in quality manuals



Auditing: audit plan/preview

This structure is set into the framework of a defined organisation.
Quality manual
This is the main document used in drawing-up and implementing a quality
system. Its primary purpose is to describe the quality system. Large
companies may have several quality manuals, one for each division.
Quality plans
These define:


Quality objectives



Responsibilities



Procedures



Testing and inspection



Method for changes
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Quality marketing/manufacturing
A successful company is market-driven. Therefore, marketing must be at
the forefront of quality and have accurate measures of customer demands
and expectations. When these are understood the specification is to be
translated into realistic manufacturing processes and planning. In
businesses of the future, the quality system should integrate seamlessly
with the business and the financial system. This is not currently the case
in most companies I look at. Quality in good systems should be built in to
the process using prevention as the key.
The Six Sigma quality level of 3.0ppm defective, can be achieved in most
highly-technological machines and processes provided that specifications
are not set at unrealistically tight levels. You can only wonder how this
would sit with Soichiro Honda who did not believe that any variation was
acceptable. Clearly, wear will take place in all mechanical processes and
machines. The key then becomes designing a machine with an
adjustment to take up wear.
The next question is, “Can humans operate at a perfection level of Six
Sigma?” The quick answer is no. Therefore, individual caused process
variation is built out of the system using highly-sensorised machines and
frequent preventive measurements before the event. Prevention of an
outcome of a system going outside the specification range is one of the
major secrets of the Japanese manufacturing miracle. This is illustrated
in Figure 6.4: Prevention; the way to Six Sigma precision.
Figure 6.4: Prevention; the way to Six Sigma precision
Prevention, not re-work
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Chapter 7
Fast Future – The Result of Innovation
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7.1 Introduction
Our fast future is about fast research and development, fast innovation of
process and product, fast movement of products, and fast service. This
involves the integration of technological advances with our human ability
to see the opportunities it creates and to educate the enablers to achieve
maximum competitive advantage. Also involved is the compression of the
time taken to travel along the supply chain. As well, there needs to be
fast integration and the speed of the available information needed for
accurate and precise decision-making.
Digital data and new technologies already make much of this possible.
The silicon chip computers have reached their zenith and will soon be
replaced by quantum computers. Perhaps we will soon be able to tap the
surface energy of metals for previously unheard of or unimagined
precision, speed and miniaturisation.
Globalisation and the speed of the micro-processor are already
accelerating the rate of change of business as never before. As the world
suddenly expands from nation state to global village; the electron shatters
trade and commercial barriers.
The resulting revolution in datainterchange and knowledge has increased the speed of supply chains to
the customer and the flow of capital between the links. It has also,
however, increased the complexity of decision-making and magnified the
risk of errors.
To combat this, business leadership will need to be more creative, more
skilled and capitalise on mind capital. We are entering the age of brain
over brawn. Successful businesses of the future will quickly separate
themselves from the rest as they accept the challenge of being more
strategic and numerate, and employ the latest technology more quickly as
they identify and create new market opportunities. In particular, new
wireless and satellite technologies may render cable technology for many
applications –whether copper or fibre – totally obsolete.
Massive changes are taking place in the Retail and Service Industries.
Many are now employing ideas born in manufacturing and superimposing
the advantages of digitisation to the customer’s advantage. Generally,
the Service Industry in the supply chain has much to learn from the
Manufacturing Industry.
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Businesses must therefore monitor a larger and more complex
marketplace and continuously update their technology. To do this, their
internal processes must be under tighter and more predictable control
with cashflow administered in real-time. It is still about, people, process
and precision. Success in the future will go to those businesses that are:


Led by an innovative CEO with good strategic and numerate skills in
charge of teams of advisers with data collected precisely and
immediately. Digital data in real-time.



Using the latest technology, information and intelligence-based
systems that are continuously upgraded, both in hardware and
software. Much of this information has to be available to a focused
workforce that is also continuously upgrading its skills.



Mobile, using flexible operational teams and management groups
continuously monitoring; not only their operational effectiveness but
also shifts in the marketplace. These will be process-focused, not
function-focused. Wireless technology will supply faster answers on
the go.



Teams operated by frontline staff with significant autonomy to
improve service to the customer. These will be linked by wireless to
the next process step.



Structured in a tightly controlled manner and able to move quickly to
take advantage of cultural and perceptive swings in the marketplace.
Branding will become even more important.



Focused on a reduced time-to-market for new products. This will
quickly sort out the leaders from the followers. Such rapid product
development will be linked to rapid process innovation.



Recognise that there is a strong link between product development
and innovation, and process development and innovation.

Modern technology will enable business to respond to these challenges.
The problems, however, will not just be technical; they will also be cultural
and new disciplines need to be learned by all. This means an increasing
amount of technological and cultural change at a rapid rate. The learning
organisation will replace the current conventional organisation61.
Rigid functional management models fail to deal successfully with rapid
technological change. This has increasingly led to the recognition that
process innovation is not the sole domain of engineers and scientists, and
in fact must be an inherent management skill. The computer as a driver
of innovation has created significant opportunities to use innovation for
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growth and profit in organisations that must be regarded as akin to a living
organism.
The future of business lies with accelerated supply chains in product,
process and service development. The focus must be on the value-added
steps in innovation and elimination of the non-value added ones. It is
essential to have continuous feedback to all processes to reduce the timeto-market for new ideas, new products, new services and new ways to
market them. Branding will continue to grow in significance as a way to
the hearts and wallets of the consumer.
Innovation will saturate the strategic plan for all processes. In essence,
this means that product and services innovation will be interwoven with
process innovation and to everyone’s job function. There is an increasing
recognition that passing costs, waste and delays, upstream and
downstream in a supply chain, helps nobody.
World-wide, leading manufacturers are finding that it may be necessary to
actually build their own production equipment to achieve greater flexibility
in satisfying customer needs.
Nowhere is this more noticeable than at Honda. This strong link between
marketing strategy and production capability and design can lead to
significant strategic advantages when these are linked to SPEED teams
for innovation. A more detailed discussion of SPEED teams is available
on www.blakemore.com.au.
Global business in the future will be more competitive than ever before,
and the winners will be those that grab the innovation advantage of the
inherent creativity of all their employees and recognise that operational
processes – including research and development – must be controlled
and strongly customer-focused. It is about velocity.
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7.2 Enabling Technologies for Velocity
The Scientific American published an excellent volume on future
technologies in the volume “Key Technologies for the 21st Century”60.
This summary is now a little dated but still very valuable. What follows is
my attempt to bring this up-to-date and focus the discussion on the theme
of this book for business. I accept responsibility for this re-interpretation
of the article and hope it is viewed in good faith. This was also presented
earlier in the Australian Graduate School of Engineering Publication16.
Information Technology
Micro-processors are now doubling in speed every one and a half years.
In fact, their performance has improved by 25,000 times in less than 25
years. They have not only become faster, they have also become smaller
and cheaper. This trend will continue but the limit for the silicon microchip has almost been reached.
Micro-processors are now three times faster than had been predicted in
the early 80s. This defies some of the normal laws of innovation,
prediction and forecasting. Part of the reason is a key technique that the
Scientific American calls called pipelining. Pipelining is the integration of
process steps. It is analogous to changing a fragmented manufacturing
system into a continuous flow system. The lean manufacturing methods
developed in Japan in the 80s similar to the Fuji-Xerox plant I visited in
1985, involved all assembling on a moving conveyor as an early example
of this.
As discussed in the Scientific American, improvements in processing
chips are ineffectual unless they are matched by similar gains in memory
chips. The capacity of Random Access Memory (RAM) has increased
fourfold every three years, but memory speed has not been able to keep
up. The gap between the top speed of processors and the top speed of
memories is widening.
However, computing methodology can be revised suddenly by some
strategic chaotic input.
It is believed that pipelining, superscalar
processing and caches will continue to play an important part in the
advancement of micro-processor technology. These micro-processors
will be appearing in practically everything that is technological. When this
is combined with advances in sensorisation and miniaturisation of
components we see we are rapidly entering the world of Dick Tracey’s
wrist radio. The range of applications will be mind boggling. They will
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involve voice recognition, virtual reality, light switches, even pieces of
paper. Perhaps combined with biomimicry and photovoltaic technologies,
we will have roof tiles able to generate electricity. Just imagine the
manufacturing and service applications for such technology and the effect
it will have. In addition, it is possible in the future that micro-processor
memory could merge and blend.
However, here lies the risk. If quality is not at the Six Sigma level,
problems like that on the Qantas Airbus or locked cruise control systems
reported on some Ford 4WD and locked Electronic Stability Programs on
the Citroen can possibly cause loss of life. In fact, Audi, with their Audi
TT, suffered the indignity of not solving the massive computer
programming error in their 4WD version and instead it was up to a team of
British scientists to solve this problem. 14 people were killed on the
autobahn. Audi thought they could solve the problem by using rollover
protective bars in the cabin. Such a solution is reactive and after the
event, not preventive.
Artificial Intelligence (AI)
The computer has shown already that many actions we think are difficult
can be readily automated and sped-up. Many of the tasks that are easy
for people to do cannot be done successfully by computers at present.
Massive advances have been made as illustrated by Honda’s ASIMO
robot and the associated health and age-related devices as spinoffs.
ASIMO Robot: A Simulated Mobility Robot, built by the Honda Motor
Company walks like a man. The spinoff from this has already been
significant, particularly for devices for elderly people.
Computerised reasoning has very narrow strength and wide weaknesses.
As well, predictions of achievement of AI have been overly optimistic.
Some people now believe that AI is on the brink of success, but given a
very simple problem that is beyond the expertise of the programming,
ridiculous answers can turn up.
The process of knowledge-interchange between people cannot currently
be automated. One can postulate that part of the problem with such AI
programs is the multiple meaning of words. This in turn could ultimately
dilute our language. The programs have to understand the natural
languages and employ an existing knowledge-base to comprehend a wide
variety of texts, which can be laden with ambiguity, metaphor and
sarcasm. The processors can check grammar and spelling, but what
about intonation, double meanings and honesty? Already this causes
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significant errors when texting. If this system is going to work it could be
that we are on the verge of a more rational, universal language based on
truth and a computer conversant only with intelligent software. Julian
Assange would be pleased.
As palm top diaries, smart cards and interactive television proliferate, the
gap between users and non-users will probably become even more
noticeable. More and more people are spending more time in front of
television sets and computer screens collecting, assimilating, visually
assessing complex collections of software information. The digital world
is dictating our behaviour.
Software agents (programs) have been born. These know the users
interests and can act autonomously on their behalf. There will be no
secrets. Once you access a program or site on the internet, you identity
will be known. Such programs differ from regular software programs, by
seeing themselves as separate entities. Agents will learn by experience
to be flexible and adaptive and will respond to unforeseen circumstances,
as well as being multi-tasked. Everyone will have to be more truthful.
People have been trying to build on such knowledge-based agents for
over 40 years, but now it appears that they could be on the verge of
success. In the future, as external demands for information alter, the
software system itself will continually renew itself. The social impact of
this will be enormous. We ignore these issues at our peril.
Virtual reality
Computers are already becoming extensions of our bodies. This permits
everyone to behave as if they were somewhere else. This place may be
fiction or a recreated environment from another place or another time.
Scientists are making significant progress with tele-transportation. Michio
Kaku in “Parallel Worlds: The Science of Alternative Universes and our
Future in the Cosmos”41 is serious about the multiverse.
Virtual reality transports perceptions by appealing to all our major senses,
sight, hearing and touch at the same time and by presenting images that
respond immediately to ones movements. Head-mounted stereoscopic
displays used in virtual reality will be replaced soon by lightweight glasses
that can superimpose images on the real world. It will be possible to
simultaneously use a large number of perceptive skills to interpret
information for the first time. Virtual reality will make little distinction
between body and mind.
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Where will this lead and what are the implications for business? New
instruments for measuring human perceptions will be born and our
behaviour will be observed in real-time. There will be no secrets.
Business and big brother will know all about us. People moving past us in
a crowd can scan our wallet and pick up our credit card details in them
instantaneously.
Satellites and wireless technologies
Satellites in the future will provide almost universal access to the
information in cyberspace. Solid copper wire or fibre connections will
become old hat. Satellite systems will soon bring communication to the
half of the world’s population that is currently hours travelling time from
the nearest phone. Doctors and other specialists in these areas will have
immediate access to the best information and the best people around the
world. What a revolution! Suddenly there will be an explosion of
awareness. We will have the benefit of all available knowledge at the
speed of light.
A probable most important consequence of satellite communications may
be that it will help to stem the large scale of migration of people from the
countryside to cities and densely populated urban areas. There will be a
redistribution of population.
Technology blending
The blending of the basic digital technology of the computer with the
television has already begun. This will mean that the differentiation
between computer and television set will become increasingly blurred until
they will merge into one.
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7.3 Medicine
The 21st Century will see innovative solutions to some of the world’s most
important medical problems. This will involve greater use of artificial
organs, gene therapy, improved methods of prediction of disease and
medical history forecasts from blood samples. Gene therapy will allow
doctors to treat many diseases by injecting needed genes directly into the
blood stream. This is already being used for treating disease such as
several combined immuno deficiencies. Other diseases to be treated in
clinical trials on gene therapy are cancer, AIDS, arthritis, peripheral
vascular disease, haemophilia and cystic fibrosis.
Artificial organs
Already, medical science has moved beyond the practice of
transplantation into the area of manufacture and fabrication. The idea is
to make organs rather than simply to move them from donor to recipient.
Artificial plastic tissues have already been created and genetic
engineering may soon produce universal donor cells, cells that do not
provoke rejection by the immune system, whilst the transference of
organs from animals may overcome the shortage of organs.
The future will also involve using ultra-pure biodegradable plastics and
polymers as substrates for cell culture, implantation and generation of
tissue. Using computer-aided design scientists and engineers will be able
to manufacture plastics into beds that mimic the structure of specific
tissues and even organs and these scaffolds will be treated with
compounds that help cells to adhere.
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7.4 Logistics and Transportation
Some of the immediate advances in this area will range from magnetically
levitated high-speed rail, huge single wing flying aircraft, driverless cars
and tiny spacecraft. These are just some of the future technologies that
are now in store for us. The built-in intelligence in automobiles will enable
the drivers to tune themselves into the situation and so navigate through
crowded traffic systems faster and safer. If high-quality is abandoned, the
risks will increase.
Advances in materials and design will translate into cheaper and safer air
travel. It is believed unlikely in the near future this will be very much
faster than it is today. The emphasis will be on safety and size, but very
fast rail traffic will become a very serious competitor to not only the motorcar but the plane as well. This is already the case with Maglev trains on
the drawing board in China.
The ability of man to adapt to change has always been a problem.
However the rate of technological change today is increasing continuously
and this change is a result of the scientific method and the inherent ability
of scientific process to build on firm foundations. Human elements
dominate other areas of society to a larger degree than scientific research
but as we have seen with the climate change and greenhouse gas debate
and the role of the Inter-Government Panel on Climate Change (IPCC),
the human element can give rise to irrational exuberance. Hence,
scientific arguments do not appear to apply to the same degree to social
development, politics and – in some cases – human resource
development.
The difference between change in the past and change now, is that now
we have many of the tools to deal with it. Globalisation is firmly telling us
that the status quo, particularly in Australia, is not good enough. In
addition, as more and more of the 220 countries in the world become
liberal democracies, the rules for business are starting to equilibrate. The
principles underlying the liberal democratic process will in future have
more and more influence on the overall principles of business
management.
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7.5 Innovation – The Way Forward
If we look at the commercialisation of innovation, the gap between
invention and payback is narrowing distinctly. In 1666, it took the world
27 years to simply know that Isaac Newton had developed the theory of
calculus. Newton was so afraid to release it that he hid it in a drawer and
was only forced to reveal it when another mathematician in Germany also
developed it and the two had to be separated by a challenge in problemsolving laid down by the Royal Society.
In 1880, the commercialisation of inventions was still taking 30 years,
whilst in 1967 it had been reduced to nine years. In 1985, this was
reduced to two years. In the year 2020, how long will it take? Mark
Zuckerberg found his ideas in the marketplace in Facebook fairly quickly
but how long will it take to commercialise the ITER reactor (fusion
reactor), if it ever works?
Table 7.1: Commercialisation of innovation
Year
1666
1880
1945
1967
1985
2000

Average time from discovery to use
27 years for Isaac Newton to publish calculus
30 years
16 years
9 years
2 years
?

In the future, the ability of business to grow will depend increasingly on its
ability to innovate and create and drive the market. Companies are
already using innovation and change management as a strategic weapon.
The best early illustration of this was the Honda-Yamaha war in Tokyo in
the mid-80s. Yamaha claimed that they were the foremost motorcycle
manufacturer in the world and Honda responded by introducing a plethora
of new models, demolishing the market for Yamaha and leaving massive
stocks of unsold motorcycles in the Yamaha showrooms. Yamaha
surrendered.
The SPEED teams used by Honda in this creative surge were crossfunctional and linked to Sales (S), Production (P), Engineering (E) and
Development (D). These teams could innovate more quickly because of
Honda’s very strong Formula 1 experiences. However, these processes
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must be done with Six Sigma precision. Six Sigma at 3.0ppm is off the
normal distribution chart as shown in Figure 7.1: Quality defective %
versus Sigma.
Figure 7.1: Quality defective % versus Sigma

Six Sigma is off the graph. The truncated bars are for hospitals.
If the major elements of change in business today are analysed and
prioritised, it would be possible to get a list of the top ten as shown in
Table 7.2: Global competitiveness – networks. This is an adaptation of
the table prepared by Freddie Soon of the Singapore Productivity Council
in his publication “Asia Pacific Service and Quality Conference”65.
Table 7.2: Global competitiveness – networks
1.

Globalisation

2.

Technological explosion

3.

International consumerism

4.

Brain not labour

5.

Systematic networks

6.

Electronic databases/data-interchange

7.

Shift to Asia

8.

Triumph of fact over fiction

9.

Supremacy of knowledge-based decision-making

10.

Team creativity

This list could be expanded with lower priority items.
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For companies to be successful in the global marketplace, they must be
equipped to be able to respond quickly to changes in perceptions of the
customer. The change in the company itself must be able to respond to
chaotic inputs. Quality and subsequent internal business systems must
be under tight control. If this is so, the company can be highly-flexible and
respond quickly to massive input changes. To cope with this, companies
are increasingly building networks with specialised suppliers. When taken
to the extreme, some people say that Toyota is not a manufacturer, it is
designer and an assembler.
Table 7.3: Globalisation of business – dissolution of the nation state
1.

For a Pontiac Le Mans – GM

2.

South Korea for routine labour and assembly

3.

Japan for advanced components

4.

Germany for styling and design engineering

5.

Taiwan, Singapore and Japan for small components

6.

Britain for advertising and marketing

7.

Ireland, Barbados for data processing

To focus on increasing velocity, global companies are outsourcing as
shown in Table 7.3: Globalisation of business – dissolution of the nation
state, which is a good example of the globalisation of business and the
dissolution of the nation state. For the Pontiac Le Mans, GM in USA is
outsourcing most of its components depending on the best and most
successful supplier – is it an American car?
Rapid change in commercialisation and electronic data-interchange puts
greater emphasis on companies to be globally competitive.
The
Singapore Productivity Board has attempted to measure global
competitiveness using the following measures.


Openness



Government



Finance



Labour



Infrastructure



Technology



Management



Civil institutions
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Legal framework



Productivity



Technical skill



Worker attitude



Labour force evaluation measure

Presumably innovation is there somewhere, but where? In my view,
global competitiveness is about innovation to create a competitive
advantage.
Business is a complex mixture of all skills. The secret for business
success in the future will be even more closely tied to digital data and our
human ability to use it and then think outside the square. Some of the
immediately observable technological changes we see around us are:


POS technology in real-time



Supply chain integration



Flatter organisational structures



Digital ordering and information availability



Technology at the customer interface to make the customer work at
the POS – the petrol station is a good example

The consumer is well aware of the increased utilisation of electronic datainterchange for process control in the Service Industry, in particular; for
example, POS technology. The technology is already available to us for
electronically updating stock and control and placing orders direct on
manufacturers. This reduces the number of steps in the supply chain,
increases speed, decreases inventory and decreases waste. Such
improvements in efficiency are even amplified on the World Wide Web. In
addition, the effect of human error is minimised by utilising such
techniques as bar coding and POS technology.
Change
The process of change could possible fit into four particular mathematical
models. I believe that the four types of different relationships when taking
on the big picture of business are as follows:


Natural science – the explosion of exponential growth of knowledge
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Social development – an exponential growth, but not at the same rate
as natural science



Political development – this could be regarded as linear, zero
gradient improvements are marginal



Environmental decline – negative exponential

If the same analogy is adopted for business, the four trends are:


Opportunities – rapid and exponential growth



Customer-based – less rapid exponential growth



Political will – linear zero gradient



Competitive advantage – negative exponential if company believes
its competitive advantage remains sustainable

Figure 7.2: Future trends (theoretical)

Natural science and business opportunities are exponential upwards but
environmental decline and a business’s competitive advantage are
exponential downwards if no action taken. What this means is that we
must take advantage of the latest technology, be extremely innovative
and recognise opportunities or create them.
It also means that any competitive advantage of business will not remain
a competitive advantage for very long because of the nature and intensity
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of the competition and the rapid change of technology. We therefore
believe we should no longer talk of competitive advantage but instead use
the SAW. Cut up your opposition with your SAW! Already, many of the
well-known global companies have seen the necessity to run tightly
controlled systems, create their own opportunities or at least be aware of
perceptive changes in the global market. The need to tap into world-wide
process control expertise was quickly recognised by Porsche three years
ago when they made a multi-billion dollar loss.
Today they are riding high; moving forward with a plethora of new models,
all of them of much higher-quality than ever before. How did they do it?
They recognised that their major problem was one associated with quality,
manufacturing techniques and innovation.
They copied Japanese
techniques, and introduced Kaizen and as a result they have produced
new models of much higher-quality and reliability. Porsche is back.
It is all about people, process and precision… and speed.
Action
Business can win if it takes advantage of the new opportunities created
daily by new technology and new ways to configure it and then link it with
people, process and precision, lean and velocity. Therefore the business
approach has to change. The Board in the future, of most businesses will
have to be much more strategic in its thinking and to achieve this it means
that the operational aspects of the business must be under tighter control
and be reported in real-time. To do this it needs knowledgeable people
and the best technology.
In a nutshell, the Board must become increasingly strategic and less
operational. The processes in the company must be Six Sigma – that is,
zero defects – or at least 3.0ppm outside specification limits.
Strategic thinking is about recognising the opportunities, ensuring the
correct tightly controlled processes are in place so that the Board can
concentrate on the bigger tactical and strategic decisions. Business must
be able to change direction and service the customer as quickly as a pitstop in Formula 1. Big opportunities are created all around us as IT
demolishes boundaries today as never before. As all countries compete
on a global basis, regardless of time zones, national boundaries become
irrelevant. This will eventually lead to a global rationalisation of business
and political principle.
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7.6 Innovation Value Chain Management
Accelerating the supply chain creates strategic advantages for both
delivery and product and process development. Technological innovation
and information technology have now multiplied the productivity of
individuals thousands of times in the last two generations. On the other
hand, our limited vision of the final benefits of such inventions as the
transistor by William Shockley is no more evident than statements by
people like Bill Gates in 1981 that ‘640k of memory should be enough for
anybody’ or IBM’s CEO in 1943 who said ‘the total market for computers
will probably be no more than 5’. Again the statement “Nothing heavier
than air can possibly fly” by the Royal Society.
The message here is that – while in hindsight it is very easy to smile at
the predictions by some of the greatest minds of the century – in reality it
must be recognised that our intelligence is limited and the rate of change
and generation of information is so great that many do not see the
potential benefits of the available technology until very late. This is the
case with the technology that is currently available for supply chain
integration.
As far as Australia is concerned, we have particular problems. Whilst we
can all be proud of the outstanding growth rate we have been able to
sustain in the last three-to-four years, and our resilience in fighting off the
Asian crisis after the collapse of the Thai Baht in 1997, it is sobering to
realise that the only way we have solved the chronic current account debt
crisis is to be reliant on massive exports of raw materials notably coal and
iron ore to China.
An area begging attention is the redesign of the supply chain. The first
step is to change the mindset of our Australian companies to focus on the
world market and not simply the domestic one. Whilst our larger
companies are doing this, there are many that are not.
Miniature, high value-added goods can be manufactured in Australia, sold
over the internet at very high margins and quickly air-freighted to their
destination anywhere in the world. How many people in Australia are
doing this at the moment? How many companies have developed
strategic partnerships with their customers to sell to the world?

196

To take advantage of the new technological opportunities, the process of
supply of goods and services to the world must however be under tight
control, and management must be able to use the plethora of information
available. Management needs to continuously raise the bar and not
simply focus on the methods of the past. The Retail Industry in particular
is under serious threat and has been very slow to move. One only has to
compare traditional fashion outlets with ZARA International to see the
differences. Other examples are the Book Industry and the Retail
Industry in general.
Strategic issues need to be linked to an improved operational
effectiveness and this means that Boards must understand SPC and
process integration and clearly focus on the strategies needed to improve
global supply. The question now is: how do you do it?
The methods are well-established and available to all of us but do not
appear to be used by many. It all goes back to Dr. Ono, the Toyota,
Honda, Panasonic and Canon systems and the work of Dr. Deming, Dr.
Juran, Ohno, Dr. Shewhart and the Toyota and Honda production
systems. Pioneers in the application of these techniques and measures
have driven these companies to unprecedented levels of quality and
performance in the Telecommunications and Automotive Industries worldwide. Much of this has been discussed in great detail by the $US multimillion IMVP study of the world’s Automobile Industry in the book by
Jones, Roos and Womack, “The Machine that Changed the World” 39.
So what are some of the rules that we can apply to the supply chain to
create the strategic advantages of integration and reduction in lead-time?
How can we improve customer relationships by delivering better and
faster? These rules were introduced in Chapter 2. The objectives of
supply chain integration are to supply superior quality goods faster, with
more efficient processes. In essence, be more responsive to the
perceptions of the marketplace and be able to change directions at will.
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The major consequences of supply chain integration using, say, lean
thinking techniques, originally based on TQM as expounded by Dr. Ono
and Dr. Deming result in:


Reduced inventory in the supply chain



Reduced costs



Faster processing speeds



Reduced lead-times



Reduced warehouse costs



Reduced obsolescence



Greater responsiveness to customers



Electronic links to suppliers and customers



Continuous flow of products and information



Speeding-up the development cycle



Continuous flow, not materials and inventory overload



Improved quality



Happier customers

It is a sad fact in the complex business environments that exist in most
small manufacturing companies with a large number of products passing
through non-synchronised processes, that people think the basic rules of
supply chain integration and lean manufacturing do not apply.
The 26 Rules for Lean Systems all apply to different degrees to all
businesses. The application of these requires a paradigm shift in thinking.
We have to be smarter; we have to respond to globalisation’s new rules.
Everyone in the company must contribute, everyone in the supply chain
must contribute, and new ideas must be applied, tried and improved upon.
We must innovate and prosper or stagnate and disappear.
All of the principles in the 26 Rules for Lean Systems are well established.
I often wonder why Dr. Ono found it necessary to travel to the US and to
say that the techniques he developed for Toyota resulted from the
American supermarket way of doing business because the techniques
were always available to him at his local sushi bar. Maybe it was his
polite way of not saying that the solution was in front of us. This is
illustrated in Figure 7.3: The Sushi Bar, Tokyo Style.
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Figure 7.3: The Sushi Bar, Tokyo Style

When you sit at the sushi bar, as I have many times in Tokyo, you see
most of what is known as the Toyota Production System in action. The
inventory of seafood is only replaced when a plate is removed from the
belt. The customer only eats in increments of a plate of food. The waste
is almost nil since the increments are small. The cost is accurately
determined by the number of plates of different colours representing the
various costs of foods. The chef in the middle of the cell only cuts up
fresh fish as needed. It all reflects demand. The only buffer is what is
needed to speed-up the process and market the product. The chef
continues to polish his knife, as it is never sharp enough. It is all about
people, process and precision. It is all about best practice, just-in-time
and Six Sigma.
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Chapter 8
Successful Change and the Ongoing Process –
Kaizen

201

202

8.1 The Overall Scheme
The most effective way to change organisations is to drive change from
the top, but immediately engaging all levels in the organisation in teams
working on projects in significant areas of the business at the process
level. The membership of the teams involved in these projects must
include those people who are involved with the process itself. The
structure of the organisation that I have found works the best in controlling
the change is illustrated in the following Figure 8.1: Change organisation.
Figure 8.1: Change organisation
Policies, objectives

Steering Committee

Establish Working Committees
Approval of resources
Monitoring and controlling

Objectives and scope

Communication

Approving methodologies

Anticipating and overcoming
problems

Recommendation on project
resources
Management of project teams
Timetables
Communication

Working Committee

Controlling

Other Working
Committees

Other Working
Committees

Other Project
Teams

Project Team

Facilitator
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For successful change to occur, the participants must be given the correct
tools techniques and training and support. The change process will not
be quick. In one client Pirelli, making cable, the steering committee
identified four strategic areas for the change process to start, an extruder,
the maintenance department, feed manufacture, and human resource
management. The staff turnover at the beginning of the project was
100%. Three years later it was 22%. This was below the national
average at the time and still decreasing.
After the first six months, there was no improvement in any process and
the staff morale was still low. With effective leadership by the CEO and
the Technical Director, the improvement began at about eight months and
was very noticeable at ten months.
At the end of the program, the output of the plant had doubled with no
increase in capital investment and it was no longer necessary to build a
second plastic feed plant since the output had more than doubled in the
current plant. The process of improvement based on the organisation
illustrated in Figure 8.1: Change organisation involved a 12-Step
Implementation Plan utilising an internal and an external facilitator. The
plan used, which may be considered as a generic plan was as follows.
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8.2 The 12-Step Implementation Plan
Step 1: Audit and training
After a brief audit, a top team, seminar was conducted. Training in the
basic concepts of lean high-velocity continuous flow, was done. This was
linked to the strategy and direction and future goals of the company. The
training emphasised the following:


People involvement and teamwork



Training and learning at all levels



Data collection, process improvement to Six Sigma



Innovation of process and product



The Seven Steps to System Improvement chart was used

When the basic training was complete, a plan for the introduction of
process improvement teams was agreed upon. These areas were
selected by the CEO and Senior Management to fit the strategic plan and
reduce key bottlenecks in flow and excessive waste. In one case, all the
teams were initially internal; in another, they included the supplier and
another with a customer.
Step 2: Facilitator-selection and training
Three internal facilitators were selected and trained.
explained as:

Their task was



Implementing the strategy



Assisting in ‘making it happen’



Training teams in the philosophy, tools and techniques, teamwork,
SPC as needed, and the identification of specialists as needed



Identifying problems



Encouraging change



Planning the future by:
-

Planning progress

-

Establishing objectives

-

Formulating a timetable

-

Seeking resources

-

Formulating budgets
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Step 3: Identifying pilot areas
The top team seminar identified the general area for the first set of four
projects. This was further investigated and used as a starting point. (In
another company, only one project was selected. This specifically had
the objective of improving the quality and productivity of precision nylon
parts.)
Step 4: Selection of the Steering Committee
The Steering Committee was selected by Senior Management to guide
the projects. Its task also was to manage the introduction of the program.
This meant:


Leading



Organising



Monitoring



Controlling



Planning



Allocating resources



Communicating the program

The responsibilities of this group were:


Setting policies and program objectives



Establishing working committees



Approving resources for projects



Communicating with other parts of the organisation

Step 5: Selection of the Working Committee
In large companies, working committees are necessary. In smaller ones,
they are not. In very small companies, the Executive Team may become
the Project Team, as it was for the eight companies in the CICP run in
Tasmania over 18 months14. The membership of this committee must
include the department heads covering the process (suppliers and
customers), the facilitators and experts as needed (industrial engineers,
statisticians, for example). The major task of the working committee is to
manage the projects.
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Step 6: Select and train the Project Teams
The membership of this team is determined on the basis of who can best:


Contribute to developing the best solution



Ensure the effective implementation of the best solution



Ensure the solution remains in place

All members were trained in the basics of process improvement data
collection flowcharts and VSMs and the Seven Steps to System
Improvement method.
Step 7: Identify process improvements and set standards
This step is facilitated by brainstorming by the Project Team. Problems
associated with the process are identified and ranked and priorities set. A
timetable for the project was set by the working committee and ratified by
the Steering Committee.
Step 8: Application of the management process improvement tools
The first step in process improvement after the process has been
identified is to understand the process. This is done by defining,
analysing and flow-charting. Flowcharts were first macro then broken
down into parts depending on what the values were based on the
processes (now called “Value Stream Mapping”). When this was
complete, checksheets and run charts are designed by the Project Team
to measure the process. Control charts are left till much later.
Over the next few weeks, sufficient data had been collected to start
identifying the areas to concentrate the improvement process and apply
innovative steps. One overriding factor was obvious at this stage. The
process was heavily influenced by special causes. The general flow chart
on process improvement was then continued and the problems identified
were ranked Pareto fashion for solution.
The solution was then
implemented.
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Step 9: Presentation to all
The Project Team then selected a ‘presenter’ to celebrate the
achievements gained. He was trained and the presentation to the whole
of the plant carried out and recorded. (At Comalco, this was highly
successful and the recording was taken around the world by the
managing director, Nick Stump.)
Step 10: Cement the change in place
The objective is to make the new philosophy a way of life. This will
involve changing policies and procedures, and the reporting mechanisms
to reinforce the changes.
Step 11: Monitor and control the process
This involves monitoring using control charts, plotting variation limits at
Three Sigma, and measuring this against the customer specification
limits. When these are equal then the process has a statistical process
capability of one. Later, the chairpersons are rotated to achieve
continuous learning and training.
Step 12: Celebration and feedback
This involves
communication.

continuous

celebration
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8.3 Effective Innovation, Research and Development
Table 8.1: Principles of product development using SPEED
1.

2.

Everyone has good ideas
-

Customers

-

Competitors

-

Consumers

-

Employees

-

Suppliers

Prioritising is essential
-

Brainstorm 

-

Prioritise  

-

Screen

Screening must:

3.

4.

5.

-

Fit strategic intent

-

Be objective

-

Be rigorous

-

Recognise core business

-

Involve market research

New products must have a competitive advantage
-

Superior qualities or attributes

-

Differentiation

-

Competitive advantages

The concept development should be:
-

Thorough and practical

-

Fit company capability

The whole process should involve:
-

Sales (including marketing)

-

Production (including manufacturing)

-

Engineering (including quality)

-

Entrepreneuring (outside source if necessary)

-

Development (R&D and Innovation)
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Figure 8.2: Overall flowchart innovation using SPEED
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Innovation of both process and product is essential in all companies.
Without it – even when all other elements of lean aimed at increasing
velocity are in place – the company will quickly dissolve in its competitive
environment. The first problem facing management is deciding how much
money should be spent on R&D and innovation. Clearly, it is essential
that the company’s available resources (people, data, money, equipment,
skills) are used to the greatest extent and errors of judgement are
minimised by careful planning and control.
All these problems are difficult and have no clear cut solution. As Dr.
Deming stated at his 1989 Sydney Seminar, the major ways to improve
quality and productivity are as follows:
1.

The overriding factor is to create a climate of work so that everyone
has joy in his work – all people ask for is a chance to work with joy
and pride

2.

Innovation of product and service

3.

Innovation of process

4.

Improvement of existing product

5.

Improvement of existing process

Points 2, 3, 4 and 5 are R&D; not pure R&D as in the academic sense,
but applied R&D.
It is clear that the continual growth of a company is linked directly to
applying knowledge gained from the laboratory to the on-line process.
Japan’s whole Manufacturing Industry is based mainly on this principle.
Also, industry must apply the scientific method (management tools) to its
innovation and employ people with the correct training.
Nevertheless, all this will fail if management does not communicate
effectively, its goals and purpose. Management must fuse the innovation
and R&D activities with the sales, marketing and production management
at CEO and Board level. Industrial innovation is a total commitment to
people, process and perfection.
The above items are impressive. Focus should be global.
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8.4 A Personal Experience in R&D
Approximately 20 years ago, the CEO of the company returned from
Europe claiming that the Swiss had developed a new process for
galvanising threaded steel parts. In his words, they simply dipped the
etched steel in zinc at very high temperatures (600°C), higher than
conventional galvanising (470°C).
Simple knowledge of the surface tension of liquid metals indicated to me
that there must have been more to it than that. Pressure was applied to
duplicate the process.
I built pilot plant laboratory equipment and the experiments I performed all
failed. I then applied what later became my 22 Creative Ideas for
Innovation. When the principles were studied and the 22 Creative Ideas
for Innovation applied, it was clear that a new method might achieve
success. This worked like magic. When the ‘Eureka’ experiment was
concluded the company management, in their wisdom, decided that since
this new process was not the same as that seen in Europe then it must
not have been of any great value.
The conversation that followed led me to leave industrial R&D and the
company. Discussion became heated and finally I stated that if the
company did not patent the process then I would. Within a few days I was
presented with a legal document assigning the process to the company
for the sum of $1.00. Subsequent discussion with the management
revealed that the company would do nothing with the patent because ‘no
one else in the world was galvanising this way’. The patent continues to
sit in Canberra8.
What is the moral to this story? It is simply that we lack confidence,
commitment and a desire to be truly world competitive. We can do it. We
can lead.
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8.5 Ongoing Activity
Figure 8.3: Ongoing activity
Recommended approach: the concept

The keys to success are people, process seeking perfection, Six Sigma.
This means Kaizen, the Japanese word for improve, improve, improve. It
is the raison d’etre of lean with velocity. Lean with velocity is not the job
of engineering alone; it is the essence of effective management. It
involves concepts, tools and systems.
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8.6 Management Styles
Management in western culture has two control mechanisms. These are
generally after the event; that is, corrective action, not prevention. This
permeates the maintenance and to some extent the innovation process.
In Japanese management, there are three components and the focus is
prevention based on prediction and on the spot control. In the middle of
this is the principle of Kaizen.
This third component, Kaizen, involves a continuous striving for perfection
and precision as shown in Figure 8.4: Kaizen in Japanese management
from Imai37.
Figure 8.4: Kaizen in Japanese management
Hierarchy
of organisation
– Japan

Innovation
Continuous improvement (Kaizen)

Hierarchy of
Innovation
organisation – western
management
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Maintenance

8.7 Kaizen and Prevention
Kaizen drives the process control loop as illustrated in Figure 8.6: Profit
flows from an application of the principles. The Kaizen concept stresses
management’s supportive and stimulative role of people’s efforts for
improvement of the processes. To do this, management needs to
develop process oriented criteria. The control type western management
only looks at the performance or the result- oriented criteria. For
abbreviation, we would call the process oriented criteria P, and the result
oriented criteria R. P criteria call for a longer-term outlook, and often
require behavioural change. On the other hand, R criteria are directed to
the short-term (western management).
One of the unique features of Japanese management has been that it has
made a conscious effort to establish a system which supports and
encourages Kaizen while giving full recognition to individuals and teams
for results. A process-oriented manager who takes a genuine concern for
Kaizen is interested in:


Discipline



Time management



Skill development



Participation



Morale



Communication



Statistical data



Planning

Such a manager is people orientated and directs his activity to teamwork.
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Figure 8.5: The new philosophy of Kaizen and prevention versus
corrective action
3

2

Action on the
process

4

Information
about
performance
K
A
I
Z
E
N

SPC reduce
variation

The process

1

People
Input

Action on the
output

Equipment

OLD INSPECT/
REJECT
PHILOSOPHY
(acceptance
sampling)

Materials

Output
Methods

Environment

Kaizen drives the process control loop 1 to 2 to 3 to 1 (Japan). Western
management style 1 to 4 to 1; that is, it takes action on the result. When
the process is brought under SPC, we can begin experimental design to
reduce variation even further. See Dr. Shewhart62, Montgomery49, and
Myers and Walpole52. The net result is as shown in Figure 8.6: Profit
flows from an application of the principles.
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Figure 8.6: Profit flows from an application of the principles

Figure 8.7: Western innovation without Kaizen, and Japan with both
innovation and Kaizen

West
Japan

2

Performance or
Productivity

2
1
1

TIME
Innovation 1
Innovation 2
Schematic illustration of management performances in Japan and
Australia (Japan with Kaizen) (slope of line between steps).
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8.8 Kaizen, SPC and a Sailing Experience
The following story concerning two all-time yachting greats – Ben Lexcen
(Bob Miller) designer of Australia II and its winged keel, and Paul Elvstrom
(legendary Danish yachtsman, who represented his country in five
Olympics and won numerous Olympic gold medals) – illustrates two
fundamental principles:
‘One of Ben’s sailing heroes was the legendary Paul Elvstrom. It was
Elvstrom who taught him the importance of ‘feel’ in sailing.
Sailing together in a Soling, Ben watched in astonishment as Elvstrom,
one of the strongest sailors ever to get into a boat, reached out and
without the aid of a winch, hauled the backstay on by hand.
Awestruck, Ben asked Elvstrom how much backstay he had pulled on and
Elvstrom, looking at him as if he was strange, replied, ‘Enough’.
Ben said, ‘Enough? But you didn’t even bother to mark where you want
it? Elvstrom replied, ‘Never mark a boat. If you get it wrong, it’s always
wrong. Look at the sail and feel the wind.
There are no constraints in sailing. It is continual adjustment.’
Ben attributes his remarkable success in the Solings to strict observance
of Elvstrom’s law of continual adjustment.
At first glance this cuts across Dr. Deming’s funnel experiment24, used to
illustrate what happens when people tamper with a system. Firstly, the
major input to the sails is the wind force and direction which is always
varying and the variations are very significant. Wind shifts of 20 degrees
are not uncommon even for a breeze of 10 to 15 knots. Sail trim varies
with wind velocity and direction. Paul Elvstrom was continually improving
his performances by continual adjustment because the wind force (breeze
strength), tide and waves were continually varying.
In industrial processes, we wish to minimise this variation in input.
Therefore, we need to tightly control raw materials, power, skill, tools and
maintenance so that we do not have to be a Paul Elvstrom to produce a
good product. The craftsmanship is to be concentrated on understanding
and innovation, not continual adjustment (tampering). When the raw
materials are natural it still is important not to tamper since raw materials
can be measured stratified and adjustments made at the source.
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8.9 Cross-Functionality
An enterprise is organised by vertical functions, such as research and
development, production, engineering, financing, sales and administrative
services. Through such functional organisations, responsibilities are
delegated and the profit goal pursued. An objective of lean velocity is
greater profits and general improvements in employee education,
customer satisfaction, quality assurance, cost control, volume, delivery
control and new product development using less capital and applying the
26 Rules for Lean Systems to in the whole of the supply chain and using
the 22 Creative Ideas for Innovation to assist innovation and Kaizen.
These latter objectives may be termed cross-functional activities running
horizontally through the whole organisation. Functional departments also
must be involved.
Cross-functional management is thus a major
organisational tool to realise lean velocity goals.
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8.10 Management Goals, Strategies and Tactics
Mr Shigeru Aoki, an early managing director of Toyota, explained
Toyota’s corporate philosophy as follows:
‘The ultimate goal of a company is to make profits. Assuming that this is
self-evident, then the next ‘super ordinate’ goal of company should be
cross-functional goals as quality, cost and scheduling (quantity and
delivery). Without achieving these goals, the company will be left behind
by the competition because of the inferior quality, will find its profits
eroded by higher costs and will be unable to deliver the products in time
for the customers. If these cross-functional goal are realised, profits will
follow. ‘Therefore, we should regard all the other management functions
existing to serve the three super-ordinate goals of Quality, Cost and
Scheduling. These auxiliary management functions include product
planning, design, production, purchasing, and marketing, and they should
be regarded as secondary means to achieve QCS.’
Aoki draws Figure 8.8: The importance of QCS to show the relationship
among cross-functional and other functional activities. This diagram also
shows that it is a PDCA wheel for improvement, turning forever with
Quality, Cost and Service (QCS) in the centre. Corporate strategy and
planning precede cross-functional goals, and other functional activities are
carried out to serve these goals.
Figure 8.8: The importance of QCS
Strategy and Planning

Marketing

Production and
Purchasing

Product Planning

Quality (Q)

Design

Cost (C)
Service (S)
(Quantity + Delivery)

Production
Preparation
(Make or Buy)
Administration
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Annual goals for profit and Kaizen in Japan are established, based on the
long and medium-term corporate goals. Several months before, top
managers meet to formulate these annual goals, a preliminary process of
vertical consultation is conducted between top management and division
managers, and between division and department managers. Information
goes back and forth between the parties concerned until the details have
been worked out. Needless to say, the past year’s performance and the
yardsticks for measuring improvement are taken into consideration in
formulating the new goals. Another important aspect to be considered
before new goals and measures are established each year is the list of all
current problems at every business unit. The degree of success in
fulfilling the previous year’s goal is studied against the existing problems
before the new goals are determined. Once top management’s annual
goals have been determined, they are ‘deployed’ throughout the various
levels of management.
One of the important aspects of policy deployment is prioritisation.
Prioritisation is an inherent part of the application of the Pareto Principle in
lean. Typically, the policy statement is formulated differently at different
management levels, but it is essential for a company to have a clearly
defined mission and to formulate a clear strategy based on its star
elements as shown in Figures 8.9: Strategic planning and Boxes 1 and 2.
Figure 8.9: Strategic planning
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Box 1: Star elements


What are we particularly good at?



What Strategic Advantages for Winning (SAWs) do we possess
(product, process, market, etc.)?



How can we exploit our strategic advantages?



How can we cut up the opposition with our SAW?

Box 2: Marketing strategy
Four basics
1.

Develop new markets or new products
Innovation

2.

Adopt an aggressive approach and change the rules of the game
Initiative marketing

3.

Isolate differences between opposition and company and
strengthen the most important differences
Differential exploitation

4.

Realignment of existing resources to capitalise on key factors
where the company has a Strategic Advantage for Winning (SAW)
Macroscopic focusing

As the goals work their way downward, top management’s general policy
statements are restated in increasingly specific and action-oriented goals,
eventually becoming precise quantitative values.
As such, policy
deployment is a way for top management’s commitment to be internalised
by all levels of the company.
There are several prerequisites for implementing policy deployment:
1.

There must be a clear-cut understanding of the role of each
manager in achieving the predetermined business result target and
improving the processes (Kaizen).

2.

There must be a clear-cut definition and understanding of goals
among the managers of different ranks in terms of control points
and checkpoints.

3.

The system of routine management (maintenance) must be well
established in the company.
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Chapter 9
Application of Lean Six Sigma to Service
Industries… Health and Finance
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9.1 Introduction
The application of Lean Systems into the Service Industries is exactly the
same as that for the Manufacturing Industry. In both cases, the
information flow systems are the same in principle and only differ in
content. The tangible product in manufacturing is replaced by the tangible
service element in the Service Industry. For example: in hospitals, the
tangible outcome is patient care. In the Service Industry, generally it is
customer service, which has all the product characteristics of the tangible
product, quality, cost and delivery.
All manufacturing industries have a service component while many
service industries have a manufacturing component. A restaurant
manufactures a meal in the kitchen. A surgeon uses tools and techniques
analogous to an operator in a manufacturing plant, or a builder or a
carpenter… saws, drills, or says a sail-maker… needles and thread. The
similarities are endless. Therefore, it is not surprising that already the
Service Industry is starting to embrace the methodologies of Lean
Systems. It is perhaps a little more difficult to see the analogies for the
Finance Industry, but this is because the key system issues are
information flow and communication.

9.2 Lean Six Sigma in the Healthcare Industry
We are all living longer healthier lives despite increasing obesity and
perhaps greater stress. The negative placebo effect can give rise to
premature death, but overall superior diagnostic medical and surgical
treatments have added many years of high-quality life to all of us. Health
and wellbeing can be improved even further if the individual takes control
of their own health with good lifestyle choices the correct diet and the
correct amount of exercise.
All this places new demands on all the participants in the Healthcare
Industry. Healthcare professionals can learn a lot from the very high
degree of precision and accuracy of process control developed in the
Manufacturing Industry, and in particular as first developed by Dr. Ohno,
Dr. Deming and the outstanding process control practiced in Japan when
these concepts are integrated with the skill and training of the Samurai.
All the rules of SPC leading to Six Sigma and the quality rules practised
by extending Dr. Deming’s 14 points and assist us to redefine the 26
Rules for Lean Systems from Table 2.1 as follows.
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Table 9.1: 26 Rules for Lean Six Sigma for the Healthcare Industry
People
1.

Continuously improve the culture… improved customer focus and
care

2.

Team-up… doctors, nurses, specialists and scientists working
together

3.

Focus on the patient with care speed and accuracy
Integration

4.

Ensure the correct number of professionals are available

5.

Once treatment begins ensure that it is seamless and continuous

6.

Apply all rules to the whole of the health system from cradle to
grave

7.

Ensure the treatment and precision is adhered to and medication
is not missed and supplied at the correct intervals with minimum
variation

8.

Improve cashflow in the providers enterprise

9.

Apply 6S System

Planning
10.

Flexible resources to the bottleneck (cooperation between say
hospitals sharing resources)

11.

Even the flow on say hospitals by digital integration

12.

First in first out if of equal priority

13.

Optimise the availability of all professionals

14.

Level the load between providers if possible

15.

Batch size of one (the patient)

16.

Optimise the sequencing on instrumentation

Operations
17.

Minimise waste

18.

Aim for continuous flow of patients in the system with the
elimination of queuing

19.

Maximise adding value to the patients experience

20.

Link processes where possible
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21.

Match processes

22.

Minimise hold points

23.

Aim for illness prevention

24.

Use Statistical Process Control (SPC) on all processes and
systems

25.

Maximise professional value by preparing patients

26.

Use checking and quality systems at all times

Table 9.2: The Status of Healthcare (USA data)
A priority listing of the major costs associated with healthcare in the USA
are given below:
1.

Alcoholism

2.
3.

Arthritis
Cancer

4.

Cardiovascular disease

5.

Dental disease

6.

Depression

7.
8.

Diabetes
Digestive disease

9.

Drug abuse

10.

Homicide or suicide

11.

Infant mortality

12.

Infectious disease

13.
14.

Respiratory disease
Accidents

The major gaps in healthcare are:
1.

Inoculation

2.

Education

3.
4.

Screening
Personal health habits (diet, exercise, alcohol, smoking, drugs, etc.)
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9.3 Process Variability in Healthcare
The variability of all processes can be illustrated using the following
familiar frequency distribution. The top diagram below illustrates that
most people have good health, but some have unnecessary illness and
some unavoidable illness. The challenge for a world class healthcare
system is how do we sharpen the bell curve and make all systems more
capable of delivering superior health benefits.
The Six Sigma system aims for the system capability to have a range that
includes 4.5 Sigma of variation of the process or a defect rate of 3.0ppm.
The need to achieve Six Sigma quality in the Manufacturing Industry was
driven by the interdependence of processes and components in
complicated systems like computers or motor vehicle components since if
there is a relationship between the performance of one component and
the next then the failure rate is determined by multiplying the
performances of the individual parts. This was not understood in the
Finance Industry when good quality mortgages were bundled with poor
quality ones and this will be discussed in more detail later. Of course if it
was understood then the drivers were greed and dishonesty in the
Finance Industry which led to the GFC.
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Figure 9.1: Variability of Process

For a manufactured product that contains 200 parts, for example; if every
part is made to plus or minus Three Sigma capability (0.27% outside spec
at each process) and each part is dependent on the other, then the failure
rate would be 42%. Clearly, Three Sigma quality at 0.3% defective is not
good enough for muticomponent sytems. This argument applies more so
for the Healthcare Industry: not because of the large number of process
steps, but because faults can result in death or serious permanent
disabilities of the patient. Six Sigma must become the mantra of the
Healthcare Industry.
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9.4 Prevention is Better Than Cure
The following schematic is designed to illustrate that the focus of all
medical and health processes should be on prevention. Rather than
focusing on gastric banding, for example, as a solution to obesity, the
focus should be on lifestyle. Avoid cigarettes and drugs; use alcoholic
drinks in moderation; exercise moderately continuously; eat a good
balanced diet so that weight remains in the healthy range of a Body Mass
Index (BMI) of 20 to 25.
Figure 9.2: Prevention
Medical Diagnosis
and Treatment
Poor Lifestyle
Now

•
•
•
•

Poor diet
Alcohol
Drugs
No exercise

Problems

Short-Term Recovery

Distress

Perpetual Treatment

Disease

Prevention

Good Lifestyle
Future

•
•
•
•

Sleep
Exercise
Diet
Balance

Superior Health
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Figure 9.3: Changes to Healthcare
1.

Future

Past

Future
2.

Tampering of process has not helped healthcare control

3.

SPC can add orecision and accuracy to therapy

Figure 9.4: The Future of Healthcare
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Table 9.3: Stages of Healthcare Development
Item

Some
Manufacturers

Equivalent
Healthcare Item

Healthcare

1.

Future unpredictable



Disease may be
unavoidable



2.

Future preordained



Disease preordained



3.

Poor use experience



Poor use experience



4.

Control within limits (3)



Control within limits
(3)

-

5.

Tighter control within
limits (6)



Tighter control within
limits (6)

-

6.

Maximum control



Maximum control

-

7.

Total control – to target,
not tolerance

Total control – to
target, not tolerance

-

8.

Knowledge of all laws –
profound statistical and
cause and effect
knowledge

Knowledge of all laws
– profound statistical
and cause and effect
knowledge

-

Some

-

1. Some Japanese automobile manufacturers at Stage 7
2. Japanese computer chip manufacturers at Stage 7
Beyond Quality Awards
1. Statistical Process Control (SPC)
2. Six Sigma
3. Input Control
4. Prevention
5. Community
6. Just in Time
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9.5 Finance
Failure to use The Deming Philosophy and Lean Six Sigma… The
GFC
What caused the GFC of 2007? Was it pure greed? Was it the failure to
understand probability theory? Was it the poor quality control of
processes and systems? Was it the use of poorly controlled derivative
trading or was it the invention of derivatives themselves? Could it have
been avoided?
If we apply the 5 Whys to the GFC, we end up with greed… animal spirits.
Along the way, however, there were little controls on the systems and
even now the controls on bank lending particularly in the USA are still not
tight enough. In Australia, the control is tighter, but there is still a lot of
pressure applied by banks on borrowers to accept loans beyond what
could be expected as reasonable risk. The banks do not have a lot of
worry under most circumstances in Australia at present. In the USA,
however, many homes were so highly geared that the loan exceeded the
value when the property bubble burst that people simply walked out
leaving the bank to pick up the tab.
In a free market economy, it is the marketplace that sets value. The
Australian Dollar is high because the world sees Australia as a low risk
place to invest. Adam Smit would say that it is the invisible hand
controlling the system. Using the correct levels of quality control and
removing tampering would have saved the USA from the GFC.
Let us now look at the causes and see how lean Six Sigma could have
helped.
Bundled Mortgages
To understand what happened here, it is necessary to introduce some
simple laws of probability.
In a bundled mortgage of ten mortgages, for example, of which nine were
of very high quality and one was not, the financiers argued that the
probability of failure was very low since the nine good ones would carry
the one poor one and the package of ten would have a low probability of
failure. Let us look at this in more detail:
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Let the probability of failure of the nine good ones be very low at one in
10,000. That is, the Pr to fail = 0.00001.
Let the probability of failure of the one high-risk mortgage be 0.8.
What is the probability of failure of the bundle? This can be computed as
follows:
Pr failure + Pr no failure

=1

Therefore, Pr failure

= 1 – Pr no failure
= 1 – (0.999999 x 0.2)
= approximately 0.8

Hence, the probability of failure is set by the one high-risk mortgage. It
has little to do with the low risk mortgages. Was this pure deceit or lack of
understanding?
Application of the 26 Rules for Lean Systems to the Finance Industry
Referring back to Table 2.1: 26 Rules for Lean Systems, we can see
many failures in the Finance Industry that led to the GFC. The rules
broken are as follows:
1. Continuously Improve the Culture
2.

There was no attempt to team-up honestly with the lenders to the
bundled mortgages

3.

There was no attempt to optimise service in terms of quality, cost
and delivery to the customer

4.

There was no attempt to match resource with the honest demand

7.

There was no attempt to minimise variation of the probabilities in the
bundled mortgages

19. There was no attempt to maximise the value added to the customer
23. There was no prevention at all
24. There was no use of SPC
26. No quality systems were in place
At least ten rules were broken because of animal spirits. The problem
was people, just like “Moneyball” with Brad Pitt.
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Chapter 10
Conclusion
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10.1 Be Practical and Use Common Sense
As a consultant, the range of problems I am confronted with is extremely
wide. It is this range – plus the excitement of being able to help
businesses, then measure improvements – that motivates me. Whilst
lean to achieve velocity is not a quick fix, many industrial processes are
so far out of control (SPC) that it is prudent and sensible to introduce
change in the process before control charts or even shop-floor lean
techniques are introduced.
This was the case at Shaw in 1999. They did not understand the link
between processes and the necessity to reduce the time between
forecast and manufacture and how to link this with demand. Overproduction of many products at Shaw was so high that approximately $2.5
million of write-downs were made each year. On-time deliveries were
only 33% and the customers were so unhappy that they placed orders in
advance and asked the company to hold them before delivery.
Accelerating processes
World trade is largely dependent on adding value to goods. The closer
the company is to the end user the better the enterprise is able to control
product and process flow and profit. Japan has shown us that new
standards can be set by applying statistical tools to reduce variation.
Before we can take advantage of SPC we must get the setup right and
remove the special causes affecting the process. Lean aimed at cycletime reduction and increased velocity uses team problem-solving, the
scientific method and practices process intent. There are significant
stages in introducing lean statistically to the shop-floor after the planning
system is fixed, as follows:
Stage 1: Acceptance sampling
Use accept/reject systems to quickly determine the special causes of
variation.
Stage 2: Statistical Process Control (SPC)
Use prevention and run charts to further improve the process and aim to
reduce variation and introduce the concept of process capability. This
can produce the 3.0ppm Six Sigma control, but in some cases it may be
necessary for large sophisticated processes and machinery to go to
experimental design.
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Stage 3: Experimental design
Isolate the major variables and reduce variation using Taguchi statistical
techniques59.
SMEs in Australia – particularly in the Service Industry, which lags
Manufacturing – are mainly in Stage 1. We need to progress to Stage 2
urgently – Australia must increase its productivity. Australia must
continue to add value to its raw materials. If our goods are to complete in
the global marketplace, we must add value to products in areas where we
have a natural SAW in areas of import replacement. Once again, we
must achieve export success by increasing productivity and improving
quality.
Satisfying demand quickly
When the manufacturing time, M, is greater than the expected delivery
time demanded by the customer, D, then the enterprise has no choice but
to MTS. This is, of course, the most expensive option, since holding
inventory increases working capital, interest expenses, redundancies
waste and write-downs and encourages over-production.
Dell assemble from order and so hold components in stock and start
assembling after the order is placed and the money received. This is
good for the cashflow of Dell, but not the customer. ZARA International,
led by the owner Amancio Ortega, use high-velocity supply chains from
cheap labour areas all over the world to make fashion garments and
‘push’ new fashion to buyers with no redundancies in the store, since they
always slightly undersupply. Their raw materials are sourced anywhere
and shipped direct to the converter. Toyota are trialling MTO cars in
Japan.
MTO books by Canon are a reality. In fact, this book is an example of the
26 Rules for Lean Systems for improving productivity to supply the printed
book market. As well, this book will be sold on-line. The batch size can
be one. The maximum stock level will therefore be zero. The turnaround
time for a batch is one day from order placed to production of a copy. The
delivery time to the customer is therefore currently one day plus transit
time to the customer. The customer can also place an order, pay into my
account and then either receive a hardcopy or download a digital copy for
a cheaper price.
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This is the future. It is about lean velocity, people cooperating, process
aimed at precision and high-quality, and perfect processes at Six Sigma,
people, process and precision… the essence of velocity using lean
systems and Six Sigma.
Lean at high-velocity of the whole of the supply chain and in all internal
functional groups is the way. It is the CEO’s responsibility to lead the
restructuring and implementation of these new ideas and work practices
and technology. The CEO must lead and innovate at an accelerated rate
or his company will disappear in its competitive environment.
Velocity is the future.
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Appendix 1: Value Stream Map – mapping symbols
Icons
Represent
Notes

Outside sources

Manufacturing
processes

Used to show suppliers,
customers, and outside
manufacturing processes.
One process box equals an area of
flow….Label. Use also for
Production Control.

Data box

Used to record information
concerning a manufacturing
process, department, customer
etc.

Operator

A person viewed from above.

Inventory

Count, amount and or time should
be recorded.

Push

Material that is produced and
moved forward before the next
process needs it. Usually based
on a schedule and forecast.

Pull

It is the aim to ‘pull’ the material
through the factory, not ‘push’ it.

Shipment

Frequency and batch sizes are the
key.

Supermarket

A controlled inventory point that is
used to determine production
upstream.

Withdrawal

‘Pull’ from a supermarket.
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Icons

Represent

FIFO
O

Notes
A device to limit quantity and
ensure FIFO flow. Maximum
quantity should be noted.

Transfer

Manual
information flow

Production schedule or shipping
schedule or Kanban card.

Electronic
information flow

Telephone, fax, EDI, TT etc.

Withdrawal card

Card or device that authorises the
transfer of parts.

Batch card

The one-per-batch card that
signals when a re-order point is
reached and authorises production
of a new batch.

Card box

Place where cards are collected.

Cards arriving in
batches

OXOXOX

Load-levelling

Tool to intercept batches of cards
and level the product mix at a
pacemaker work-centre.

Paced delivery

Material Handler who delivers
material and cards at a controlled
pace to help maintain the
production pitch.
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Icons

Represent

Notes

Kaizen lightning
burst

Highlights critical improvements
that are needed to achieve the
Future State Map

Inventory control

The inventory at Finished Goods or
Raw Materials can be considered
to be Water in a tank with the
Demand at D the Input at I and the
Inventory Level to be controlled
between the two limits U (Upper)
and L (Lower). The Demand is fed
back to the supply side as far
upstream as possible, and the
production is thus ‘pulled’ through
and enters at I. With this system
the Forecasting disappears.

I

U
L
D
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Appendix 2: 12-metre yacht design details
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“…I am astonished by your work. It is truly excellent.”
David B. Graff, United States Air Force, Air University, USA
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Runs’ …as a great resource paper for our lean practitioners.”
Dr. Barbara Blades, Adviser to Minister for Health, NSW
“I used your book ‘The Quality Solution’ when I took over a hospital lab
which was in dire need of improving its processes and results. I took the
lab from 600th in the international external QAP we were in to being
consistently in the top five.”
Dr. Peter Murphy, General Manager, Business Training Program,
Research Institute for Asia and the Pacific, University of Sydney
“The feedback from the course was excellent with participants stating that
they felt the course was extremely worthwhile.”
Professor John Niland, Vice Chancellor, University of NSW
“I am writing to you, both personally and on behalf of the University, for
your kindness in agreeing to deliver the occasional address at the
graduation ceremony for the faculty of Commerce and Economics.”
Mr. David Miles, Chairman Australian Government Industrial
Research and Development Board
“During your term on the Committee, you have provided valuable input to
the ongoing administration of a number of innovation programs…your
contributions are greatly appreciated.”
Andrew Benson, Chairman, Manufacturing Industry Council
“On behalf of the Manufacturing Industry Council, and the Department of
Economic Development, I would like to thank you for your contribution as
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a presenter at the Manufacturing conference ‘A Dynamic Profitable
Future’.”
Professor E.O. Hall, University of Newcastle
“For my part, I am happy to recommend him, his research capabilities are
evident, his energy is enormous, and he is a first rate experimental
scientist.”
Australian Institute of Management
“This distinguished Australian author has established an enviable
reputation among international writers on this most topical field.”
Dr. Ezzelino Leonardi, Technical Director, Pirelli
“Dr. Blakemore is and intelligent fanatic, with very good professional skills
and he is a good communicator.”
Engineers Australia
“Dr. Blakemore is recognised for innovation and invention … he is
recognised as one of the top engineers in Australia for manufacturing
expertise.”
Peter J. Ramage, Manager Industry Advisory Services, State
Development of New South Wales Australia
“Please accept this working training model as an excellent example of the
outcomes of a joint consultant/government effort.” Letter sent to the
University of NSW.
Mr. Mal Beavis, Manager, Comalco
“I personally would like to thank you for the top effort you put in for the
QUIDS program performance this morning.
Congratulations and
thanks… an excellent achievement.”
AIC Conferences
“Due to the outstanding success of this workshop, AIC conferences and
Dr. John Blakemore are bringing this workshop to you again in 5 capital
cities. Over 250 participants have attended Dr. Blakemore’s programs

257

and some comments include, excellent speaker, most enjoyable and
informative, excellent conference.”
Mr. John Wisby, Wisby and Leonard
“I found John Blakemore to be one of the most professional and helpful
consultants I have dealt with.”
Dean Fleming, GM Le Cornu Furniture
“A key Strength was the presenter’s knowledge and skill.”
Jenny Fisher, Warringah Shire Council
“A key Strength was the information, program structure and the easy to
understand concepts.”
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