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Editorial
This issue of New Engineer features a series of papers
by the National President, all of which have been published
elsewhere and commented on very favourably by overseas
reviewers, including in one case, the U.S. Air Force for the
paper on short production runs.
With to-days emphasis on innovation and research by the
current Federal Government it is hoped that more professionals will come forward and publish in New Engineer.
ManSA will hold it’s AGM at 6.00 for 6.30 pm on Monday
7th April at The Engineers House, 21 Bedford Street, North
Melbourne. See you there.

The views expressed by contributors are not necessarily those of the publishers. Readers are responsible
for their own interpretation, decisions and application
of the ideas presented. Refereeing of papers can be
arranged on request.
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IIE News

Federal Council
IIE Federal Council had its first telephone-bridge meeting for 2008,Tuesday 4th March, and a brief report on matters discussed is presented below.
On routine Institute matters, reports from the Secretary
(Daniel Kulawiec), Treasurer Radha) and Membership (Lex
Clark) indicate that the IIE continues to be well managed,
is financially sound and has ongoing, modest growth in
membership. Other matters discussed along with details
of the above reports can be found on the IIE membership
web site.
The main business for the meeting, however, was to allow the Federal President to report to the Council on his
recently conducted trip visiting all states within Australia.
It is that report that I wish to briefly summarise for IIE
members now.

IIE Federal President’s
Trip Report
Damian Kennedy visited all mainland states including the
Northern Territory. The purpose of the visit was to meet
up with local IIE members to identify and discuss local IIE
issues, visit local universities to meet academics active in the
area of industrial engineering and engineering management
teaching and research, and to make contact with local major
(ASX200) companies to identify and discuss any current
corporate productivity and performance issues.

In SA
The trip commenced in Adelaide where I meet up
with several local IIE members, one of whom is also a local academic at the University of SA. One of the potential
outcomes of this is that it is likely that SA will now most
likely have its own separate State President (and council)
and possibly a new Director on the IIE Federal Council.
At the University of SA, Dr Juan He was most helpful in
identifying several academics for me to follow up with in the
near future. This will be done within the next month or so.
Corporations visited included Beach Petroleum. Very
useful discussions were held and these will be the subject
of a review paper currently in preparation and planned to
be published in the next (May/June) issue of this journal.

In WA
Bob Watson and David Karr were host to me in Perth
and I thank them for their time and effort in making me
fell most welcome.
A most useful meeting with local IIE members raised a
number of issues, including student involvement within IIE,
assistance to early career IEs in industry and in self-employment (owner consultancies), and the role of the IIE’s more
senior members in the ongoing development of the IIE.
Again, details of all this will be addressed in the trip review
paper currently in preparation.



A visit to Curtin University also proved most fruitful
with meetings with Professor Moses Tade (Engineering
School) and Professor Robert Evans (Curtin Graduate
Business School). Discussions were held regarding recent
breakthroughs in IE research in relation to performance
theory and its potential applications to the undergraduate
teaching of IE-type programs in Australia and potential applications to corporate Australia.
Meetings with representatives of local major companies
included the new owner of the Coles Group, Westfarmers. Several issues were discussed, particularly the issue of
integration of the Coles operations into the West farmers
portfolio of businesses. It was noted that Westfarmers is
now among the largest of Australian employers with 200,000
plus employees. However, it is facing major productivity
issues as was noted with several other major Perth-based
ASX200 companies consulted.

In NT
Continuing the clock-wise tour around Australia, a brief
visit to Darwin saw visits to the Charles Darwin University
and discussions with local ASX200 Companies Compass
Resources and Energy Resources of Australia.
At CDU, a meeting with Dr Rob Wolf – an engineeringmanagement academic in the Engineering Faculty proved
most helpful. Rob has a background in the local energy industry before joining academe at CDU. Rob was most interested
in the results of the around-Australia tour to date and is keen
to be involved in future follow-up developments.

In QLD
Glenn Seaby, IIE-QLD President was mine host on this
leg of the trip. We had the opportunity to discuss local IIE
issues and to meet with a representative from the QLD
Manufacturers association. Again, much useful information
was gathered on this leg of the trip.
A visit to the Queensland University of Technology was
facilitated by fellow IIE member A/Prof. Lin Ma. Lin and I
subsequently met up with Prof. David Buisson (Director of
QUT’s Graduate Business School). We have all agreed to
continue our discussions and in particular how QUT and
the IIE together can better interface with local industries
in addressing their own particular productivity and performance issues.

In NSW
Chrys Hawkins, President of the IIE-NSW Division facilitated meetings with local IIE members and, for this, I thank
Chrys. In Sydney, we discussed the potential new role that
IIE could play in helping Corporate Australia achieve higher
levels of productivity and performance and what role the IIE
could play in further developing the skill sets of current IEs.
Several very useful suggestions were tabled and I thank Chrys
Hawkins, Peter Ellis, Robert Stufkins, et al for their generosity
in time and contribution to discussions and ideas.

New Engineer Journal — March 2008

Flying visits to both the University of New South Wales
(UNSW) and the University of Western Sydney (UWS)
subsequently ensued.At the UNSW, meeting with fellow IIE
member A/Prof Berman Kayis proved (again) most useful
with her being particularly interested in the new theoretical developments previously referred to and their potential
application to local companies.
At the UWS, I again met with representatives of both
Engineering and Business Schools and, in particular, through
colleague Dr. George Rossier (both an engineer and business
school academic) we jointly had discussions with A/Prof.
Pren Samaranayake and others of the UWS Business School.
Again, much enthusiasm was expressed at jointly forming
into some form of “knowledge network” to jointly develop
new training programs in IE and new “productivity and
performance” packages for Corporate Australia. More on
this in the upcoming review paper.
Finally, meetings were held with Corporate Development executives from several of Australia’s leading, Sydney-based, ASX200 companies - including representative
organisations from such diverse industries as banking and
energy – for example, the St George Bank (SGB) and the
Australian Gas & Lighting Company (AGL). Productivity and
performance issues were again mainly on the agenda and
particular concerns were raised re: the realisation of human
potential (in general) and, in particular, the difficulties associated with “knowledge silos” existing within organisations

and how best to realise the synergies (in improving corporate productivity and performance) by “integrating their
knowledge” for the good of the company, their shareholders,
their employees, and the community at large.

Looking Ahead
Much work needs to be done in formulating new ways
forward for the IIE in 2008.Attention has to be given to the
further development of the IIE membership and how the
IIE can best meet the expressed needs of its members.Also,
the role of the IIE within the wider community needs to be
revisited in the light of expressed concerns of Corporate
Australia – in particular their expressed concerns re: overcoming ‘knowledge integration’ issues causing productivity
and performance gaps in their companies and in times of
ever increasing constraints on the availability and affordability of scarce and valuable resources.

Finally
I wish to thank all who took the time and effort to
meet up with me on my “quick swing” around Australia.The
challenges to the IIE are obviously many and varied, and yet
they are also a great opportunity to overcome and for the
IIE to really make a difference.
Dr. Damian Kennedy
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Innovation and R&D Needed
to Create a Viable Flexible
Manufacturing Industry
Dr John Blakemore
The role of the manufacturing sector in generating
wealth in Australia as a percentage of Gross Domestic
Product (GDP), is in decline and has now reached approximately only 11% of the total for the nation. At the
same time, our manufacturing industry employs one million
people directly and until recently was contributing 28%
to total trade exports i.e. it was punching well above its
weight in the global export market for its size, unlike the
service industry. Our heavily consumer oriented society,
which increasingly is living off debt and the equity in housing,
continues to buy imported manufactured goods to such an
extent that our trade deficit in manufactures has increased
alarmingly. At the same time, our current account deficit
(CAD) has reached 6% of GDP and our net foreign private
debt is almost 60% of GDP despite the fact that our terms
of trade have never been better in the last 50 years and the
resources boom continues.
There is a general belief by economists that this level of
debt doesn’t matter as long as the rest of the world does
not see it as a problem.An increasing debt does mean however, that the interest burden, which is at an all time high
of approx $1Bn per month, continues to grow, and asset
ownership and control shifts overseas.This cannot continue
forever and the longer it goes on for the more painful the
inevitable correction will be.
A viable manufacturing industry is therefore vital for
the following reasons:
1. It can greatly assist in decreasing our CAD.
2. It can offer an extra dimension to workforce and scientific and engineering creativity.
3. It is essential that we do have a balanced economy to successfully weather future global shocks and to strengthen
national security.
4. Building a better manufacturing capability now, in industries where we have a natural competitive advantage,
can offset the decrease in the value of the Australian
currency in the years to come once the resources boom
nears its end and our CAD and net private debt are
seen by the international community as problems.
5. It will assist in creating the capital we need to innovate
new products and processes and lift our private R&D
effort from its very low international ranking. This low
private investment in R&D could be associated with the
fact that the asset and company control is overseas.



6. This capital will also assist in funding the commercialisation of the new processes and products, an area, which
from personal experience, Australian financial institutions are not enthusiastic to support.
With the current Australian dollar at say $0.80 US, it
is not possible for Australia to compete in high volume
consumer manufactured goods like say flat screens or TVs,
or in areas where the total direct labour cost is very high
(say >25% of the total factory cost). It is possible, however,
to be a world leader in niche markets for manufacturing
(say solar power products, photo-voltaics, medical devices,
scientific applications and instruments, wind-power devices,
or in areas where we have a distinct strategic and competitive advantage (e.g. high value Aluminium components for
aerospace and autos.).
Research and Development, innovation of product and
process and creativity and niche market development are
all critical to ensure a continuation of our high standard of
living, which relative to the rest of the developed world is
slipping down the ranking.
In addition, we still need to improve our general approach to manufacturing, particularly the way we plan our
work and integrate our systems and processes, since our
methods are lagging behind the world’s best. Our focus must
be on flexibility, quality, speed and continuous process innovation.This innovation is not only to make new products
but to innovate new ways to manufacture them.
A recent tour of some of the world’s best manufacturers including Honda, Toyota, Panasonic, Kawai, Mazda, and
Canon, principally in Japan, has once again shown that the
Japanese methods called Kaizen (continuous improvement)
and Kyosei (living and working together for the common
good), have been taken to a new level. By working on the
nine wastes in production, and continuously improving all
aspects of process, product and people, and focusing simultaneously on long term and short term objectives, the
Japanese workforce remains highly motivated and creative.
Economists make the point that Japan has a low rate of
growth and has experienced unique difficulties in the last
few years mainly due to the reluctance of the Japanese consumer to spend and the poor Japanese infrastructure and
the lack of willingness to write off bad debts. Considering
that the Japanese do not have the inherent resources wealth
of Australia and import almost all raw materials and energy
and only survive by creativity and scientific and engineering
expertise in manufacturing, they can still be a role model
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in these areas. This was very clear during my last visit. One
has only to look at the way Toyota and Honda have demolished the American auto industry in the American’s own
market to realize that their manufacturing techniques are
the world’s best.This not only applies to cars. Consider the
quality of products from Panasonic and Canon as further
examples. As well as the superiority of the manufacturing
processes, the workforce and the population generally benefits. In particular at the new Canon plant at Toride, north
of Tokyo, I saw the most positively motivated workforce I
have witnessed anywhere in the world. This comparison
includes manufacturing plants in the USA, Germany, France,
Italy, Switzerland, China, and NZ and many others and of
course Australia.
The most significant and noticeable change I saw on
my recent visit, compared with my earlier visits, was the
greater emphasis on shortening the production time and
the larger release of creative innovation by the workers
as they designed their own clever tools to make their job
easier and improve product flow to aid flexibility. Twenty
percent of the time is allocated to training and innovation
and quality meetings where teams assist each other in applying scientific logic to applied manufacturing problems. In
most cases the mock up prototype solution, if it involves
a tool or device, is built from say Aluminium extrusions in
a dedicated room.
Special emphasis is placed own training using the Meister system. Everyone is encouraged to move up the skill
level and the Meister is revered by all including the Canon
CEO. On one occasion, I used a tool designed
by an operator, which allowed him to lift and
assemble a 65kg part into a copying, machine
with his little finger.

The planning approach used at Canon is the same as
the one Blakemore Consulting developed at Shaw Australia
in 1999, where, after implementation, the total working
capital was reduced by $40M and the on-time deliveries
at the same time were improved from 32% to 99%. The
profitability improved dramatically from a loss to approx
$40M EBITA. The key to this is to build flexibility into the
planning cycle as well as the machines and processes. The
capital released at Shaw enabled the company to withstand a 6 week strike and increase Gross Margins on fast
moving lines. The old MRP rules were abandoned for the
5500 products made. The American owners took a lot of
convincing that our strategy was correct and they followed
the Lean strategy in US with a much simpler system and a
vastly smaller product range and we outperformed them.
Simple application of the Lean Manufacturing rules at shop
floor level, while necessary, would not have led to such an
outstanding result at Shaw Australia in such a short time.
The results of this approach are illustrated in Figure 1 below, which is a reproduction from the Initial Public Offering
(IPO) document prepared by the company after they sold
it and floated the new company. The results here are for
profits in 6 month intervals.The forecast result was also met.
The method employed to achieve such outstanding results
relied on the simple introduction of flexible manufacturing
mathematical rules into the existing planning system with
no capital expenditure, not lean manufacturing at the shop
floor level.The application of the Toyota Production system
or the Honda system needs to follow this initiative.

At the head of each production line was a
massive colour photograph of the team leader
followed by signs saying that it takes 0.8 seconds
for a step and 0.6 seconds to turn. Unnecessary
movement of people and product is a waste.
The shortening of the planning cycle has
become a sharp focus of all plants so that the use
of forecasts can be reduced as much as possible
in the production process and batch sizes can
be continuously reduced.This is a step which is
often overlooked in Australia.
The process of what we call Lean Manufacturing has
passed to a new level which can only be described as Continuous Innovative Manufacturing, the step beyond Lean.
The lessons from this simple approach can be applied
by all Australian manufacturers.
When products are not made to order because the
production lead time is too long to satisfy the customer
just in time without inventory, the finished goods inventory
can be manipulated and reduced dramatically using the
new rules. This is not understood by producers who stick
to old Materials Resource Planning (MRP) rules based on
a forecast.
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The power of the Japanese approach can no longer be
questioned. As mentioned, Toyota and Honda have demolished GM and Ford in the American companies own markets.
Even in 2004, Toyota could have purchased GM plus Ford
with one year’s profit.
For a considerable time in the 80’s there was a popular
line of thinking in the USA, pushed by Harvard and MIT and
American management gurus, that the Japanese were good
copiers but they lacked the creative talent to be innovative.
Who would be game enough to say this now.
Toyota in Australia is now leading the sales race. In the
50’s GMH had 50% of the Australian market. Now it has



Innovation and R&D Needed to Create a Viable Flexible Manufacturing Industry
approx 15% and most of the sales are fleet sales at reduced
margins, not private sales. Australian manufacturers generally, are not learning fast enough. However, at the time of
the launch of the 2007 Camry, the Australian produced
car was ranked as the highest quality of all the new Camry
plant products as measured by Japanese auditors. This to
me illustrates that we can do it.
The manufacturing problem in Australia is firmly based
in the management court. The leadership has not been
good enough. Too often the CEO’s take a short term view
to maximize shareholder value and sacrifice longer term
improvements. They fail to see that innovation should be
firmly placed on the Board’s agenda.
One company Blakemore Consulting consulted to required us to guarantee a payback period of 6 months on a
$0.5M investment in process innovation aimed at reducing
production time from 10 days to 1 day.We could not agree
with this fat to short a time scale but did agree to a more
realistic 18months.They found this unacceptable and therefore the innovation was never implemented. Four years after
this rejection the company went into receivership.
Surely, there is a message here.
While we continue to ignore our manufacturing sector,
our CAD escalates and asset ownership and control moves
overseas and our private R&D investment remains low.

One of the most important concepts in economics
is productivity. It is simply the ratio of outputs to inputs,
ie how much we produce measured against the total use
of labour and resources. This is turn is determined by innovation, skill level and investment. What really matters is
employment, productivity, equality and enabling all types of
people to achieve their potential, not just those with skills
aligned with the service industry as economists would have
us believe.
New innovation and flexible manufacturing and management techniques focusing specifically on industries where
we have a unique competitive advantage, or a created niche
market are needed urgently.
If this requires government assistance in the early stages
of development to overcome the lack of manufacturing
education and resources then so be it, after all Toyota was
supported heavily by the Japanese Government in its early
development and look at what they have achieved. It was
the intervention of the learned Dr Edwards Deming who
led the revolution.
We must focus sharply on innovative flexible manaufacturing.
We can do it.
Dr John Blakemore,
Principal Innovation,
Blakemore Consulting International,
Martin Place Sydney
masc@blakemore.com.au
www.blakemore.com.au
Ph 0414 970 758
02 8875 7889, 02 9357 2518, 02 9238 7670

To economists who claim this does not matter I suggest
they look at the latent advertising by Sony in the James Bond
movie, Casino Royale and tell me it doesn’t matter. Sony
own the studio, control the contracts of the actors and fill
the movie with latent advertising for the VAIO, Cybershot
and Sony-Ericcson. Sony is a manufacturer.
Manufacturing does matter.

Conveyor Belts are Out
and Clusters of Robots are In
John Blakemore
Lean manufacturing has taken a new twist. At the Panasonic (Matsushita) Saga plant in Kyusha in Japan, the time
from start of production to finish on production has been
reduced from 2.5 days to 40 minutes.All this after doubling
the efficiency of the plant over the previous 4 years. How?
Yes Conveyor belts are out and clusters and cells are in.
The principles are exactly the same as those employed by
Canon at their Toride works north of Tokyo.
The Saga plant now produces phones, fax machines, and
security cameras in production times previously thought to
be unachievable.



Robot clusters have replaced conveyors. Redundancy is
built in. One has only to look at the flexibility and performance of the Honda Asimo robot to see where that further
advances are achievable.
The market place is dictating rapid change. When you
examine the whole of the supply chain the efficiency gains
multiply.
In the past the planning and scheduling was centralized
but this does not fit with factory configurations that need
to change weekly.
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Technology Business
Opportunity Creation
Executive Summary
Executive and enterprise leadership will have to be more
innovative and creative and numerate if the enterprise is
going to win in the future.We are entering the age of brain
management over brawn management. Hence it is believed
that businesses will quickly separate themselves into those
that accept the challenge and those that don’t. Successful
enterprises will be more strategic and numerate and employ
the latest technology and continuously create opportunities
for their products and services.Those that don’t will quickly
dissolve in the competitive environment.
The living organisation, one that responds instantaneously to the environment and the changes of the consumer, is
with us already.
Businesses must therefore must monitor a larger and
more complex marketplace. Modern technology will enable
business to respond to the challenges posed by the sudden removal of many commercial boundaries. Many of the
problems, however, will not just be technical, they will be
cultural since new disciplines must be learned by all. This
means an increased amount of technological and cultural
change, but change at a rapid rate.
This paper describes these changes and makes a range
of recommendations for enterprises to accept the challenge
and create the future.

1. Introduction
Globalisation and the speed of the microprocessor are
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 data interchange 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 highly 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 quicker as they identify and create new market
opportunities.
Businesses must therefore continuously monitor a larger
and more complex marketplace and continuously update
their technology.To do this their processes internally must
be under tighter and more predictable control with cashflow
administered in real time.
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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.
• Using the latest technology and information and intelligence based systems which are continuously upgraded,
both in hardware and software. Much of this information
has to be available to a learning, focused workforce who
also are continuously upgrading their 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.
• Teams operated by frontline staff with significant autonomy to improve service to the customer.
• Structured in a tightly controlled manner and hence they
are able to move quickly to take advantage of cultural
and perceptive swings in the marketplace.
• Focused on a reduced time to market for new products.
This will quickly sort out the leaders from the followers.
• 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, new disciplines need to
be learned by all.This means an increasing amount of technological and cultural change - change at a rapid rate.

2. Technologies for the 21st Century
2.1 Information Technology
Currently microprocessors are now doubling in speed
every 1.5 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.
Microprocessors are now three times faster than had been
predicted in the early 1980’s. This defies some of the normal laws of innovation prediction and forecasting. Part of
the reason is a key technique called pipelining (integrated
process steps).
Improvements in processing chips are ineffectual unless they are matched by similar gains in memory chips.
The capacity of Random Access Memory (RAM) has increase
fourfold every three years, but memory speed has not been
able to keep up and in fact the gap between the top speed
of processors and the top speed of memories is widening.
One popular method of overcoming this problem is to place
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cache on the micro process itself. This cache holds those
segments of the program that are most regularly used and
thereby allows the processor to avoid calling on external
memory chips.
However computing methodology can be revised
suddenly by some strategic chaotic input. It is believed
that pipelining, super scalar processing and caches will
continue to play an important part in the advancement
of microprocessor technology. These microprocessors will
be appearing in practically everything that is technological.
The range of applications will be mind boggling. They will
involve voice recognition, virtual reality, light switches, even
pieces of paper. In addition, it is possible in the future that
microprocessor memories could merge in a technological
blending operation.
Todays microprocessors are almost 100,000 times faster
than those made in the 1950’s and yet cost 1,000 less. The
implications of such a breathtaking advance are purely
limited by human imagination.

2.2 Artificial Intelligence
The computer has shown already that many actions we
think are difficult can be readily automated and speeded
up. However, many of the tasks that are easy for people to
do cannot be done successfully by computer presently. For
example, computerised reasoning has some very narrow
strengths and some wide weaknesses. As well, predictions
of achievement of artificial intelligence have been overly
optimistic. Some people now believe that artificial intelligence 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 artificial intelligence programs
is the multiple meaning of words. 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 and metaphor and
sarcasm. The processors can check grammar, spelling and
to some extent content but what about intonation, double
meanings and dishonesty. 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.
As palm top diaries, smart cards and interactive television proliferate the gap between users and non users will
become even noticeable. More and more of us are spending
more and more time in front of television sets and computer
screens collecting, assimilating, visually assessing complex
collections of software information. The digital world will
start dictating our behaviour.
Software agents (programs) have been born.These know
the users interests and can act autonomously on their behalf. Such programs differ from regular software programs,
by seeing themselves as separate entities. Agents will learn
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by experience to be flexible and adaptive and will respond
to unforeseen circumstances as well as being multi tasked.
People have been trying to build such knowledge based
agents for over forty 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.

2.3 Virtual Reality (VR)
Computers will become extensions of our bodies using
virtual reality. This permits everyone to behave as if they
were somewhere else.This place may be fiction, a recreated
environment from another place or another time.VR transports perceptions by appealing to sight, hearing and touch
all at the same time and by presenting images that respond
immediately to ones movements. The current bulky, head
mounted steroscopic displays used in VR will be replaced
very 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. VR will make little distinction between body
and mind. Where will this lead?

2.4 Satellites
Satellites in the future will provide almost universal
access to the information cyberspace. Satellite systems
will soon bring communication to that half of the worlds’
population that is currently hours travelling time from the
nearest phone. Hence doctors and other specialists in these
areas will have immediate access to the best information and
the best people available in the world. What a revolution!
Suddenly there will be an explosion of awareness!
A probable most important consequence of satellite
communications may be that it will help to stem the large
scale migration of people from the countryside to cities and
densely populated urban areas. There will be a redistribution of population.

2.5 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.

3. Environment
The waste makers of society must be tackled right at
the fundamentals of generation of industrial, agricultural
and energy waste. This means more recycling and more
reuse and smarter use of what is almost freely available
– sea, wind and tide.

3.1 Solar Power
The earths surface receives ten times as much energy
from sunlight as is contained in all of the known reserves
of uranium, oil, natural gas and coal. Since 1861 people have
been trying to harness effectively solar power.The beneficial
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effect of the use of solar energy in reducing air pollution
and global climatic change is well documented. It is highly
unlikely that a single solar technology will predominate.
Electric power can be generated by:
• Building solar heat engines
• Photo voltaic cells
• Harnessing the power of rivers and dams
• Burning bio mass
• Erecting wind turbines
• Fuel such as ethanol and methanol (generated from bio
mass).
Whilst only 0.25% of the sun’s energy is converted into
wind power, it is still significant in terms of energy consumption by people.
Solar energy itself is getting cheaper. In fact the total cost
has fallen by over 70% in the past 12 years. It is hoped that
solar technologies will enable the developing world to skip
a generation of energy production infrastructure.

3.2 Fusion
It has been one of man’s most recent dreams to recreate
nuclear fusion. Fusion uses atoms present in ordinary water
as a fuel and therefore harnessing this process could ensure
future generations of adequate electric power.
Fusion has so far failed to deliver.The problem is basically
containment of the reaction. If this problem could be solved
then our energy difficulties would be removed.

3.3 Industrial waste
There is a significant shift already to not only recycling
and reusing what was previously thought to be waste product, but strongly looking at its creation in the first place.The
future will be about clean industries. Automobile recycling
is one of the most successful examples of the reuse of
manufactured product.The steel body can be remelted in a
blast furnace, lead from batteries can be recovered, plastic
bumper bars and components can be disassembled and
recycled, sump oil can be recycled as can the coolant.

3.4 The Future of Agriculture
The farmer has to go high tech. Technology has been
the most reliable force in increasing farm productivity. Sustainable agriculture is defined as “farming that meets rising
demands over the indefinite future at economic environmental
and other social costs consistent with rises in incomes” (Pierre
Crosson).
In the future integrated pest management systems will
be used to control harvest. This is a result of pooling and
interpretation of a vast body of knowledge of insect biology and plant mites. As this knowledge increases, more
and more clever inventions will be harnessed to increase
productivity. New farm implements for agriculture will also
be used to great effect.
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4.	Materials, Manufacturing
and Machines
The future of machines, materials and manufacturing
will involve:
• Increased use of robotics
• Microscopic machines
• The use of advanced composites and intelligent materials
and self assembling materials (SAM)
• Custom manufacturing in higher temperature, superconductors.

Robots
Currently it is believed that the first robot went into
production in 1961 in a die casting operation. Now there
are over half a million robots operating worldwide. Some
people forecast that homes of the future will involve automation systems that will outlive the occupants. Others
envision that robots will serve and mix with humans for
everlasting mutual benefit.
One of the most important lessons learned so far about
robotics is that they can only be used in systems that are
operating under tight control. If the system they automate
is poor then the product is still poor. The human skill in
handling the development of robots may well determine
the levels of human activity in the next century.

Microscopic Machines
New electronic fabrication processes can currently produce such things as data storage chips or even a chemical
factory on a microchip. Researchers in microelectronics have
already built motors that can be deployed to move atoms.
The size of the mechanical elements are microns in size.
Micro mechanical devices of the future will supply electronic
systems with a window to the physical world which will enable us to use all of our senses.The advances in technology
and technical peripherals will be enormous as we couple
mechanical and electronic microsystems. A library of information will be written in area the size of a micro chip.Arrays
of micro valves will release drug doses into bloodstreams at
precisely timed intervals. Where is the limit?

Micro Electro Mechanical Systems (MEMS)
Micro Electro Mechanical Systems have already been
born. Engineering of small machines and sensors will allow
new uses for conventional ideas. MEMS will give micro electronics an opening to the world beyond simply processing
and storing information. Imagine a chemical factory on a
chip. Such a calculator size device could reconstitute freeze
dried drugs and perform DNA testing. The world will be
very different!

Advanced Composites
Much of the promise of advanced composites is providing greater strength, lower weight and hence greater fuel
efficiency for moving vehicles has not been realised, mainly
because of their total complexity and understanding their
properties and performance – but this can change.
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The fracture of the Americas Cup yacht “One Australia”
is evidence of how little is known about the real performance of some of these materials. Much is yet to be done,
but where will it lead and will these problems be solved
very soon?

Intelligent Materials
Scientists are now creating materials that can predict
failure and repair themselves and materials that can adapt
to the environment in which they are being used. Imagine
buildings that reinforce themselves during an earthquake.
Many researchers have already demonstrated the feasibility
of such living materials. Steel “work hardens” but little use
has so far been made of this.
The skilled engineer always designs with the worst
case scenario in mind with the result the design contains
very large margins of safety, redundant sub units, numerous
reinforcements and back up systems and added weight.The
intelligent material systems on the other hand will have
great economies of scale and size.The name “actuator” has
now been given to materials that allow structures such as
ladders to adapt to their environment.The four most common actuator materials are:
• Peizoelectric ceramics
• Magnetostrictive materials
• Shape memory alloys (Nitinol)
• Electro rheological and magneto rheological fluids.
These materials such as the shape memory alloy (Nitinol) have outstanding characteristics but are only just being
understood. Use of such materials will release a brand new
way of engineering. Such materials will be able to sense their
environment, store detailed information and experiment.
The most lasting influence will be on the philosophy of
design, they may eliminate forever catastrophic failures.

Self Assembling Materials
Complex machines of the future cannot be built with
current methods. It will be necessary for them to almost
make themselves. Self Assembled Monolayers, called a SAM,
is a simple prototype that exemplifies the design principles
that people are investigating with self assembling materials.
The result of understanding how these work will enable
such things as placement of the silicon and dopant atoms
in the semi conductor crystal to be done by the materials
themselves, not by individual human intervention.
Nature abounds with examples of self assembly. Consider a raindrop on a leaf, the rain drop assumes the shape
required for an optical lens. Self assembling materials are
about using nature in manufacture.

Superconductivity
Superconductivity may be regarded as the path of zero
resistance. It is well known that the path of least resistance
is the one that nature prefers, but such a path is not always
readily revealed. When superconductivity was discovered
in 1911 with liquid helium at 4° kelvins (4° above absolute
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zero) it was observed that mercury would suddenly transmit electricity without energy loss. Superconductivity has
made little advances in recent times but is now poised to
make a very significant impact on society. The reason for
this is that as experimental work goes on, the temperature
at which complex materials become superconductive has
continuously increased up to 93° kelvins. This has been
observed in ytrium, barium, copper oxide or YBCO.Already
as a result of super conducting research, a super conducting
quantum interference device called a SQID can serve as a
highly sensitive detector of magnetic fields and as such can
detect weak magnetic signals from the heart and brain.This
opens up a brand new area of scientific investigation and
previously unimagined medical benefits.
New super conducting materials could probably boost
the speed of computation by another 50 times. Once
superconductivity is better understood higher and higher
transition temperatures may be reached.

5. Biology/Medicine
21st Century will see innovative solutions to some
of the worlds 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 severe combined immuno
deficiencies (SCID). Other disease to be treated in clinical
trials on gene therapy are cancer, AIDS, arthritis, periphal
vascular disease, haemophilea and cystic fibrosis.

Artificial Organs
Already medical science has moved beyond the practise
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 or 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.

6. 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 and cooperate through crowded
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traffic systems and so travel freely. 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 motor car but the plane as well.

for Yamaha and leaving massive stocks of unsold motorcycles
in the Yamaha showrooms.Yamaha surrendered! The SPED
teams used by Honda in this creative way were cross functional and linked sales and marketing, production, engineering and development and could move super quickly because
of Honda’s very strong Formula 1 experiences.

Discussion

If the major elements of change in business today are
analysed and prioritised it would be possible to get a list of
the top 10 as shown in Table 2.

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 has not really
been matched by our ability to adapt to it.This exponential
growth in technological change is a result of the scientific
method and the inherent ability of scientific process to build
on firm foundations.These arguments don’t 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. In fact the principles underlying the liberal democratic process will in future have more and more influence
on the overall principles of business management. In addition, if we look at the commercialisation of innovation, the
gap between invention and payback is narrowing distinctly.
As shown in Table 1, in 1666 it took the world 27 years to
simply know that Isaac Newton had developed the theory
of calculus. In 1880 the commercialisation of inventions was
still taking 30 years, whilst in 1967 it had been reduced to
9 years in the year 2000 where will it be.
Table 1
Commercialisation of Innovation

Table 2
Major Elements of Change
1.

Globalisation

2.

Technological Explosion

3.

International Consumerism

4.

Brain not labour

5.

Systematic Networks

6.

Electronic Data Bases/Data Interchange

7

Shift to Asia

8.

Triumph of Fact over Fiction

9.

Supremacy of Knowledge Based Decision Making

10.

Team Creativity

This list can be expanded with lower priority items up
to 250 elements.
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 process
in the company itself, must be able to respond to chaotic
inputs, quality and therefore the internal business systems
must be under tight control. If this is so, the company can
be highly flexible and respond quickly to massive change
inputs.

Year

Average time from discovery
to commercialisation or use

1666

27 years for Isaac Newton to publish
theory of calculus

1880

30 years

1945

16 years

Table 3

1967

9 years

1985

2 years

Globalisation of Business
The Dissolution of the Nation State

2000

?

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 illustration of
this was the Honda Yamaha war in Tokyo in the mid 80’s.
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
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An example of the globalisation of business and the
dissolution of the nation state is given in Table 3. Here it
is seen that for Pontiac Le Mans GM USA is outsourcing
most of its components depending on the best and most
successful supplier – is it an American car?.

$US
10,000 For a Pontiac Le Mans – GM
3,000 South Korea for routine labour and assembly
1,750 Japan for Advanced Components
750 Germany for styling and design engineering
400 Taiwan, Singapore and Japan for small components
250 Britain for advertising and marketing
50 Ireland, Barbados for data processing
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Rapid change in commercialisation and electronic data
interchange puts greater emphasis on companies to be
globally competitive. Table 4 gives the ranking of global
competitiveness of Australia compared with other countries.
Australia scored particularly poorly in “worker attitude”. In
fact three major areas of our infrastructure involving the
wharves and transport are constraining Australia’s ability
to be the best.
Table 4
Global Competitiveness
Rank

Rank

Change
The process of change could possibly fit into four
particular mathematical models as show in Figure 1. From
this figure we believe that the are four types of different
relationships when taking on the big picture of business.
1. Natural Science – The explosion of the exponential
growth of knowledge
2. Social Development – An exponential growth but not
at the same rate as natural science
3. Political Development – This could be regarded as
linear, zero gradient improvements are marginal
4. Environmental Decline – negative exponential/

Singapore

1

1. Openness

Legal Frame

13

Hong Kong

2

2. Government

Productivity

22

New Zealand

3

3. Finance

Technical Skill

16

USA

4

4. Labour

Worker Attitude

33

3. Political Will – linear zero gradient

Luxembourg

5

5. Infrastructure

LFEM

20

Australia

12

6. Technology

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

If the same analogy is adopted for business the 4 trends are:
1. Opportunities – rapid and exponential growth
2. Customer Base – less rapid exponential growth

7. Management
8. Civil Institutions
As measured by
   (1) GCR (Global Competitiveness Report)
   (2) BERI (Business Environment Risk Intelligence)
   (3) Singapore Productivity Board
Some of the immediately observable rapid technological
changes we see around us are given in Table 5.The consumer
is well aware of the increased utilisation of electronic data
interchange for process control in the service industry
in particular, eg point of sale 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,
increase speed, decreases inventory and decreases waste.
Such improvements in efficiency are even amplified on the
worldwide web. In addition, the effect of human error is
minimised by utilising such techniques as bar coding and
point of sale technology.
Table 5
Immediately Observable Changes
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1.

POS Technology – Real Time

2.

Supply Chain Integration

3.

Electronic Ordering/Supply

4.

International Consumerism

5.

Technology at Customer Interface

6.

www – on line

7.

On Line Databases

8.

Flatter Structures

9.

Team/Cross Functional Accountabilities

Figure 1

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
of the competition and the rapid change of technology.
Hence we believe we should no longer talk of competitive
advantage but instead use the term “Strategic Advantage” and
hence we define a “Strategic Advantage for Winning”. 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 worldwide process
control expertise was quickly recognised by Porsche three
years ago when they made a Billion $ loss. Today they are
back in the black and striding 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 hired Japanese engineers
to introduce Kaizen and as a result they have produced
new models of much higher quality and reliability. Porsche
is back.
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Action
Business can win if it takes advantage of the new opportunities created daily by new technology and new ways to
configure it.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. In a
nutshell, the board must become increasingly strategic and
less operational.The processes in the company must be 7σ,
ie zero defects, see Figure 2.
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 as quickly as a pitstop in Formula 1. Big opportunities
are being created all around us as IT demolishes boundaries
Today as never before.As all countries compete on a global
basis, regardless of timezones, national boundaries become
irrelevant.This will eventually lead to a global rationalisation
of business and political principles.

This involves seven “Strategy Maps”. These maps are
defined as follows:
1. Marketing and Sales 1 – This is a plot of market opportunity versus sales.
2. Market Opportunity and Sales 2 – A plot of competitive position versus sales
3. People – A plot of capability versus achievement
4. Operations – A plot of technology versus control
5. Innovation – A measurement of age of product versus
sales
6. Finance 1 – Gross margin or gross profit
7. Finance 2 – Net margin (correct allocation of all overheads to product or process involved. Hence in the
above model, 5 basic subject functions of business, all of
which are regarded as cross functional and overlapping
are shown in Figure 4, and any one function contains
all of the others or a part of them.

Figure 2

Such new and strategic thinking means that simply analysing market opportunities and competitive advantage and
setting new directions is no longer good enough. Business
need not only monitor market opportunities and competitive
advantage, but also align these with advanced technology, tight
process control, and capability and achievement of people in
the learning organisation, strongly matched to innovative and
creative spirit and profitability. This means business needs a
better strategic model such as that shown Figure 3.

Figure 3
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Figure 4

Strategy
Future Competitive Advantages

In the past, a competitive advantage was often related to
the size or product differentiation, price or quality level. All
of these can be copied re-engineered or cloned and with
modern technology and improved process control non of
these remain in place for very long.
As can be seen all over the world, competitive advantages which are 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. The VTEC engine developed by Honda in Formula 1
has significant advantages in performance and economy but
the patent could be circumvented by introducing computer
variable timing systems to motor vehicles to yield similar
performance characteristics without the use of twin cam
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Table 7
Strategies for Success

valves with a mechanical switch. In the future, the strategic
advantage will based on knowledge and human skills, control and technology, logistic capabilities, speed and strategic
interpretation of data in real time.

1

Improve process and system control
to become a 7σ company

Strategic Advantage for Winning

2

Maximise use of technology, knowledge
and computers

3

Reward people in value added not hierarchal
positions

4

Use knowledge based interactive marketing

5

Take advantage of new technology
before competitors

6

Become super professional by continuous learning

7

Be agile and service flexible, drive the market,
move at warp speed

8

Develop a capability for supporting change

9

Encourage creativity and innovation
and create value

This will be the ability of the company to learn faster
than the opposition. It will involve the use of tightly
controlled and integrated processes and will lead to fast
generation of opportunities and a recognition of these opportunities or creation of them. To become a winner, the
latest technological advances in machines , vehicles and
processes must be used.Therefore there must be a regular
plan to upgrade microprocessor technology software and
hardware. Depreciation laws need therefore to change to
allow industry to invest and reap rewards sooner as the
capital employed to labour cost ratio escalates.
In addition, 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, is to ensure that the latest techniques
are in place. Some immediate changes to improve the quality
of management in Australia are given in Table 6.
Table 6
Management
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 7σ companies based
on prevention

Measure

Facts accuracy, statistical thinking,
forecasting, proactivity

Habits

Teamwork, process orientation, factual
evidence, creativity, innovation, proactivity,
continuous learning

In the above table it must be emphasised that improved
process control is a result of making that we measure the
right things in the right way and can interpret them directly
onto the Profit and Loss and Balance sheet.
Strategies for Success

There are a number of strategies which can assist in
meeting the challenges posed by radical technological advances. These are given in Table 7.
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10 Collect and analyse data in real time.

Recommendations
The following recommendations are made:
1. Business should continuously increase the utilisation
of the latest technology in all processes in the supply
chain. Instant availability of the latest information using
EDI enables enterprises to speed processes, reduce
working capital and capitalise on the innovations and
improvements demanded by the end users perceptions
and needs. For example, consider the supply of fast
moving consumer goods, (FMCG). EDI means instant
feedback in demand from say, Coles or Woolworths and
instant feedback on successful promotional strategies,
better scheduling in the supply chain and more accurate ordering on the supplies of the raw materials, say
chemicals to make up a household detergent.
2. The frequent upgrading of technological units will
increasingly create new opportunities to modularise
and miniaturise products. The only limitation here is
our imagination.
3. The capital investment dollar to total labour cost
dollar defined as a capital to labour ratio, should strategically increase continuously. This can be regarded
as a critical ratio which will determine success and if
this not seen as a driver then the company will lose its
competitive edge.
4. Increasing the efficiency of the total supply chain and the
elimination of some wasteful steps, such as warehousing,
stacking, packaging and double handling will improve
efficiency enormously. Bulk handling, just-in-time can
be achieved. For example, using EDI, the finished goods
stock at the manufacturing end could be minimised or
eliminated or the raw material supply at the creation
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end could be minimised or eliminated. The use of EDI
to the utmost from the final service delivery source, the
end user, as far back in the supply chain as possible, will
further increase efficiency. This will lead to integration
of processes, the elimination of inventory, the speeding up of productivity and provide fast updates which
can be used to minimise cash investment and enable
the enterprise to respond more quickly to changing
customer demands.
5. It is recommended that the companies continuously
innovate and create new products and processes and
services and do this faster than ever before, since now
customer perceptions can be measured in real time.
This will in turn put increasing demands on prototyping,
modelling, using such methodologies as stereolithography and manufacturing. This places more emphasis on
taking the correct measurements and ensuring these
measurements are accurate.
6. It is recommended that the enterprise be extremely
vigilant in the use and reuse and recycle of materials
since this in itself creates not only cost improvements
and price reductions and competitiveness improvements, but also a realisation of new opportunities for
new products and processes.
7. It is recommended that the company use cross functional teams in areas of business to blend functions as
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needed to speed processes. This means that sales and
marketing and finance must be part of the development
team for new products and processes and services.
8. The blending of technologies creates opportunities like
never before. Imagine blending customer smart cards
with microchips embedded in say a watch to continuously measure the state of health of the wearer. Smart
cards could contain all memory data, credit card data
etc. while the continuous monitoring could be linked to a
digital display like a watch. The possibilities are endless.
9. It is important to enhance the skills of all parties well
beyond the core competency skills. Blending and the
increase in skill band leads to productivity gains which
can be very significant.
10. The enterprise must continuously monitor and measure
the marketplace in real time and benchmark market
trends, process efficiency and consumer and competitive movements.
Dr. John S. Blakemore
Level 57, MLC Centre,
Martin Place Sydney NSW 2000
Phone: 61-2-8875 7889
Fax: 61-2-9357 2518
Email: masc@blakemore.com.au
Website: www.blakemore.com.au
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Maximising Profit with Short
Production Runs…Lean Systems Thinking
J. S. Blakemore

1. Introduction
From individual machines and processes to supply chains,
all industries are beginning to apply the principles of lean
manufacturing to both internal and external systems. This
means both machinery and labour must be more flexible. In general, the application of these principles in large
plant supplying product to the global market producing
on long runs such as those operating in the USA or Japan,
is a formidable task but the problems are even more difficult in Australia where plants operate on shorter runs
with greater product variety. The reason for the greater
complexity of product and process in Australia is a direct
result of its small population and geographical isolation. In
the automotive supply industry in the USA it is common
for the plants supplying Toyota for example, to operate two
shifts 5 days per week with 2 hours between shifts making
only a small range of products (1). This break is to take up
preventive maintenance and scheduled production shortfall
in the previous shift.There is no doubt that Toyota plans the
removal of this break.
The aim of this paper is to give guidelines to the application of Lean Systems Thinking to plant producing a wide
variety of products on short runs…a challenge of great
importance to Australian manufacturers.

2. Background to Lean Systems
A world-wide study of the automotive industry (2)
clearly demonstrated the benefits of the Toyota Production System and Lean Thinking (3). In fact these studies
clearly identified that the WIP (Work in Process) in USA
plants was 1000 times greater than Japanese plants (2).
Independent studies have also observed that Honda have
synchronised body press shops and assembly lines which
are not restricted to assembling only one variety of car at
a time (4). This is a direct result of operating lean systems.
The application of such principles must be however be
backed up by a clear strategic plan and continuous innovation in both product and process (5). All this is meaningless
unless it is supported and practised by the people through
a supportive, flexible team based culture (6.) It therefore
requires that the staff and employees have a continuously
supportive and improving cultural environment.
No one single person has a mortgage on ideas. Artful
workforces harness their creativity through focused teamwork. In lean systems thinking applied to manufacturing, businesses concentrate on high quality, maximum value added,
minimum waste, minimum working capital, short lead times
and continuous improvement by innovation and kaizen.
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Accounting methods still stifle manufacturing creativity
because they are formulated to satisfy taxation and shareholder requirements using financial data that is usually collected after the event. As well, it is structured in such a way
that real measurements of waste, value added, and correct
overhead allocation is lost. IT systems like SAP or Peoplesoft
or Movex present an opportunity to help rectify this.
Manufacturing techniques in most Australian plant making to stock, have historically worked on forecast data with
a 6 to 8 week manufacturing plan. Such plans will always be
in error. In essence such 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 overproduction, high inventory,
and high obsolescence. These problems can be addressed
with the application of lean system thinking.
Lean systems thinking was developed for manufacturing
by Toyota from the very first time they decided to build cars.
Mr. Toyoda sent Dr. Ohno around the world to study mass
production techniques first developed by Ford. When Dr
Ohno returned he proposed that Toyota manufacture cars
like the USA runs its supermarkets.This idea was supported
by Toyota and the Lean System was born. They rejected
mass production in favour of lean system manufacturing.
Paradoxically Dr. Ohno only had to look as far as the Tokyo
sushi bars to see the principle at work.
The Toyota System follows a series of logical shop floor
controlled rules with Kanban loops (7).The basic idea is to
make the manufacturing system as flexible as possible and
run with synchronized processes and maximum value added
with minimum inventory.This means that the setup times must
approach zero lost time.
In addition the waste should be minimized and the processes should operate at a capability level where the defect
rate is measured in parts per billion, not percent. This has
led to 6 sigma processes.
The basic aim of Lean Manufacturing is to introduce a
pull system with a short lead-time. This 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, inspection time etc.An ideal goal is to achieve
100% value added time.This is practically impossible. For many
plants the value is probably 5% (limited measurements) – so
the opportunity is very significant.
A Lean Manufacturing System will not work if the
manufacturing processes and the machinery do not perform
to their capability. The capability referred to here is that
expressed by the statistical capability index Cp or Cpk. This
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index measures the ratio of the difference in the upper and
lower specification limits set for the attribute or variable
being measured, and six standard deviations of the mean
measurement.
Globalization has increased the fierceness of competition As companies grow they demand a greater return on
capital and as a result the rules governing the accountability
to shareholders are becoming more stringent.The value of
the company is largely determined by its cash flow 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.
Australian companies can win by being more skillful
and flexible and tapping the full creativity of it’s people and
applying the rules of Lean Manufacturing to all processes
and systems. We all must lead and learn.

3. Principles of Lean Systems

1. Pull System
2. Production equals Demand
3. FIFO (First in First Out)
4. Prevention not rework
5. Minimise Variation
6. Reduce Inventory
7. Maximize Value Added by eliminating Waste
8. Send Demand to Pacesetter process
9. Manufacture EBET
10. Run Inventory Hold Points as Supermarkets
11. Even Mix at Pacesetter Load Leveling
12. Link and Match Processes
13. Use SMED principles
14.	Run processes under Statistical Process Control (SPC)
15. Use the 5S system

3.1 The pull system
Making to stock 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. The pull system puts the emphasis on only
producing what is sold and producing in ever decreasing
response times till the value added time as a percent reaches
levels as close as possible to the lead time. The amount of
stock in the system is determined by the product range
complexity and the time requirements of the customers.

3.4 Prevention not rework
For anyone who has visited German and Japanese plants
making similar products, it is clear that make-inspect-rework philosophy of the German plant is far inferior and
more costly that the preventive philosophy of Japanese
Plants (monitor as you make with processes possessing a
high degree of statistical capability).The German plants are
changing (Porsche,Audi), while others have already benefited
from improvements as a result of the application of lean
systems. (Ferrari, Harley-Davidson).

3.5 Minimize variation
Ridding the process of variation by first eliminating the
special causes and then addressing the common causes after
Dr. Deming (8), is basic to the success of Lean Thinking.The
increase in variation upstream of the real demand for consumer based products is illustrated in Figure 1 and Figure
2. This is sometimes called demand amplification.

Figure 1:Variation of measurements along the supply chain.
As we proceed upstream from the point of sale, the variation in
attributes and variables increases markedly due to tampering caused
by poor synchronisation of processes and a poor match of sales to
production. (Schematic based on numerous consulting studies.)

3.2 Production equals demand
All plants would claim that they only produce what is
required. However, if this is produced on forecast it will
always be in error. The further out the forecast the larger
this error will be. With a pull system these errors can be
minimized because the validity of the data on which the
decisions are based is improved greatly.

3.3 First in First Out (FIFO)
This is a basic rule of good stock and manufacturing
control. It also means not interrupting the plan with the
plan operating on a short time basis.
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Figure 2: As the variation increases and the errors in data
multiply up the supply chain the chances of problems arising
increases.This is evident by increased overstocking, obsolescence
or delays. (Schematic based on numerous assignments)
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3.6 Reduce Inventory

3.12 Link and match processes

Inventory is a waste in working capital, storage space,
interest payments, possible damage, double handling, risk
of obsolescence etc. Pull systems internally in a plant will
lead to inventory points disappearing. Between plants the
duplication of inventory will disappear.

The objective here is to keep the product moving by
matching process run times and linking individual machines
and processes if possible.

3.13 Use SMED principles
SMED is defined as the Single Minute Exchange of
Dies. There are numerous rules here to reduce setups
changeovers and cleanups and rid the process of non-value
added time.

3.14	Run processes under SPC
(Statistical Process Control)
With linked processes with no inventory between
processes, it is critical that the machine performance is
predictable as breakdowns will cause chaos. Dr. Deming and
Dr. Juran (10) are the two greatest advocates of SPC.

3.15 Use the 5S system

Figure 3: A Schematic Illustration of a Typical duplication of inventory
in a supply chain both internally for mass production an externally
between companies (schematic based on numerous assignments)

3.7 Maximize value added by eliminating waste
This means increasing the run percentage both absolutely and as a percent of crewed hours. Hence setup and
clean up time must be reduced by off line set-ups, concurrent engineering, or SMED (Single Minute Exchange of
Dies) (9) techniques using clever tools and jigs. Waste in
this context is anything that does not add value.

3.8 Send demand to pacesetter process
The pacesetter process in a system is the bottleneck.
Simply put, aim to pull from an inventory supermarket to
the customer point and work to eliminate the bottleneck
using SMED, flexible labour or concurrent engineering.

Originally designed as the 5 pillars of the visual workplace, the 5S system has been developed. This is a useful
place to start the total Lean System introduction (11).

4.	Application of the
Lean Systems Thinking
4.1 Approach
The approach to introducing lean system thinking must
be strategic. For Lean Manufacturing to work, we must have
a clear idea of our strategic objectives and translate these
to clear measurements.
Running a successful business is about knowing which
way to go and defining this in terms of goals (Strategy) and
developing the procedures, systems, processes and products
to achieve these goals (Capability).

3.9	Manufacture EBET
(Equal Batches Every Time)
This principle enables the correct quantity to be made
consistent with the EPR (Economic production Run) the
current levels of set-up and cleanup and sequencing through
the plant. When the EBET’s are determined, the methods
of logistical control and movement can be optimized and
statistical methods can be applied to data collected with
greater rewards.

3.10	Run inventory hold points as supermarkets
The essence of this is to firstly determine the correct
inventory points and then control them at shop floor level
by replacement.

3.11 Even mix at the pacesetter
This is aimed at load leveling and smoothing the load to
the optimum by judicious sequencing of products.
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Figure 4: A Sailing Analogy of Business Strategy.To introduce
Lean Systems Thinking it is necessary to have a clear definition
of the goals and objectives of then organisation and develop the
system capability to achieve these goals applying Lean Thinking.

Figure 4 illustrates the complex interaction of variables
that must be controlled to achieve the predetermined set
of goals.
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Business can be likened to an ocean racing yacht. With
constant surveillance of external forces (wind, waves,
water) and internal factors (crew, hull, sails) and strategic
positioning (position with respect to goals) and competitive
position (position in relation to competitors) we can continually improve our position by developing and improving
products and processes (diligent tiller and sheet trimming).
In business the assets are the people, plant and equipment.
The wind waves and water are equivalent are the demand
and all the forces affecting it. Control involves people, plant,
systems and processes. Strategic objectives can be achieved
by identifying the Key Performance measures and the core
processes that will lead to the defined and desirable goals.
Our measurements must be meaningful.All enterprises must
embrace innovation to succeed in the global marketplace
and “Think outside the Square” so that they can “Create”
the future. However the first step is to formulate a vision
and define a SAW, a Strategic Advantage for Winning (5).
This must be used as a defining criterion for determining
the direction and leadership of the business.

Figure 5. A typical sales and stock profile for a company producing
to stock using forecasting techniques and mass production
methods. Using lean thinking it is possible to change the profile
of the stock to match the sales using pull techniques.

A typical sales profile for the product range for companies making to stock is as shown above in Figure 5. It is clear
that there are some products we sell a lot of and some we
don’t. [The SKU’s (Stock Keeping Units) are in 100’s].
The selling price for slow moving lines could be increased to recover the extra cost. The gross margin is
usually the difference between the selling price and cost
of sales (COS). The COS includes operational costs but
does not include such things as inventory holding costs,
obsolescence etc. for the usual case of the Profit and Loss
account for manufacturing companies.The net profit curve
includes all costs but unfortunately most of the overheads
and inefficiencies are aggregated.
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4.2 Measurements
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 we knew the exact delivery lead time to meet
the customer expectations, and if we have the processes
to produce in that time, then we could make every product to order (MTO) with no finished goods inventory.
The obsolescence in this system would be zero.At the moment this is not feasible. However, for low risk high demand
products we can afford some inventory. 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 economic production run (EPR)
for the total process plant and equipment. The economic
production run is mainly set by the cost of setups changeovers and cleanups as shown in Figure 6.

Figure 6. EPR (Economic Production Runs) and inventory costs.
The key to reducing the minimum quantity to make and
controlling inventory by pull methods is to reduce set-ups

The EPR for a plant with complex processing routes will
be set by the production unit with the lowest value added
time percent most probably 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 will pay to isolate
the appropriate inventory stage to hold product. For the
case of most plants this will be the point at which there is
the greatest increase in the variety of the product.

4.3 People
The most important asset in a business is it’s people.
As a first step along the way it is important to realize that
in the near future the organization structure of successful
companies will be core process based not based on vertical
silos. A new structure is illustrated in Figure 7.
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Note the two elements in the chain are virtual and
physical. The virtual layer, which is information, can travel
at the speed of light but the physical is restricted by mainly
a low value added percentage. We must aim for a physical
lead-time which is 100% value added. Service value is created
and measured at the customer or buying decision interface.
All elements or themes or functions influence the success
or otherwise of this event.
All major functions in the business have a role to play
at the buying decision stage. Once the decision is made to
buy, the core processes of the enterprise must create a
product or service delivering customer value for potential
repeat business.
All systems are affected by the strategic decisions made
to capitalize on opportunities to create a competitive advantage and improve organizational effectiveness.

Figure 7: Organisations should recognise that all major functions
in a business have to play a collaborative role.The vertical silo
approach has serious limitations.The venn diagram here is designed
to illustrate that no major function is independent of any other (5).

Many analysts have attempted to prioritize the elements of people power.The most likely acceptable priority
of the people groups if the enterprise is to be successful
is as follows;
1. The customer
2. The staff
3. The shareholder
The key issue in the future will be to Team up with your
suppliers and your customers in a mutually beneficial partnership. Reward each team appropriately.

4.4 The Supply Chain
To be successful we must realize 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 8.

If we take a broad view of the value chain we can see
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 our planning cycle can be. At 5% value added there
is plenty of room for improvement. With the introduction
of b2b in the future it may be possible to operate on an
RPO system (Reverse Purchase Order). Plan 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 optimize supply we must firstly establish agree-ments
with raw material suppliers and then establish agreed lead
times and apply either consignment stock,Vendor Managed Inventory or b2b connections to minimize inventory and risk.
The product streaming concept is based on continuous
value adding, and an A, B, C product classification.
At a future date we can focus on 26 two week periods
instead of 12 variable months for financial control.
As consequence of analysis and the overall capability
of various machines in a process chain, it is possible to link
processes together and so have zero inventory between
them. Ideally the Value added percent should be the same
for each process but aim to minimize variation in production and supply.
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 which can be accentuated by long
lead times.

4.5	Consequences of poor links
in the supply chain
Figure 8: Links in the supply chain. All participants are dependent on
each other.The objective is to collaborate to generate value for all

22

Figure 9 illustrates the variation in the sales of a common
product measured at the point of sale. It thus represents
the real demand. It has two major features.
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These are 1) A background demand equal to 750 units
per day and 2) a Point of Sale promotional strategy at 1750
to 2250 over 6 weeks.

Figure 10:This figure illustrates how close it is possible
to fit delivery profiles on short lead times to a highly
variable demand if lean thinking is applied to the
supply chain (Forecast Developed from real data)
Figure 9:Tampered Variation caused by not applying lean
thinking to the supply chain (Composite data)

Note that the promotional strategy did not increase
market share. The bottom graph illustrates the increased
variation in the manufacture of the product 2 steps upstream
from the point of sale 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. Once we have added value to a product it has
increased our working capital. It is necessary for us to keep
it moving to the customer.
Product and service innovation and the speed with
which new products and services can be introduced on
to the market can be used as a strategic weapon Many
manufactures link process and product innovation .It is
not advisable to suddenly impose very 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 (Made to Order ) lines
and reduce the make to stock 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.

The chances of the retailer in this case having redundant
inventory at the end of the season have been minimized. In
addition, the possibility of sales being lost due to insufficient
POS stock will be minimized.
For most steps in the value chain we can link or pull by
replacement for high volume low risk products. For high risk
low volume products, to minimize 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 tampered the data the greater the error in
supply and the greater the waste.

5. Conclusion
Lean Manufacturing is a journey. The job will not be
complete until the lead time is 100% value added time and
we deliver to our customers the right quality at the right
price 100% on time. An example of the application of Lean
principles to internal processes in Pirelli resulted in the
increase in output and decrease in defectives as shown in
Figure 11. (Reproduced with Permission). The opportunity
is there for all.

4.6	Rapid Response and Short Lead Times
based on Lean Systems
Figure 10 is an example of how short lead times combined with accurate point of sale data in real time and a
pull system operating on a fast short lead time, can assist in
improving service performance with optimum inventory.
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Figure 11:The results of a Three Year program at Pirelli Cables Minto

23

M a x i m i s i n g Profit with Short Production Runs…Lean Systems Thinking

References
1.

Hesselbrock, S. and Wright, M. (2001) Lean Manufacturing
Conference, University of Michigan, Japan Technology Management
Program, Detroit, USA, April May 2001
2. Womack, J., Jones, D. and Roos, D. (1990) The Machine That
Changed The World, Maxwell Macmillan International New York.
3. Womack, J., and Jones, D. (1996) Lean Thinking, Simon and Schuster
New York
4. Blakemore, J. (1990) Private Visit to Honda Siama Plant,
5. Blakemore, J. (1998) Future Innovation Strategies World Innovation
and Strategy Conference Sydney Australia and Strategic Planning for
Business Model Produced for AusIndustry Canberra
6. Blakemore, J., (1989) The Quality Solution Information Australia
Melbourne
7. Lu, D., (1991) Kanban Just-In –Time at Toyota, Japan management
Association Productivity Press Cambridge Massachusetts USA
8. Deming, W. (1988) Out of the Crisis MIT Cambridge Massachusetts
USA
9. Shingo, S., (1983) A Revolution In Manufacturing The SMED System,
Productivity press Stamford Massachusetts USA
10. Juran, J., (1988) Juran’s Quality Control Handbook Mcgraw-Hill Book
Co. New York
11. Hirano, H., (1995) 5 Pillars of the Visual Workplace reproduced as the
5S for Operators by Productivity Press Cambridge Massachusetts
USA

Advertising
Give your Engineering Company exposure
– Advertise in the New Engineer JOURNAL
To advertise contact Research Publications Pty Ltd
Phone: (03) 9738 0533
Fax: (03) 9738 0866
Email: respub@access.net.au
P.O. Box 253 Vermont 3133 Victoria Australia

24

New Engineer Journal — March 2008

Future Innovation Strategies
John S. Blakemore

Keywords: Innovation, Strategy, Capability, Marketing,
Rigid functional management models fail to deal successfully with rapid technological change also, the computer as a
driver of innovation has thus created significant opportunities to use innovation for growth and profit in organisations
that must be regarded as living.
Innovation therefore must saturate the strategic plan for
all processes. In essence this means that product and service
innovation will be interwoven with process innovation.
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.This in turn means that frequent
use should be made of 22 special creative tools presented
here. These tools should be used in conjunction with the
7 Strategy Maps proposed, to drive the creative process in
making companies more competitive and provide the essence of future innovation strategies.

innovation has become a precursor to rapid deployment of
new product innovations into the marketplace.
Whilst globalisation will tend to even out many consumer demands, others which are intrinsic in the culture
will remain for a long time. Using the car as an example this
means currently 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. Hence
there has to be a strong link between marketing strategy
and production capability to satisfy these differing needs in
a cost effective way. In particular SPED teams linking:
• Sales
• Production
• Engineering
• Development
can be used to advantage to lead international companies
to greater profit.
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 customer
focused. Innovation leaders in the future will be the profit
and productivity winners.

1. Introduction

2. Understanding Business

Process

Abstract

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 computer has created significant opportunities to use innovation for growth and profit in all areas when
enlightened use is made of the knowledge databases it can
readily access and reconfigure.
Accurate and reliable information is now available in real
time as never before. Successful companies in the future
will innovate and employ cross functional teams which
are strongly customer focused, using tightly controlled
processes as they compete in the global marketplace. The
future therefore will lie with an accelerated supply chain
which focuses on the value added steps in innovation..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. Hence 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 (see later).
Worldwide, leading manufacturers are finding that it
may be increasingly necessary to actually build their own
production equipment to achieve greater flexibility in satisfying their customer needs. Hence manufacturing process
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The essence of the development of effective future innovation methodologies revolves around a 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 therefore, we
propose a theme model as illustrated in Figure 1.

Figure 1
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There are five themes in this model all of which are overlapping. 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 cut across functions.
•
•
•
•
•

The five basic themes are:
People
Marketing
Operations
Innovation
Finance.

The people theme overlaps all other parts of the business as do all of the others.Another way of clearly illustrating the importance of a process model compared with a
functional model is shown in Figure 2.

Figure 2

The overall functional model is rigid and generally results
in poor communication between various departments. Information flow and teamwork are generally poor. The 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 cross functional
teams and in particular in innovation, SPED teams for problem solving and improvement inside the business.

2.1 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 concepts
• Continuous improvement of existing processes
• It applies to marketing, operations, service, products,
finance and all parts of the business.
Innovation is in fact 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:
• 22 creative tools (see table 2)
• Knowledge data bases
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• SPED teams (Honda Sayama Works [1994])
• Staged innovation strategies with continuous measurement
• Risk management (Bernstein P.L. [1996])
• TRIZ techniques (Altshuller H. [1946] [1992])
• Rapid prototyping and tooling
• Business process re engineering
• Six thinking hats (de Bono [1985])
• Reverse engineering
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 R & D
• Number of new processes developed
• New technologies introduced
• Measurement against state of the art
• Sources of innovation data
• Surveillance methods.

2.2 Marketing
In determining the marketing direction of the company,
there are two questions that must be asked:
(1) “What is the status of our services and products and
processes in the market now”?
(2) “What services and products and processes and markets should we concentrate on in the future”?
In the process of analysing market data we must determine opportunities and our competitive advantage. We
need to continuously monitor and measure both market
opportunities and competitive position. To measure opportunities in the market we need to consider:
(1) Market needs now
(2) Market needs that can be created
(3) Potential market size, share, growth
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(4)
(5)
(6)
(7)
(8)

Gross margin (price that could be obtained)
Quality levels (risk of defectives)
Investment needed
Stability, legal matters, ability to pay
Product or process synergy

To determine our competitive position we need to measure:
(1) Newness (innovation)
(2) Network of competitors
(3) Brand name strengths
(4) Uniqueness patents and copyright
(5) Quality levels
(6) Packaging
(7) Promotion
(8) Distributor network
(9) Opposition strengths

2.3 Operations
The major strategic operational issues are probably:
(1) Service process
(2) Information technology
(3) Supply chain integration
(4) Quality
As far as any operation is concerned the overall level of
technology and systems control is vital in determining the
process effectiveness of organisational effectiveness of the
business.The level of technology can be studied in terms of
the technology with respect to state of the art, in terms of
hardware and software, whether the recording and control
system is manual or electronic.Whilst the control systems
can be measured in terms of:
(1) Error rate
(2) Delays
(3) Waste
(4) Set up
(5) Clean up
(6) Idle time
(7) Process linking.
This in turn can be translated to “Sigma Levels” (after Motorola and GE). (It is important to note that the “6σ” levels of
Motorola and GE (USA) allow for a 1.5σ shift in the measure).

2.4 Finance
The major financial issues in determining the strategic
operation of the business are:
(1) Profitability
(2) Liquidity
(3) Gearing
(4) Funding for growth
(5) Innovation
(6) Gross margin
(7) Net profit.
The minimum measurements that should be monitored
are gross margin and net profit, by product and service group.
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The capital to labour ratio is another critical measurement.
Sufficient funds must be allocated to continuous equipment
upgrades and R & D.

2.5 People
As mentioned earlier, in the process theme approach,
the five subject themes are integrated and overlapping.
The people theme overlaps all other themes, marketing,
operations, innovation and finance.What this means is that
anything that happens inside the business is effected by and
will have an effect on the people in the organisation and
externally. People are the most important part of the business.
People performance is highly variable and this means that
they have to be supported by:
(1) Good training, leadership, motivation and discipline
(2) Good technological processes
(3) Good systems
(4) Good inputs
Hence we must create a “learning organisation” (after
Royal Dutch Shell see Senge P.M. [1990]) or as Arie de
Geus states, “The Living Company” (after de Geus [1997]).
Overlapping of all of these are the five discipline that create
the learning organisation. These are:
(1) Systems thinking
(2) Personal mastery
(3) Mental models
(4) Shared vision
(5) Team learning.
For any company to work successfully, it must be continuously developing the capability and achievement level
of its people.

3.	Future Directions of Business –
Technologies for the next Century
Globalisation and the speed of the microprocessor
are accelerating the rate of change of business as never
before. As the world suddenly expands from nation state
to global village virtual companies are created overnight.
The resulting revolution in data interchange has increased
the speed of supply chain to the customer and the flow
of capital between 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 inventive, more creative, more highly skilled and capitalise
on mind capital.

3.1 Information Technology
Currently microprocessors are doubling in speed every
1.5 years. In fact they are now three times faster than had
been predicted in the early 1980’s. However 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 and
the gap between the top speed of processors and top speed
of memory is widening. Use of the cache partially solves this
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problem since it holds those segments of the program that
are most regularly used and therefore allows the process to
avoid calling on external memory chips. However computing
technology can be revised suddenly by some strategic chaotic
input. In the not too far distant future, microprocessors will
be appearing in practically everything that is technological.
The range of applications will be mind boggling. They will
involve voice recognition, virtual reality, light switches and
even pieces of paper. In addition it is possible that in the
future, the microprocessor memories could merge in a
technological blending operation. Today’s microprocessors
are almost 100,000 times faster than those made in the
1950’s and yet cost 1,000 times less. The implications of
such breathtaking advances are purely limited by our own
imagination. Robots may be able to think and “marry”!

this with the power of digitised compression of information
available at the speed of light, all of which is instantly accessible, then the full power of this can be appreciated.What a
revolution! Suddenly there will be an explosion of awareness.

3.2 Artificial Intelligence

3.6 Environment

The computer has already shown us that many actions
that we thought were very difficult can now be readily
automated and speeded up. On the other hand at present,
many of the tasks that are easily carried out by people
cannot be done by computers. For example, computerised
reasoning has some very narrow strengths and some very
wide weaknesses. As well, predictions of achievement of
artificial intelligence have been overly optimistic. Some
people now believe that artificial intelligence is on the brink
of success however given a very simple problem beyond
the expertise of an AI program, ridiculous answers can
currently turn up.

The waste makers of society must be tackled right at
the fundamentals of generation of industrial, agricultural
and energy waste. This means more recycling and more
reuse and smarter use of what is freely available – sea,
wind and tide.

As palm top computers, smart cards and interactive
television proliferate, the gap between users and non users
will become even more noticeable. The digital world will
start dictating our behaviour.This is a wonderful opportunity
for innovation of business in everything we do.

Fusion

Software agents programs have been born.These know
the users interests and can act autonomously on their
behalf, they “remember”. The social impact of this will
be enormous.

Fusion has so far failed to deliver.The problem is basically
containment of the reaction. However, new materials, higher
melting points – who knows?

3.3 Virtual Reality

There is a significant shift already to not only recycling
and reusing what was previously thought to be waste product, but strongly looking at its creation in the first place.
The future will be about clean industries.Automobile recycling
is now one of the most successful examples of the reuse
of manufactured product. The steel body can be remelted
in a blast furnace, lead from batteries can be recovered,
plastic bumper bars and components can be disassembled
and recycled, sump oil can be recycled as can the coolant.
Reactive extrusion techniques can now be used to reuse
mixed plastic waste.

Computers will become extensions of our own bodies
using virtual reality.This permits people to behave as if they
were somewhere else. This place may be fiction, a recreated environment from another place or another time.The
current bulky head mounted stereoscopic displays used in
VR will be replaced soon with lightweight glasses that can
superimpose images on the real world. It will therefore 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.

3.4 Satellites
Satellites in the future will provide almost universal access to the information cyberspace. Doctors and specialists
and others in remote areas will suddenly have access to
information that they could only dream of before. Combine
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A probable most important consequence of satellite
communications may be that it will help to stem the large
scale migration of people from the country to the cities
and densely populated urban areas.

3.5 Technology Blending
The blending of the basic digital technology of the computer with the television has already begun. This will mean
that differentiation between computer and television set will
become increasingly blurred until they merge into one.

Solar Power
The earth’s surface receives ten times as much energy
from sunlight as is contained in all of the known reserves
of uranium, oil, natural gas and coal. The beneficial effect of
the use of solar energy in reducing air pollution and global
climatic change is well documented.
It has been one of man’s most ardent dreams to recreate
nuclear fusion. Fusion uses atoms present in ordinary water
as a fuel and therefore harnessing this process could ensure
future generations of inexhaustible electric power.

Industrial waste

The Future of Agriculture
The farmer has to go high tech. Technology has already
been the most reliable force in increasing farm productivity.
In the future integrated pest management will be used to
control harvest and satellites will guide us to massive gains
in productivity and harvested products.
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3.7 Materials, Manufacturing and Machines
The future of machines, materials and manufacturing
will involve:
• Increased use of robotics
• Microscopic machines
• The use of advanced composites and intelligent materials
and self assembling materials (SAM)
• Custom manufacturing in higher temperature, superconductors.

Robots
Simple processes can already be automated with great
success.The important lesson though is that only processes
under tight control with zero defects or approaching zero
defects should be made robotic. Honda in Sayama,Tokyo have
automated automotive manufacture to a level where a whole
car framework can be welded together in one operation in 45
seconds whilst previously vacuum formed large plastic parts
can now be injection moulded – 2 revolutions in process.

Microscopic Machines
New electronic fabrication processes can currently produce such things as data storage chips or even a chemical
factory on a microchip. Researchers in microelectronics have
already built motors that can be deployed to move atoms.The
advances in technology and technical peripherals will be enormous as we couple mechanical and electronic microsystems.

Micro Electro Mechanical Systems (MEMS)
These have already been born. Engineering of small
machines and sensors will allow new uses for conventional
ideas. MEMS will give micro electronics an opening to the
world beyond simply processing and storing information.
Imagine a chemical factory on a chip. Such a calculator size
device could reconstitute freeze dried drugs and perform
DNA testing continuously if included on the body.

Advanced Composites
Much of the promise of advanced composites in providing greater strength, lower weight and hence greater fuel
efficiency for moving vehicles has not been realised, mainly
because of their total complexity and lack of understanding
of their properties and performance – but this can change.

•
•
•
•

The four most common actuator materials are:
Peizoelectric ceramics
Magnetostrictive materials
Shape memory alloys (Nitinol)
Electro rheological and magneto rheological fluids.

Self Assembling Materials
Complex machines of the future cannot be built with
current methods. It will be necessary for them to almost
make themselves. Self Assembled Monolayers, called a SAM,
is a simple prototype that exemplifies the design principles
that people are investigating with self assembling materials.

Superconductivity
Superconductivity may be regarded as the path of zero
resistance. It is well known that the path of least resistance
is the one that nature prefers, but such a path is not always
readily revealed. When superconductivity was discovered
in 1911 with liquid helium at 4° kelvins it was observed
that mercury would suddenly transmit electricity without
energy loss.Temperatures up to 93° kelvin have already been
observed in YBCO (ytrium, barium, copper oxide).

3.8 Biology/medicine
The 21st Century will see innovative solutions to some
of the world’s most important medical problems. Severe
Combined Immuno Deficiencies (SCID) are already being
treated with gene therapy. Diseases to be treated in clinical
trials are cancer,AIDS, arthritis, peripheral vascular disease,
haemophilea and cystic fibrosis, this list goes on.

Artificial Organs
Already medical science has moved beyond the practice of
transplantation into the area of manufacture and fabrication.

3.9 Logistics And Transportation
Some of the immediate advances in this area will range
from magnetically levitated high speed rail, to huge single
wing flying aircraft, to driverless cars and tiny spacecraft.
All of the above massive changes create an exponential
growth in opportunities. Innovation in business is limited
only by our imagination

The America’s Cup yacht “One Australia” sudden catastrophic failure is evidence of our lack of knowledge in this
area as is the unpredictable failure of yacht spars.

Future Innovation Strategies

Intelligent Materials

The ability of man to adapt to change has always been a
problem.The rate of technological change today is increasing
continuously and this change has not really been matched
by our 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. These arguments don’t appear to apply to the
same degree to social development, politics and in some
cases human resource development.

Scientists are now creating materials that can predict
failure and repair themselves and materials that can adapt
to the environment in which they are being used. Imagine
buildings that reinforce themselves during an earthquake.
Many researchers have already demonstrated the feasibility
of such living materials. Steel “work hardens” but little use
has so far been made of this.
The name actuator has now been used for materials
that allow structures such as ladders to adapt to their
environment.
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What are the best strategies to deal with this technological explosion of ideas?

The difference between change in the past and change
now, is that now we have many of the tools to deal with it.
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In addition 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. In fact the principles underlying the
liberal democratic process will in future have more and
more influence on the overall principles of business management. In addition, if we look at the commercialisation
of innovation, the gap between invention and payback is
narrowing distinctly as improved processes involving SPED
teams are put in place.
In the future, the ability of business to grow will depend
increasingly on its ability to innovate and create and drive the
market as new technology and innovations and opportunities
appear. Companies are already using innovation and change
management as a strategic weapon. The best illustration of
this was the Honda Yamaha war in Tokyo in the mid 80’s was
a wonderful example of how Honda could use its superior
innovative and process innovation skills to demolish the
market for Yamaha motorbikes (see Blakemore [1995])
The major elements of change today have been analysed
and can be prioritised as shown in Table 1.
Table 1
Major Elements of Change
1.

Globalisation

2.

Technological Explosion

3.

International Consumerism

4.

Brain not labour

5.

Systematic Networks

6.

Electronic Data Bases/Data Interchange

7

Triumph of Fact over Fiction

8.

Supremacy of Knowledge Based Decision Making

9.

Team Creativity

10.

Teamwork and Synergy

Figure 3

1.

Natural Science – The explosion of the exponential
growth of knowledge and technology.

2. Social Development – An exponential growth but
not at the same rate as natural science
3. Political Development – This could be regarded as
linear improvements are marginal
4. Environmental Decline – negative exponential
If the same analogy is adopted for business the 4 trends
are:
1. Opportunities – rapid and exponential growth
2. Customer Base – less rapid exponential growth
3. Political Will – marginal improvement
4. Competitive Advantage – negative exponential if
company believes its competitive advantage remains
sustainable and it does not take advantage of new
technologies as they become available.
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 7 Strategy Maps
methodology.

This list could be expanded with lower priority items up to
250 elements (analysis of data in Gibson [1997]).

5.	Action – The Role of People
(Board to Operators)

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 process
in the company itself, must be able to respond to chaotic
inputs, quality and therefore the internal business.

5.1 Strategy Maps

Rapid change in commercialisation and electronic data
interchange puts greater emphasis on companies to be
globally competitive.

4. Change
The process of change could possibly fit into four particular mathematical models as shown in Figure 3. From
this figure we believe that the are four types of different
relationships.
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Business can win if it takes advantage of the new opportunities created daily by new technology and new ways
to configure it. Therefore the business approach has to
change so that innovation becomes part of everything we
do. Therefore 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. In a
nutshell, the board must become increasingly strategic and
less operational. The processes in the company must be
7σ, ie zero defects, see Figure 4 where σ is expressed as
“control number” and this is plotted on the x axis against
defect % (y axis).
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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 = (revenue-raw material costs)
Strategy Map 7 – Finance 2
Net margin (correct allocation of all overheads to
product or process involved ie NPBT).

Figure 4

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 pitstop in Formula 1.To do this
they 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 mentioned earlier.
These maps are defined as follows:

Hence in this model the five subject themes of business
have been translated into seven strategic measurements,
linking strategic thinking with operational effectiveness as
illustrated in Figure 5. Instantly we see the gap between
where you are (x) and where you could be (o).

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

Figure 5

5.2 Creating New Opportunities
To define new opportunities we need to employ all the
creative tools at our disposal. Those used by the author
over the last 40 years are summarised in Table 2, while the
steps to determine the creative output are given in the
flowchart in Figure 6.

Table 2
22 Creative Tools
To use this table when you wish to find an innovative solution to a problem, ask the question “how can I make use of
a change in the item in column A to achieve a new and unique outcome to solve the problem”.
A

B

C

Change

Example

Result

1

Properties

Bimetallic strips

Different coefficient expansions of metals
enables temperature to activate switch

2

Space

Fill sunken objects with foam to displace
water

Steel ship recovery from ocean floor

3

Order

High purity materials create new ordered
structure

Self Assembling Materials (SAM’s)

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 and faster and more uniform mixtures

6

Movement

Energy from falling object used
to feed another

Lifts
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A

B

7

Friction

Overcome friction with cushion of air
or use point contact

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

8

Magnetism

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

Stereo lithography

14

Coatings

Zinc/Aluminium coatings on steel

Strength of steel corrosion resistance of
Al/Zn

15

Blending
Technology

Microprocessors/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 worldwide processes

19

Potential

Use sacrificial anodes

Steel hulls protected

20

Combination

Combining functions

Multipurpose pen

21

Multi use

Hang glider become parachute

Life saver

22

Prevention

Asymmetric plugs

3 pin plugs/prevents loss of life

Figure 6
5 Steps To Creativity
1. Define current/product/service/process and prioritise
elements that you believe can be changed to advantage

2. Flowchart the process of delivery
and define the desired outcome

3. Refer to 22 Creativity Tools and select the “BEST”
technique that can be cost effectively changed

4. Ask “is there an analogy elsewhere”?

5. Define solution

5.3 Future Competitive advantages
In the past, a competitive advantage was often related to
the size or product differentiation, price or quality level. All
of these can be copied, re engineered or cloned and with
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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 which are 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. Hence
the need to be more innovative and use the 22 creative tools to
secure a strategic advantage.
In the future, this strategic advantage will 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)

6.	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. It will involve the use of tightly
controlled and integrated processes and will lead to fast
generation of opportunities and a recognition of these
opportunities or creation of them. To become a winner,
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the latest technological advances in machines, vehicles and
processes must be used.Therefore there must be a regular
plan to upgrade microprocessor technology software and
hardware. Depreciation laws need therefore to change to
allow industry to invest and reap rewards sooner as the
capital employed to labour cost ratio escalates.
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 employed to labour cost ratio escalates. This new
innovative management style is summarised in Table 3.
Table 3
Management
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 7σ companies based on
prevention

Measure

Facts accuracy, statistical thinking, forecasting, proactivity

Habits

Teamwork, process orientation, factual
evidence, creativity, innovation, proactivity,
continuous learning

Strategies for Success
There are a number of strategies which can assist in
meeting the challenges posed by radical technological advances and the opportunities you can create and some of
these are given in Table 4.
Table 4
Strategies For Success (Creating the Future)
1.

Constantly monitor the market and competitors and technological advances for perceptions,
trends and ideas and chaotic inputs – collect and
analyse data in real time

2.

Improve process and system control to become
a 7σ company

3.

Maximise use of technology, knowledge and
computers
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4.

Reward people in value added not hierarchal
positions

5.

Use knowledge based interactive marketing

6.

Take advantage of new technology before competitors

7.

Become super professional by continuous learning

8.

Be agile and service flexible, drive the market,
move at warp speed

9.

Develop a capability for supporting change

10.

Encourage creativity and innovation and create
value

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’.

Thinking outside the square means you must assume a
leadership role:

Service and product leadership
1. Sources of Customer Value
 Innovative product features
 Product/brand image
 Level of product finish
 Attention to product detail
2. Pro-active improvements focus on:
 New market features (ahead of the market)
 Early incorporation of new product technologies
 
Strong marketing with emphasis on branding
and positioning
 
Process for capturing new product ideas
(creativity)
 Processes for product commercialisation
 
Quality, features, financial benefits
– a strategy to suit the times
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The Brittleness of Strategy

A SAW may not be sustainable for long in a global
economy.Therefore the business must continuously revisit
the 7 Strategy Maps and plot the competition on them as
well.

Strategic Advantage for Winning – Examples
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.

8. Conclusions
Future innovation strategies will involve:

(5) Greater, fiercer competition. This means that the winners will be those who take advantage of the inherent
creativity of the employees and recognise that processes linking R & D must be tightly controlled and
strongly customer focused.
(6) The frequent use of
• Knowledge databases
• 22 creative tools
• SPED teams
• Innovation strategies continuously monitored
• Risk management
• TRIZ techniques
• Creativity tools
• Rapid prototyping and tooling
• BPR
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