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Preface
As a broad-brush statement, the world has reached a turning point. The
effects of decades of neglecting our effect on the environment is coming back to haunt us. Conversely, the consequences of neglecting the
effects of toxic debt are now a major concern to everyone as the ripple
effect gathers pace and will ultimately reach every corner of the planet.
By way of an example, reduced aid and rising sea levels are causing
devastation to coastal farmers eking out a living, particularly in archipelago countries.
So how can we in the business sector solve these problems? Well, of
course, the simple answer is that we can’t solve them on our own. What we
can do is use the next year or two to strengthen our businesses so that as
the global recession recedes, for it surely will at some point in the not-toodistant future, our businesses are healthier and stronger, ready to absorb as
many orders as we can process so that we maximize the economic upturn.
Many business tools are used to reduce waste and maximize potential.
The continuous improvement process known as lean thinking is often
the method of choice, well worth the investment in time and effort. Lean
thinking has been with us now for a few years and significantly added to
the bottom line of all those companies large and small that have implemented its techniques and adopted its philosophies.
However, some might argue that the various organizations training
change agents in lean thinking techniques need to reevaluate the “process”
of process improvement to determine how, if at all, lean thinking should
be modified to cope with the change in the current business climate. For
this loose conglomerate of disparate training companies almost appears
to have a “corporate” culture of its own. And with no obvious hierarchy
for introducing new ideas into the process of lean thinking implementations, these very concepts might be holding back progress.
I must state that I am a fan of lean thinking. But I also hold these
thoughts in my mind:
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Of the top 100 companies from 1900, only 16 exist today.
Fortune magazine published its first list of the world’s 100 largest companies in 1956—today, only 29 of those companies remain on the list
and the number is falling!
During the 1980s, 230 companies (46%) disappeared from the Fortune
500 list.
Size and reputation do not guarantee success.
This is an old statement. Eastman Kodak and Polaroid, among others, may
add to the endangered or critical list if they are not careful. Some if not all
of these large corporations lost their way because they failed to appreciate
the changes taking place, or were too big to react fast enough to changing
market conditions.
In many ways, organizations that implement lean thinking concepts
might suffer the same fate. An update in lean thinking now might help us
all through these difficult times, making industry stronger while having
a less detrimental impact on raw materials and the wider environment.
There may be no better example on which to base this study than the
global motor industry, for most of the principles of lean thinking originated in the Toyota Motor Company. It seems like every day, the press
report of consolidation, redundancies, or government bailout issues within
that industry. Painful though it is now, it is also the time to consider how
these companies will look postrecession, for then will be an equally testing time since vehicles wanted in 2010 may not meet the specifications of
cars demanded in 2011 or beyond.…
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1
Quality Initiatives

Perhaps before launching into deep and meaningful discussions regarding
some of the quality improvement methods, we should spend a few moments
reflecting on what is meant by the term quality. Dictionary definitions use
phrases like “degree of excellence” or “relative nature or kind.” Certainly, the
quality of product A can be measured relative to the quality of product B fairly
easily, providing of course that the two products perform a similar function.
Genichi Taguchi formulated a method of relating cost to customer satisfaction (which also holds valid for product specifications), shown in
Figure 1.1 and often referred to as the Taguchi loss function. This relates
customer dissatisfaction to loss of income from the product under discussion. The further the product is from customers’ expectations, the more
dissatisfied customers become. One would like to think that the marketing and sales force have correctly interpreted customer needs, which
the research and development communities have translated into a product, which has been manufactured within the best tolerances available
to them. So manufacturing any product on aim exactly meets customer
expectation, which results in maximum sales and therefore profits for the
company. A deviation from the target toward the upper or lower specification may therefore result in loss of sales. Of course, the caveat here is that
there may be no alternative product available and so a customer might
buy a batch of products knowing that the batch contains variable products
simply because there is no alternative.
Customer expectations for the quality of a given product often change
depending on the price paid for that item. Put another way, you might
tolerate a lower standard of quality for an item that costs only a few dollars. Conversely, you would want a high-quality item when paying several
hundred dollars.
1
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Money

Loss

Lower specification
Customer dissatisfaction

Target

Upper specification
Customer dissatisfaction

FIGURE 1.1

The Taguchi loss function.

In practice, we would therefore expect to see a series of curves for the
Taguchi loss function where each curve is price related (Figure 1.2). These
curves (Figure 1.2) show the concept graphically in that as price increases,
quality expectations also rise, all other things being equal. It is certainly
the case in some organizations where the more discerning customers are
often sent product that is “cherrypicked” (i.e., the product is sorted prior
to dispatch so it only arrives within specification).
Furthermore, there are some brave engineers who have related process
capability with loss in revenue using the same thinking as used in the
Taguchi curves (and borrowing from the Six Sigma methodology). This
modified plot relates a process capability index (Cp or Cpk) in the way
shown in Figure 1.3. Overlaying some measure of process capability over a
Taguchi loss function seems like it might be really useful. All you have to
do is to get the engineers to fix the process and you are home free, with a
perfect product every time! Actually, it is much more complex as someone
must determine key process variables, set aims and limits, draft corrective action guidelines, and more. Let’s have a look at a simple process for
establishing key process variables used in at least one major multinational
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FIGURE 1.2

Customer expectation price curves.

Money
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CpK = 1.5, loss = x
CpK = 1.0, loss = 20x
Lower specification

Target

Upper specification

FIGURE 1.3

The Taguchi loss function versus process capability.
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corporation. This somewhat small diversion is shown here to demonstrate the complexity of the undertaking. Still, nothing ventured, nothing
gained.
The basic questions listed below need to be addressed:
•
•
•
•
•
•
•
•

What are the steps in your process?
What could go wrong with the process?
How could you monitor potential process problems?
Will more than one variable need to be monitored?
Can you interface the control system to a data logger?
Is there a technology gap in sensors, control, or the like?
How will the variables be monitored?
What happens when a variable goes into alarm?

A diagram such as that outlined in Figure 1.4 can then be used to structure the potential verifiers. Figure 1.4 shows the higher order function on
the left-hand side of the diagram, in other words, the activity that you
are trying to achieve. It might be a function such as assemble parts. The
first column to the right would then list all of the activities that have to
be achieved in order to perform the higher function. One then asks the
“how” question of each of these new functions, and so on. Eventually, at
the right-hand side of the diagram, one has all of the control parameters
How?

Why?
Design
objective
Design
objective

Higher order
function

Basic
function

Unwanted
secondary

One-time
function
Functions that
happen ‘all
critical path
the time’
functions
Required
secondary
function

Required
secondary
function

Functions that happen ‘at the same time’
and/or ‘are caused by’ some other function

Scope of problem under study
FIGURE 1.4

Relationship between higher order and assumed functions.

Assumed
function
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that are needed to undertake the function described on the left-hand side
of the diagram.
Actually, this list of assumed functions is also a list of potential problems
or barriers to a successful manufacturing operation. The reasoning here is
that if all of these assumed functions perform at their optimum, then the
higher order function will be successfully undertaken. A diagram such as
that outlined in Figure 1.5 can then be used to look for potential verifiers
for the assumed functions.
Using the methodology described above, there is often more than one potential problem. All of them should be listed on the left-hand side of Figure 1.5 as
potential problems. One then assesses failure impact and failure frequency,
and generates a list of potential verifiers for that potential problem.
Some companies then use numbers to replace the terms high, medium,
and low and create a ranked list of verifiers. This exercise may determine
that there is a technology gap for a particular verifier. Once the list has
been generated, there are two scenarios (see Figure 1.6). This methodology
has proven to be successful for some companies, but may be more complex
than is needed for others. The complexity of the system used to determine
Process Zone :

For which Process Zone does this apply?

Functional Block :

What is the Functional Block?

Target :

What is the Target (Objective) of this Functional Block?

Goal :

What goal does this impact?

Control Strategy :

What control strategies are currently is use?

Alt. Control Strategy : Are there alternate strategies?
Gap :

What Gaps currently exist?
Verifiers

FIGURE 1.5

A typical verifier table.

Enter High,
Medium or Low

List problems which
might occur

Failure Failure Criticality
Impact
Freq.
(H,M,L) (H,M,L)
Enter High,
Medium or Low

Potential Problems

List of Verifiers
Both those that are currently in use
and those that require development
Verifiers Effectiveness
Enter X, XX or XXX for each
Verifier with respect to each
problem

