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Introduction

In order to safeguard jobs and industries in the current 
global economic climate, it is essential that every employee 
in every job role and job criteria take on a high-level 
responsi bility towards the wellbeing and future prosperity 
of their respective companies. Where you work will be no 
different, we are all subject to changing global conditions 
and inter national market fluctuation, both of which are out 
of our control and our sphere of influence. However, from 
an internal perspective, there is often the opportunity to 
support the company’s position by positive and sustainable 
long-term action.

As an ex-Toyota employee of some 18 years and in my 
current role as a Business Improvement or Lean (TPS) 
Consultant having worked with many varied organisations, 
I can say I see improvement initiatives all the time and I am 
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very critical of many. Lean is a greater journey than many 
realise and some do not have the heart for it. For a company 
that decides to take the Lean journey, commendable as that 
is although in reality in this harsh economic climate it would 
be madness not to, it is important that many steps are put in 
place to make it “happen”.

What I have tried to do in this work is close the gap on 
many anomalies and misconceptions I have encountered 
over the last few years. This work was borne out of a task 
given to me a by Central Queensland Resource company. 
In early 2013, I was tasked to write a Lean manual for a 
maintenance department of a major player in the mining and 
resources sector. Initially I felt quite euphoric about the task, 
as a consultant working close to the frontline, I hadn’t had 
the opportunity to take on a task such as this before. Writing 
training packages, yes, but a company or departmental manual, 
no, definitely not. So embarking on this particular task quite 
excited me. The initial euphoria in putting to words the 
systems, methodologies and the engagement that made Lean 
such a powerful tool was soon, however, questioned. I had no 
sooner embarked on the task, putting pen to paper and pulling 
various schematics from various hidey-holes in my hard drive, 
when I realised that here I had the opportunity to highlight 
all the challenges faced by myself and other consultants. 
The intention of writing the company Lean manual was to 
highlight the myriad Lean tools, giving examples, showing 
graphics describing the particular use of each tool and giving 
employees the opportunity to both understand and use them 
in years to come.

The downside, the end of the euphoria, was the reality 
that many of these tools, as simple as they are, often take 
an age to implement even when a seasoned Lean consultant 
is at the helm. Many, quite clearly, would not stand the test 
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of time after my inevitable departure, consultants come 
and consultants go. What could I actually leave as a legacy? 
Although the company asked for such as role, did they have 
the staying power or resolution for the long haul? I have 
worked with many companies that just played with the 
concept of Lean. What did a company actually need to both 
know and understand in order to make their version of Lean 
work? They are not Toyota, they never will be, nor should 
they be, and even the Lean they implement will no doubt 
have their own spin on it. Even if not the companies, then 
perhaps egotistical individuals will attempt to put their own 
personal stamp on the Lean concept. Often this will be to 
the detriment of the activity, and if not the detriment, then 
certainly adding little value to Lean. This happens all too 
often. So following the completion of the departmental Lean 
manual, I embarked upon this much larger work to put the 
concept into far more detail.

I have set out to outline Lean tools, to put simplicity in 
them. Explain their use, and where their use will attract 
the most benefit. Make them user-friendly. Give practical 
examples of what works, what works well and maybe even 
highlight what will be a hard slog in implementation. I will 
not have recorded all the Lean tools utilised in the world 
today. Lean has grown legs. It is not the simple Toyota 
Production System (TPS) adopted by the well-known car 
manufacturer now; it has grown far larger than that. I have 
also included something that I feel is missing from the 
very many Lean books currently on the market. I wanted 
something to highlight the many errors that organisations 
make when not only hiring a consultant but also integrating 
Lean into the very fabric of their organisations. I used the 
expression ‘grown legs’. I have no issues with this; these ‘legs’ 
keep my industry vibrant. 
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It must be asked though, does this vibrancy improve 
efficiency and give the bang for buck that companies are so 
dependent on in the harsh days? It supports the selling of 
Lean to a customer, it’s bright, it’s sexy, but will it give the 
end result and take the client to the Promised Land? This 
is where the client must do their homework. Understand 
what they want to do as an organisation. What they want to 
achieve. What level they really do want to aspire to. 

When Lean can be taught in schools and universities there 
comes a paradox. Whilst education is everything and business 
improvement is certainly no different to other industries on 
that score, we have now moved into a place where a bright 
young fresh-faced twenty-year-old, ink still wet on their 
degree, can drop into the world of Lean and 6 Sigma and 
announce they are an expert without ever seeing the inside 
of a manufacturing or business organisation. It cannot be 
said that this is just an issue that lies with an open-minded 
and very entrepreneurial graduate. I have also seen so many 
“experts” drop into the consulting world after a five-day (less 
on some occasions) BI (Business Improvement) course in the 
training area of an extremely wasteful company and suddenly 
they are transformed into Lean Gurus. 

The damage this can do can be immeasurable. Both to 
people like me in the industry but more importantly the 
client. The client is only looking in the direction of Lean to 
support the very sustenance of their business. It may be as 
harsh as that; potentially the very survival of the company 
and the livelihoods of those within the company may rely 
on good forward-thinking advice, so to buy a watered down 
and very theoretical Lean often at great expense must be 
bitterly disappointing. Putting the cost and disappointment 
to one side there will be a lasting perception that Lean 
doesn’t work.
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If this work (as with the Lean manual I have written in 
parallel to this work) closes some of the gaps I currently see 
in my industry, I will have left a legacy. 

An understanding of the tools, their practical use, the 
optimal way to use them, the pitfalls often found in their use, 
what works best and when, the management of the change 
required to bring the improvement to fruition, the hiring 
of the right consultant and team coupled with their correct 
utilisation, can only be of positive use for whoever chooses 
to pick up this work. 

There will be a use for this work, even if only as a reference, 
whether it is to support a major Lean implementation strategy, 
support a one-off improvement project, or maybe even just 
background knowledge for the individual in what has now 
become a world phenomenon. Lean is a phenomenon that is 
here to stay and will only move forward.

I have included many pictures, schematics and information 
all from actual and varying assignments with clients, where 
possible practical diagrams and explanations have been 
included. Within Lean there are many tools that support the 
system and an understanding of the basic Lean tools in use 
is paramount. Over time the more complex (some less used 
but equally as powerful) will come to the forefront to be 
utilised when required. Lean is a toolbox, understanding the 
right Lean tool to use at the right time is part of the learning. 
I have taken the time to outline various tools that are most 
useful and appropriate at this stage.

Lean in many organisations has been described as a 
journey. Many large organisations and quite likely your own 
competitors are currently on that particular journey. In order 
to maintain a competitive edge it is essential that the journey 
is not only taken, but is fully embraced.
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While this is no way intended to be a history lesson, I do 
feel it is important to understand the background of where 
modern day Lean originates from. Understanding where Lean 
actually came from and how it has changed and evolved over 
the years, may give a better understanding of what makes 
Lean work so successfully, and, more importantly, how it 
may assist your own career path or organisation. 

Lean or TPS has no singular source. Lean, although 
having “grown legs”, has derived from what is known as the 
Toyota Production System. Lean or TPS cannot be identified 
as being “born” or initiated on any single day or even year for 
that matter. It is a collection of systems and methodologies 
that has built up over many decades; many are not even of 
Far Eastern origin, often being clearly traced to the Western 
industrialised nations that the Far Eastern manufacturing base 

CHAPTER 1

The origins of Lean
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has challenged so successfully. Systems, methods and ways of 
working, whatever their source, were not only noticed by 
Toyota engineers but if identified as significant they were 
quickly incorporated into a highly effective, disciplined (if 
not regimental system) way of working. TPS, the Toyota 
Production System.

Lean is a philosophy and sequenced method of working 
that has evolved from what is known as TPS. Following 
WWII, in a positive response to a rapidly changing market 
and customer requirement, Toyota developed a system that 
supported low cost, high variety and high quality rapid 
throughput of its vehicle manufacturing processes. Out of 
this development Toyota has become the largest and most 
profitable automotive manufacturer in the world.

The term “Lean” was coined in the Womack, Jones and 
Roos 1990 book, The Machine that Changed the World, which 
described TPS in detail. At the time the book was published 
Toyota was half the size of General Motors. Today, Toyota 
has surpassed GM and Ford alike to become the largest 
automotive manufacturer in the world and the most profitable. 
No mean feat since GM has held that particular mantle for 
some 50  years. Toyota is now the most consistent global 
enterprise and very much a worldwide household name.

Following the turbulent times of the Middle East in 
the early 1970s, the Western world was faced with an oil 
embargo following the US support for Israel in wars against 
the Arab nations. Manufacturing was hit particularly hard. 
Car makers took the brunt of the pain in the dire economic 
climate. However Toyota arose out of the 1970s a success. 
The embargo and sales difficulties had most certainly affected 
them but with their innovative production techniques largely 
unknown at that point in time, they were quickly able 
to adjust and come out of this difficult era a far stronger 
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organisation. The automotive world looked towards Toyota 
largely astounded. “What was Toyota doing differently?” 

MITs five-year study into the Toyota Production System 
looked at the whole TPS system. The operatives on the 
shop floor, and the mindset that is nurtured up to the senior 
managerial strategies of the boardroom, MIT termed it 
“Lean.” Manufacturing without the fat. The three authors 
exhaustively recorded the benefits of Lean in comparison 
to the clumsy beast that was General Motors. It was rightly 
pointed out that Lean would come to fruition not just in 
manufacturing but also in every value-creating industry 
and service sector. Even today, some 20 years after the first 
publication, it is both seen and used as a guide to support best 
practice for industries seeking to transform themselves.

Modern day Lean as prescribed in the book is not only 
to be found in manufacturing. Lean principles have been 
successfully applied to a wide variation of organisations 
outside its manufacturing base. Diverse fields such as financial 
institutions, construction sites, corporate services, healthcare 
and hospitals, and mining operations, even the military has 
benefited from Lean thinking and Lean Methodologies.

Taiichi Ohno, a Japanese engineer, is largely accredited 
with the formulation of the Toyota Production System. 
Ohno’s philosophy was simple. Correct errors and non-
conformances at the source immediately.

“Correct a mistake immediately, to rush and not to take 
time to correct a problem causes work loss later.”

Taiichi Ohno

Within Toyota, Ohno defined both Andon and visualisation 
of the workplace and process. Andon is the immediate 
escalation of process abnormalities, with Andon boards set 
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so everything is transparent. Visualisation is being able to see, 
clarify and understand what is happening in real time.

“The workplace becomes a goldfish bowl and its trans
parency becomes a powerful tool.”

Taiichi Ohno developed a teamwork-based system and 
structure. The defined tasks of the line leaders were to both 
lead and be prepared to step in and support the manufacturing 
process. Not act as foremen in the background delegating the 
tasks to the production line personnel. These Team Leaders 
are employed in the assembly tasks making up for absences. 
They supply additional quality checks and answer production 
calls (Andon) and address the everyday concerns of the 
production line. They control the workplace organisation 
(4S - Sort. Set. Shine. Standardise. This is known as 5S 
outside Toyota, sustain has been included as the 5th  S). 
Repair, tooling checks and process confirmation is divided 
among the Team Leaders and their respective teams. Ohno’s 
expectation was ownership of the production line by the 
production teams themselves; this in itself encouraged the 
continual improvement in the production areas. Continual 
improvement, or Kaizen, is encouraged and nurtured by 
the organisation. The small incremental improvements 
(supported by larger step change improvements) from the 
shop floor are actively encouraged and supported by Senior 
Management. A culture of continual improvement has 
been developed.

Unlike the mass-production foreman-based Detroit-style 
of working, Ohno defined and encouraged a system that all 
workers had permission to stop the line in the event of an 
abnormality or defect. The responsibility immediately fell to 
the area to trace back the root cause of the problem and 
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rectifying the concern. This system where every operator has 
become both an inspector and a problem solver over time has 
brought Toyota’s production line stop to virtually zero.

In reality the roots of TPS can be traced further back 
than the Toyota Motor Corporation. The term jidoka can be 
defined as “automation with a human touch.” Jidoka can be 
traced back to the invention of the automatic loom by Sakichi 
Toyoda the founder of the Toyota Group. In 1896, Toyoda 
invented the Toyoda powered loom. Prior to this innovation 
operating a loom was a laborious operation. During the 
development of Toyoda’s powered loom he incorporated 
many innovative optimisations to his unique machines, this 
included an automatic stoppage device which in the event of 
a machine abnormality such as a thread breakage the loom 
automatically ceased operation preventing further damage or 
defective products to be manufactured. 

The immediate stopping of the machine when it mal-
functioned allowed an operator to oversee several machines. 
Previously it had taken one operator to operate one machine. 
Now overseeing several machines that would shut down in 
the event of malfunction would transform the industry. The 
benefits were immediate; no defect parts could be produced 
on that machine, no matter where the operator was.

Andon, Visualisation and jidoka played a fundamental part 
in the early thinking of TPS.

Certain constraints regarding space and footprint effected 
Ohno’s thinking. After visiting Detroit, the heartland of 
American motoring for so many years, Ohno saw firsthand 
what he identified as fundamentals in waste. He saw stockpiles 
of parts and manufactured components waiting for their turn 
to be moved forward to the production areas, often being 
handled many times. Ohno neither had the space or the 
cash funds to challenge this. He ultimately saw it as waste 
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and was unimpressed by the Ford motor manufacturing 
giant. From this, he went on the develop JIT. “Just in Time” 
utilising an idea he gleaned from a US supermarket chain. 
From this Ohno developed the Kanban, or sign board. The 
manufacturing or delivery of parts and components is only to 
be carried out when the downstream process actually requires 
the parts. This system involved a discipline that few Western 
companies possessed at that point in time (it does not exist 
in many to this day). Parts and components would only be 
manufactured or conveyed only when the forward processes 
required them. Inventory or “in process stocks” would be 
kept to a minimum. The signal for parts and components 
to be shipped forward was to be the Kanban. Literally “sign 
board”. The Kanban was to be one of the tools to make JIT 
possible for Ohno. 

The system that Ohno defined resulted in a far smaller 
storage footprint being required, fewer raw materials and 
components being stored, reduced storage costs, defective 
parts if manufactured would always be in small batch sizes 
reducing the cost of repair and scrappage. What Ohno had 
created, in fact, was a customer-based system that relied on 
the required products being pulled from the customer not 
just pushed towards him, innovative thinking indeed.

Ohno identified that jidoka and JIT ran hand in hand. 
They were pillars of the TPS system. 

JIT – “The right part, in the right place at the right time 
to the correct specification.” 

Ohno identified that to make JIT work it was essential 
that the quality of the product was correct and to the 
standard required. Failure to supply a quality product to the 
production line almost always resulted in a line stop situation. 
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Giving every operator the authorisation to stop the line in 
the event of abnormalities closed this gap. Concerns were 
identified quickly and addressed with equal speed. Reducing 
inventory required identified concerns and problems to be 
resolved very quickly to reduce or prevent line stop. Large 
stocks of inventory would not affect the line stop, the line 
had the potential to keep going, but the problems still existed 
they just remained concealed. One by one Ohno identified 
and removed his problems. The great behemoths of GM and 
Ford with their massive storage facilities kept many of their 
issues firmly hidden. Inventory hides concerns.

Although Lean can rightly so trace its roots back as far 
as the latter part of the 19th century, it has, since the early 
days of Toyoda and Ohno, in essence, grown legs and has 
evolved considerably, probably in ways they may not have 
even imagined. The advent of 6 Sigma alone in the mid-
1980s by Motorola brought a whole new spectrum to the 
improvement philosophy. The subsequent taking on of 
this statistical analysis system by prestigious and influential 
companies such as Jack Welsh’s General Electric has seen a 
remarkable rise in interest in Lean and 6 Sigma (or even Lean 
Sigma as it is known in many circles) and what it can actually 
do for a forward-minded organisation. Lean or TPS in its 
modern form is no more than a series of well-coordinated 
and sometimes regimental systems that have the ability to 
cross over industries and services to improve and optimise 
the organisation and ultimately give a radical and positive 
effect to the base line profit margin. 

To improve profitability never look to increasing the price 
always look to reducing internal manufacturing costs. 

Reduce internal production costs… But not at the cost of 
your employees!
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A true Lean company regards its employees in high 
esteem and values their contribution. It is worthy of note 
that as a result of World War II Toyota, like many, found 
themselves with severe financial difficulties. By June 1950 
it became apparent that job losses were inevitable. Kiichiro 
Toyoda, the then head of the ailing company and the partner 
and confidante of Taiichi Ohno in the early stages of TPS, 
voiced his concerns and resigned from the position as a mark 
of respect to the 1600 employees who had lost their jobs 
during the crisis. Kiichiro regarded it that his employees 
were his responsibility and he had let them down personally. 
Toyota dedicated itself to constant growth and firmly planted 
people as the heart of the TPS system. The focus would be on 
making sure that this would never happen again. Employees 
are the key factor in TPS.

As stated, this is about Lean tools and how to use them and 
not about history, but I feel getting some of the context and 
background is essential learning to be able to put the subject 
into a true perspective. Lean wasn’t just born at any particular 
point in time and it hasn’t just sprung to life recently, it has 
evolved and developed over time. Its development in some 
areas may have sometimes appeared meteoric but in reality 
it has been a relatively slow, systematic and methodical 
development, often out of necessity. The tools, philosophies 
and methods however are tried and tested. Tried and tested 
over many, many years.



Lean has been identified as a proven method of identifying 
waste within an organisation and ultimately improving the 
profit margin of a business. Lean is a structured improvement 
approach, it challenges the way we work and will no doubt 
touch all areas of a business that chooses to go the Lean 
direction if the method is taken in its entirety.

Lean is as much about culture, behavioural patterns and 
a different way of thinking about the activities we engage 
in during our working day as it is about systems. It will no 
doubt make new and differing demands on employees and 
management alike. Lean will require new forms of disciplines 
from managers, employees and contractors. At times it may not 
be easy, change is never the easy route. There will always be 
many who are reluctant to fully buy into the concept. Initially 
that is. As change takes hold it will eventually grasp the most 

CHAPTER 2

What is Lean?
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ardent fence-sitter. The downside is there no doubt will be 
casualties, people will leave or more forced action may be 
required to remove them. But when the very survival of the 
business or organisation is at the forefront, someone who can’t, 
or won’t, move forward with the company, does in reality 
need to be removed, as harsh as that sounds. What you have to 
appreciate is that many will not initially understand Lean and, to 
be honest, may not even want to. They may have been working 
in a certain fashion over long periods, comprising upwards of 
thirty or more years. To be honest it would be surprising if they 
actually did relish a change they didn’t understand.

It must be added that Lean is not a “quick fix”. An overnight 
change to what you do and how you work will not happen 
and should not be expected. However, what is expected is 
that during a Lean implementation, support and in essence 
“buy-in” to what is fundamentally a new way of approaching 
our daily activities is gained. This is clearly easier said than 
done and it won’t come easily, there will have to be certain 
drivers put in place to make things happen to a reasonable 
timescale. Momentum is often a key point in any change.

Lean is about the small, positive, incremental, methodical 
improvements to make our workplace safer, more efficient 
and more sustainable in the long term. It is about transparency 
and understanding the problems we face so we can address 
them correctly. Lean is about making everything visible and 
giving us a baseline from which to improve. It is about raising 
issues and concerns and addressing areas in the business that 
are not “quite right”. We probably see them and maybe even 
walk past them every day. Even if that is the way we have 
always done things, if it isn’t right or can be improved it 
should be challenged.

Lean is about raising the bar and our own expectation 
of how we should work. Having “always done it that way” 
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is not a valid reason to not seek out a better way. Good is 
not great. Lean is about making people accountable for their 
actions. It is not about blame. Blame and accountability are 
very different things in the context of Lean.

To summarise briefly, Lean is based on the philosophy of 
defining value from a customer perspective and continually 
improving the way that value is delivered. Eliminating the 
use of wasteful resources that do no more than add cost to 
the customer, and solely focusing on what actually adds value 
to the product or service is paramount in Lean thinking. The 
empowerment of each staff member in every position in all 
departments within a Lean organisation supports this ideology.

Lean is not about, as many misconceptions will interpret, job 
or headcount removal. Often the successful implementation 
of Lean results in more staff being required to cope with 
increased orders. That is not saying that companies would 
never consider using Lean for that very purpose. I would be 
very naïve if I thought that was the case. I have unfortunately 
both seen it and (although very much against my advice) 
been part of it. I describe Lean as a culture and a behavioural 
pattern. If job losses become part of any Lean transition, the 
message delivered will be loud and clear. Lean means job 
cuts! When the fundamental aim of Lean is to nurture an 
environment of continual improvement, having someone 
believe that by improving they may improve themselves out 
of a job is not helpful in the long haul. It will have a wholly 
negative impact on what you are trying to achieve. It will 
quite possibly create a generation of employees who will 
regard Lean with nothing but distain and distrust.

Lean is fundamentally about being more efficient by 
the relentless focusing and elimination of waste within an 
organisation. Being able to identify and see waste from a 
Lean point of view is key.



A LEAN JOURNEY

14

Lean is about understanding the issues, concerns and bottle-
necks in your industry. What is actually preventing you from 
delivering value to your customer? If you think about your own 
work area, ask yourself if you would you pay for the services 
you provide if it was your money rather than the company’s. 
The answer you give yourself may be a startling realisation that 
all is not right. The first point of call is to draw out the area. 
Understand the product or service of value in your area. What 
do you actually produce or provide? Map it out in the form of a 
basic map or flow chart. It can be of a process, area, department 
or full factory layout. One by one, identify the bottlenecks 
and consider how you can tackle them, gradually moving the 
bottleneck and if you’re doing it right reducing the effect of the 
bottleneck and thus speeding up the process. 

VSMs (Value Stream Maps), process maps and even basic 
flow charts, if carried out correctly, will identify your process 
concerns. Look for all the areas that have the potential to 
prevent the product from flowing smoothly through the 
work area. It may not necessarily be what could be regarded 
as production items. It can often be hidden, unseen items 
such as paperwork and manifests sitting on Jennifer’s in-
tray because she is covering Julie who is on maternity 
leave. Documents and drawings that are sitting with sales, 
leaving the engineer clicking his heels wondering what is 
happening to the drafts he forwarded a week ago and had 
been promised back. The engineer knowing full well that 
if they aren’t returned soon, procurement won’t be able to 
inform suppliers in sufficient time to ensure production can 
be met in the promised timescale. Many of these bottlenecks 
are found in these backroom areas, often ignored and even 
overlooked as issues but they nevertheless slow or have a 
negative effect on product flow. Making it worse, these areas 
are often disappointingly full of their own self-importance. 
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But then they are quite clearly more important than actual 
production aren’t they? 

Understand the thing of value in the organisation. I can 
with a high degree of certainty say when the thing of value is 
being held up in Jennifer’s in-tray the thing of value is being 
overlooked.

In truth, these areas, along with Jennifer’s in-tray, are very 
important, I would never decry that fact. They are the oil that 
keeps the machine running. Lean however is about breaking 
down the silos that exist or have evolved in companies over 
the years. They may have just evolved or could be attached 
to departmental heads or strong characters with egos more 
important than the product itself. Mapping the process will 
assist in providing the focus on what is important.

Lean is all about understanding what stops or slows you 
and removing these obstacles one by one. Of course prioritise 
them if every process takes an hour with the exception of 
one that takes three hours, improving a one hour cycle time 
process will not improve the throughput of the product. It 
will create waiting and quite likely excess inventory. That 
is what mapping the process will tell you. It will tell you 
where to look in order to make the biggest impact on your 
lead times.

In short Lean is about identification of waste and 
elimination of waste. From a TPS perspective it would be 
good to understand exactly what waste is. How waste is 
actually viewed from a TPS perspective. Waste is in effect 
anything that doesn’t add value to the product.

I have given the Japanese TPS gurus of Toyoda and Ohno 
a great deal of credence in earlier sections of this work but 
it must be added the pioneer of the moving line Henry Ford 
was identifying waste in the workplace as a issue during the 
same time period.
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“Time waste differs from material waste in that there can 
be no salvage. The easiest of all wastes but the hardest 
to correct is the waste of time as it does not litter the floor 
like waste material.”

                               Henry Ford 1921.

If I were asked how I would define Lean it would be one 
simple sentence. I would not change the definition that is 
globally accepted.

“The total and relentless identification and elimination of 
waste in the workplace.”

However Lean does go much deeper.




