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1.1 Lean Manufacturing

Lean manufacturing is a term that has been brought out using a philosophy adopted by Toyota, their well-
planned and organised philosophies when it comes to the production line have put them in a prime position
to become the largest automobile manufacturer in terms of sales.

1.1.1 What is Lean Manufacturing?

Lean manufacturing is the continuous optimisation of the manufacturing process to minimise the amount of
waste produced, without any compromise to the productivity of the production line. Waste, from a
manufacturing perspective, is any activity that does not add value from the customer’s perspective.

A study conducted by the Lean Enterprise Research Centre has concluded that roughly 60% of production

the business across a number of areas.

1.1.2 Origins of Lean Manufacturing
One of the biggest steps in the manufacturing process was the

special purpose machines to assemble individual compone ithi atter of minutes. Ford’s production
lines produced an incredible output, and could turn ov fnaterials within a matter of days.

care for. It will be constructed of the best
materials, b : er the simplest designs that modern engineering

own o 1 j the blessing of hours of pleasure in God’s great open

Ford had incredible faith in his p ct to revolutionise the automotive sector, and shockingly announced in
1909 that the compa i one model, the Model T, the production process was to be as simple with
as little variance as possible with his famous remark:

“Any customer can have a car painted any colour that he wants so long as it is black.”
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Figure 1.2: Production rate and price of the Model T by year

The trend of the production rate takes an unexpected dip after 1916, and the cost jumps up, why would
this be the case?

The Model T for all its success, had one problem, it was inflexible; Ford stood by the idea of any car as long
as its black, and that was the only colour available off the production lines after 1913. As machining
techniques advanced, other companies were able to compete with production rates and Henry Ford was not
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willing to move with the times. The Ford production line was dependent on labour force that was desperate
for money and ready to do whatever it takes for a wage. The formation of labour unions and the prosperity
that came about during the “Roaring 20s” conflicted with the exploitation of workers that Ford relied on.
Some elements of Ford’s production line were adopted by other companies, including General Motors, and
with their wider variety of models and colours, became the dominant force in the market in the 1930s.

Years of market dominance from Ford was no accident, but the crucial flaw was the inflexibility of the
production lines, a 19-year cycle life of the Model T, with no updates to the design, was too long. It occurred
to some at Toyota, however, that through a series of innovations in the production process, it could be
possible to provide continuity in the production (the reason that the Model T could be sold so cheaply) and
also incorporate a wide variety of products. Revisiting Ford’s concepts, they developed the “Toyota
Production System”, which will be discussed in more detail in Work book 2.

1.1.3 Principles of Lean Management
The principles of lean management is not a point-to-point process,
and improvement. The cycle can be broken down into five principles,

Value

Seek
Perfection

igure 1.3: Five principles of lean manufacturing

1. Value: Value is always d d as the customer’s need. Obviously, this can change depending on the
market or sect rmining the value should answer questions such as:

e What is the timeline between manufacturing and delivery?

e What Price?

e What are important requirements or expectations of the product?

2. Value Stream: Other works may refer to this step as “process re-engineering”. With the end goal
defined (from the value stage) the route to achieve this goal should be plotted. It is important to
break down each step across each department, whether it is design, procurement, delivery, customer
service, production, or even HR and administration. By mapping out the entire process of the product,
it is then possible to spot the waste (the processes that do not add value to the product) and develop
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If customers are satisfied with the purchased product, they are more than happy to keep coming back and
purchasing more from the company due to their reputation. Which of course means that the company will
earn more and more from sales, which will boost the company value, an increase in the company value will
translate into higher share prices or higher dividends per share.

This is only considering customer sales. Remembering lean manufacturing will remove all waste from the
manufacturing process, there will also be a reduction in the production costs, providing a further boost in
profits.

1.2.4 Cycle of Prosperity
If lean manufacturing is done correctly, there is no end to the benefits. Fig.1.4 shows a simple graphic of the
cycle of prosperity.

Workers

Invest more
money for

Shareholders

(It’s also worth noti
new marketing
such as a SWO

Fig.1.4 explains t
going to purchase products; es go up, the company earns more money; as the company earns more
money, the productio ill be improved with better equipment, more workers, or happier workers;
which will then further improve the quality of products; and so on...

This cycle only looks at the prosperity of one company selling their products, what if Fig.1.4 was expanded
to include the supply chain. The supply chain has four major players: the customers, retailers, manufacturers
and suppliers (this can vary in certain circumstances, as the manufacturer could also be the retailer, or
sometimes even the supplier).

A similar principle applies:

e Customers purchase more products from the retailer;
e Retailers place larger orders to the manufacturer to meet the demand;
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e Manufacturers place larger orders to the suppliers to meet the demand.

Fig.1.5 shows a diagram for an expanded cycle for the supply chain.

Suppliers
Order Sell
more more
Manufacturers
Order Sell
more more
Retailers
Order Sell
more more

Customer
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1.3 Lean Manufacturing Challenges

The benefits of lean manufacturing sound as though every company should adopt this policy for their
manufacturing processes. Lean manufacturing is a difficult culture to instil into a company, and the
philosophy itself is a long and difficult process.

1.3.1 Change
Everyone has been there, whether it is a New Year’s resolution, a promise for Lent or just the desire for
improvement; making a big change is difficult, whether it is a new diet, committing to the gym or giving up
a bad habit. According to a study in the US, 80% of new years resolutions fail by February, this is just changing
the mindset of one person, it is going to be much more difficult to change the entire culture of a company.
If a company is going to change, then change management will need to be admini

1.3.2 The “Burning Platform”
Introducing lean management is a radical change in the organisati
there needs to be an urgency, which brings onto the idea of the “burni
a simple idea, if someone is on a burning platform, they are going to act q
is a grim metaphor, one of the most effective motivation techni
platform metaphor is applied in situations where:

radical change,
ning platform is
survive. While this
in message”. The burning

e Thereis a real and immediate crisis

e There is a limited number of difficult an
e Each choice s irreversible

e Each choice has a high risk of failu

The metaphor is from a real situation, the ig disaster on July 6™, 1988. At the time, Piper
Alpha was Britain’s biggest oil and tform, producing over 300,000 barrels of crude oil every
day off the coast of Aberdeen. U communication between different shifts meant that
an unsafe gas pipe was used, explosion. With reports saying that the blaze from the

8 228 workers either on the rig or in the standby safety vessels.
t three of the workers, who trapped themselves in a room to wait for

survive in the room, th e platforms edge, and they were faced with two difficult choices.

1. Do nothing, stay on the platform, risk the heat from the flames and wait for help by air.
2. Jump into the water, risk hypothermia from the freezing North Sea and wait for help by sea.

Both options were dangerous, and there was no guarantee that either option would save their lives. Two of
the workers jumped into the sea, whilst the third stayed on the platform. The two that jumped were rescued
with terrible injuries, thanks to the rescue operations on the sea. The third worker did not survive as
helicopters could not arrive in time.

The tragic story does have some lessons about the need to respond positively and proactively to serious
challenges. It brings an idea of an unacceptable option of staying the same
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