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Automotive Supply Chains

Source: Munich Ee
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° Body shells from USA

°* Motors from Brazil
® Drive Shafts from Italy
* Assembled in Taiwan

®* Sold around the world
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Category of Risk

Drivers of Risk

Disruptions

Matural disaster
Labor dispute
Supplier bankruptcy

War and terrorism
Dependency on a single source of supply as well as the
capacity and responsiveness of alternative suppliers
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Disruptions in supply chains can cause severe domino effects.



Supply chain risk

“A fire at a key Philips semiconductor factory in
2000 caused a worldwide shortage of the radio
frequency chips used by both Nokia and
Ericsson. Nokia immediately lined up another
source and redesigned other chips so they could
be produced elsewhere. However, Ericsson
responded more slowly and lost an estimated
$400 million in mobile phone handsets.”

MIT Sloan Management Review
Summer 2006

o Page 14
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Supply chain risk (i)

“Yesterday it emerged that ice-cream supplies may
run short because Unilever’s only UK factory,
based in flood-stricken Gloucester, has been closed
for the past ten days.

The company usually manufacturers five million
iIce-creams and lollipops a day at the plant. It has
stocks in freezers but it could be days before
normal production resumes. Industry insiders
predict that there will now be an ice-cream war as
rival brands attempt to exploit Unilever’s
predicament and gain market share.”

The Times, 31 July 2007

o Page 15
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TQM/ Lean
Lean Inventory

Lean Flow
Outsoursing
One supplier



Leaner
inventories

Tightly
meshed global More single

communications sourcing

network Greater
exposure to supply

disruptions

More Longer
outsourcing supply lines

Figure 1: Supply chains are becoming increasingly fragile
Source: "Creating Resilient Supply Chains — A Practical Guide”, Aug 2003
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In-process control, to assure that the
process iIs functioning in an in-control
state,
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Prevention Is always the preferred strategy. #

100 410 a5 1 oucls #
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Trade off

* The Engineering Challenge
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Quality Related Approaches

Lean Manufacturing
Flexible Manufacturing
Agile Manufacturing
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Creating
Supply Chain
Resilience
Through Agile
Six Sigma




Lower
Specification
Limit

4.56%

probability of
defect
Upper Lower
Specification Specification
Limit Limit

0.00034%
probability of
defect
Upper
Specification
Limit

2o

2o

Two Sigma
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TABLE 1: THE CHARACTERISTICS OF ROBUST AND RESILIENT SUPPI.YGHAINS

ROBUST SUPPLY CHAINS

RESILIENT SUPPLY CHAINS

‘Lean thinking’ central to supply chain strategy

Risk management central to supply chain strategy

A culture of quality awareness

A culture of risk and quality awareness

Internal quality control

Internal and external risk management

Responsive to reasonable variation in input

Responsive and capable of sustained response to
sudden and significant shift in input

Supply chain velocity

Supply chain acceleration & deceleration

00

Low inventory levels throughout with strategic safety stocks

Spare capacity minimised throughout

Critical path spare capacity in manufacturing, storage
space and process capability

Lean processes

Mix of Lean and Agile processes

Efficient processe:s - EffeCtiVe processes

Strong — Scalable/Adaptable

Processes are stable and under control

Non-value adding activities and processes removed
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Quality Tools




e Map the supply chain

e Identify the critical paths

e Utilise cause and effect analysis
(TOM tools)

e Implement supply chain event
management

e Adopt agile practices

e Formalise supply chain risk
management



e.g.

e pareto analysis

e asking ‘why?’ five times

e fishbone charts

e fallure mode and effects analysis



80% of disruptions will share 20% of the causes

Page 43



Why did the machine stop? Q. 1.
There was an overload and the fuse blew. A.

Why was there an overload? Q. 2.
The bearing was not sufficiently lubricated. A.

Why was it not sufficiently lubricated? Q. 3.
The lubrication pump was not pumping sufficiently. A.

Why was it not pumping sufficiently? Q. 4.
The shaft of the pump was worn and rattling. A.

Why was the shaft worn? Q. 5.
There was no strainer and metal scrap gotin. A.

Repeating why five times like this can help uncover the root problem and
correct it. If this procedure were not carried through, one might simply replace
the fuse or the pump shaft. In that case the problem would reoccur in a few
months.

Taiichi Ohno
Toyota Production System
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No Stock Lead-Time
Available Too Short
Materials
Supply Problem Failure to Inflexible
\chieve Plan Systems
) Forecasting
Capacity Problems
Failure to Constraint
Deliver on
Time Inadequate ,
lommunications oor Pégﬁtefoﬁ
Inadequate
Supplier
Poor
) Management
Scheduling J
Carrier Quality
Performance | Problems
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« Asks three gquestions:

W
W
W

nat could go wrong?
nat effect would this failure have?

nat are the key causes of this

fallure?

e Provides an assessment of risk for each
possible failure:

S
O
D

severity of effect
likelihood of occurrence
likelihood of detection
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Daimler keeps in touch with its key suppliers with reqular meetings.

Tra nsparency creates trust



Information is key

Robust data collection, greater transparency and active risk
managementwill ultimately lead to lower premiums
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| “TeW have much experience managing
supply chain risk across oceans and continents.”
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