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* The more complex
and longer a supply
chain Is, the higher
the risks for quality
issues and delays to
emerge.

* Knowing a supply
chain from front to

back helps an organi-

zation better under-
stand possible risks.

» Evaluate each sup-
plier and subsupplier
to reduce risks.

THE MAJORITY OF American and European compa-
nies that manufacture products overseas (particularly in China)
have no idea what their supply chains look like or even how many
suppliers and subsuppliers make up the complete supply chain.!
For those who contract with suppliers—the buyers—this lack of
visibility can create challenges, whether they're quality issues or
unexplained delays.

Toyota decided it needed to know precisely where its suppli-
ers were getting their parts after the tsunami in Japan disrupted
its supply chain in 2011. Only after Toyota determined all of its
subsuppliers’ locations was it able to implement its disaster re-

covery plan.®
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Two main factors can infleence rsks in a supply
chain:

1. Complexity—Are there many steps (suppliers and
subsuppliers) involved in getting a finished product
to you? The greater the number of subsuppliers in-
volved, the greater the complexdity and, consequent-
Iy, the more risk

2. Distance—Do product parts come from another
country or across the world? Many parts for autos
or other manufactured products come to the United
States from Asia or Europe. Parts can be on a ship
for weelks and mnst pass through customs. Then they
may need to be transported to a subsupplier of yours
in your country—either by train or truck—and trans-
ported again before arriving at the buyer's company.
As illustrated in Figure 1, buyers face greater risks

and less control when their supply chains involve mul-

tiple levels of subsuppliers and sub-subsuppliers.

Unfortunately, knowing all the parts of your supply
chain might be difficult, if not impossible. Two com-
mon challenges for buyers include:

1. Subsuppliers’ identities are concealed—This
often happens when a supplier wants to maintain
control. Either the buyer directs where the compo-
nents nmst be purchased or the supplier handles the
sourcing. In the latter case, suppliers often conceal
subsuppliers’ identities. Figure 2 illustrates the im-
portance of a transparent supply chain

2. Undisclosed subcontracting—A buyer may ap-
prove a manufacturng facility, bt production
could take place at another plant without the buy-
er's knowledge., Walmart adopted a zerotolerance
policy regarding this type of subcontracting in 2012
after 112 workers died in a fire at a Bangladesh gar-
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ment factory that was producing Walmart's Faded
Glory brand of apparel.?

Four types of risks

The more complex a supply chain and the greater the
distance between buyers and suppliers, the greater the
risks can be in the following areas:

A quality issue isn't detected at the factory
of origin. The part comes to a buyer, and the buyer
uncovers the issne when it performs the final product
diagnosis. The issue is only identified at the buyer's
warehouse becanse no tests or inspections were done
during any of the previous supply chain steps.

MNow there's a major problem because the buver's
stock on hand must be reworked—or replaced if re-
working is unrealistic. Lead time to rework or replace
stock could affect delivery to the buver's customer,
which may have a detrimental effect on the buyer's
business. There is also a chance of bad products es-
caping to the customer.

The buyer's supplier has many subsuppliers.
With a supply chain comprised of many subsuppliers,
there's probably one considered the weakest link In-
evitably, there will be problems that stem from that
supplier. The more suppliers and subsuppliers in the
chain, the more difficult it is to manage and ensure
each can meet the buyers requirements. Remember,
each supplier's quality and cost are ultimately the buy-
er's quality and cost. In a sense, the entire supply chain
belongs to the finished goods company.

The buyer works on a just-in-time (JIT) basis,
and there is disruption anywhere in a supply chain. i
this & the case, theres little room for error when it comes
to scheduling and the delivery of parts. If theres a dismp-
tion anywhere along a supply chain, it might
result in a break that has an unintended of-
fect on the delivery of products.

The cause of many of these disrup-
tions may be machine breakdowns at the
subsuppliers’ locations, shipping issues,
incorrect paperwork or identified quality
izsues with unidentified root causes that
cannot be fived in time.,

Engineering change is needed.
Let's say there is a design change. The
buyer must apply its engineering change
request procedure for upcoming produc-
tion, but what about the inventory of



product based on the old design? There may be two or
three months' worth of products at different points in
a supply chain—stored in warehouses or in transit on
a boat, for example. These products might have to be
reworked or scrapped, which may lead to delays and
high costs.

Impact on cost at various stages

Being able to identify problems in a supply chain and
fix them as early as possible is an obvious ohjective. All
too often, however, this doesn't happen.

There is a simple rule of thumb known as the factor
of 10, which can estimate the cost impact through a
supply chain—depending on when problems are iden-
tified (see Figure 3).

The following are examples in which an order for
51,000 worth of finished goods must be mamnafactured
and shipped to a customer, and how the possible costs
associated with addressing the problems in a supply
chain can be calculated:

Factor 0.1—The problem is identified and fixed
during minor-part production. If a minor part of the
buyers product is subcontracted to subsuppliers, iden-
tifying and fixing any problems at this stage would af-
fect the cost by a factor of 0.1. The cost of fiving the
issue while the parts are still at this subsup-
plier would have a value of $1,00010.1 =
5100 for atotal of $1,100.

Factor 0.5—The problem is identified
and fixed during major-part production. Ma-
jor parts being manufactared for the buyer's
product would, by natare, incur more cost
to produce. While issues are being identi-
fied during manufachring, the cost factor to
rectify these issues would be 0.5, Using the
same example with the order value at $1,000,
the cost impact would be $1,00000.5 = $500,
for a total of $1,500.

Factor 1.0—The problem is found before
a supplier ships magjor parts. In this scenario,
problems are identified after all parts were
produced, but before they were shipped from
the subsupplier's factory.

The consequence is that the entire pro-
cess would need to start from the begin-
ning—from raw materials on through pack-
aging. This production would need to be
expedited at a high cost Other orders would
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Visibility over suppliers / rcure2
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need to be suddenly put on hold. The cost factor at this
stage would be afactor of L0, Using the same example,
the cost impact would be $1,000¢1.0 = 1,000 for a total
of $2,000.

Factor 10—The problem is found at final assem-
bly and before shipping to the customer. All parts have
been completed and sent to the final assembly plant,
and the product has been assembled and tested. Dur-
ing this final test, a problem is identified that results in
products being unfit or being potentially unsafe.

Identifying problems and issues at this stage of the
production process could result in a major strip-down
and rework of finished products. In some cases, the re-
placement of major or key components would need to
be made.
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Mote: The cost factors of 0.1, 0.5, 1.0, 10 and 100 were not dedived from a systematic study.

Instesd, they were in line with what other studies have shown in

matenial goods production

and in software development. They also comespond to the authors' experience in material

goods production. See Steve McConnell, Code Complete, second
2004, p. 29, which covers the 1:10:100 ratio in software.

edition, Microsoft Press,
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These rework actions at the buyer's final assembly
plant may be expensive. The need for replacement
parts could mean reordering parts and rushing these
orders through, and possibly quickly ordering parts
from a supplier far from the buyer's final assembly
plant to minimize delays already incurred.

All these issues add up, which explains why the
cost impact of a factor of 10 is applied. With the same
51,000 value, the impact is a huge $1,000410 = $10,000,
plus the initial $1,000, for a total of $11,000.

Factor 100—Froblems are identified after the prod-
uct has been shipped to the customer. At this stage of
the process, problems identified after the customer has
received products could result in recalls, major war-
ranty claims and lawsuits. It's easy to see why the cost
impact factor is 100 at this stage. The result would be
astaggering $100,000 based on that initial $1,000 value:
S1,000% 100 = $100,000, plus the initial 1,000, for a total
of $101,000.

Obviously, the factor of 10 is only a general guide-
line and not applicable to every situation. Actual mam-
bers could be quite different, but the concept paints a
true picture: In terms of time and money, the cost to fic

problems increases exponentially the longer it takes to
identify them.

Reducing riskina supply chain
There are many ways to reduce risk in a supply chain,
including:

Using a proven approval process. A process,
such as the production part approval process, can
be used to verify whether a component supplier has
developed its own design and production process to
meet its clients' requirements. This procedure aims to
ensure the supplier is robust and capable.

Diving deep inte yvour suppliers. Not only is it
important to know the identity of each subsupplier in
a supply chain, but its also critical to understand each
one's capabilities. Subsuppliers umable to meet the
quality standards you require will wsually cause prob-
lems that lead to delays and additional costs.

Using lean and statistical process control
(SPC). It's helpful if each member of a supply chain
understands lean and SPC. With lean and SPC in place,
you're more likely to avoid most issues altogether and
get the remaining issues resolved

Risk analysis for each component or process / 1asie 1

Component/ | Likelihood | Time/effort | Resistanceto | Time/effort Score High- Appropriate
process ofissues | for fixing | improvements? | toswitchto | (a*b*c*d) | budget actions
(a) issues (b) {ch new source (d) item?
Assembly Random inspection on delivery
and 2 2 2 10 B0 Yes in assembly factory plus regular
packaging meetings in factory
Casing and rRandom inspection on delivery
machining E o E E L Yes in assembly factory
Monitoring of production setup
Fainting of and then reassessing. Work
casing 10 8 - 8 2,560 = with subsupplier to improve
processes.
rRandom inspection on delivery
Rubber feet 2 ] 10 4 480 No in assembly factory.

Likelihood of issues: Scored after collecting information about each
subsupplier {process audits when possible). Not only the quality issues
should be considered, but also long delays due to poor planning or to an
automated piece of equipment that is not well maintained.

Time/effort for fixing issues: Review each issue and score the time

and effort it will take to fix the issue based on past experience. Look at
the process of generating commective action reports and the ability to fully
implement the countermeasures.

Time/effort to switch to new source: One option is to switch production
to an altemative supplier. When reviewing this, you must base the risk

of moving on the amount of customization, tooling and other special
requirements that make single sourcing riskier.

Resistance to improvements: Working with suppliers to improve their
PrOCESSES OF SYStems is a great way of improving quality and delivery
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of your pans, however some suppliers may be more resistant to these
improvements. This type of resistance might come from several factors.
You might be one of their small customers. Or managers might not be
open-minded to changes. The supplier's attitude will influence the type of
monitaring to implement. it might include switching efforts from process
improvement to end-ofline inspecton.

High-budget item: Spending maore to secure the supply of a high-budget
component makes more sense because the cost of errors and failure at this
lewel is very high.

Appropriate actions: Ensure the appropriate actions are in place and are
camied out. The whole idea of the risk assessment is to reduce risk. If actions
are not camied out, the entire process is worthless. It also is important that
the risk analysis document be a live and fluid one that is monitored and
updated regulary. This could be as frequent as weekly in the beginning.



Building contingencies into your plan-
ning system. This may seem obvious, but it's
not always that easy to do. Planning for some-
thing you can't forecast can be daunting. As

SUPPLY CHAIN MANAGEMENT

Likelihood table / msie2

The table describes the scoring system for measuring the likelihood of the risk
occurring and provides a score for each level of risk.

score Description

noted earlier, some of the biggest dismptions Title
to product supply in Japan have been caused very
by matural disasters. If you can plan for any low

occur during the project.

Highly unlikely to occur, but still must be monitored because
2 crcumstances could result in this risk becoming more likely to

type of break in a supply chain, you will be

4 uUnlikedy to occur based on current information because the

able to minimize downtime or disruption of — drcumstances likely to trigger the risk are unlikely to occur.

product delivery to customers. Medium | & | Likelyto occur because it is clear that the risk will probably happen.
Protecting your single-source suppli- | [, 8 | very likely b occur based on the circumstances of the project.

o78. In many podact designs, there will be Very Highly likely to occur because the circumstances that will cause

one or two unique parts that come from a high

10

this risk to happen are also very likely to be created.

single supplier. These single-source suppliers
must be monitored and managed closely. It's
good practice for the buyer's engineers amnd process
specialists to visit these single-source suppliers often
to stay familiar with what's happening at their facili-
ties. It also helps to work with them on improving sys-
tems and key performance indicators if needed.

Treating suppliers as partners. A buyver must
work with suppliers as if they are part of the buyer's
solutions. In other words, make the suppliers under-
stand that they play a key role in the buyer's business,
and they're actually an extension of the buyer's organi-
zation. Give more business to those suppliers that are
receptive to suggestions on improvements or required
changes, and those that demonstrate flexibility by be-
ing accommodating to changes in production sched-
ules.

Communicating real-time data. If possible, the
buyers enterprise resource planning system should
be connected to its suppliers so everyone in the sup-
ply chain and quality departments can access real-time
data. This allows a buyer to make decisions based on
the latest information

Case study: supply chain missteps

Acme Crown (the name has been changed for reasons
of confidentiality), a hardware start-up based in the
United States, was experiencing delays and problems
with a product laimch. The company faced huge sales
losses because of delays cansed, in part, by some sub-
suppliers.

The company had developed a new electronic
product, which it funded and presold successfully via
Kickstarter. While independently sourcing a few criti-
cal components from suppliers located in China, Acme

Crown also compared several original equipment man-
ufacturersin China for the printed circuit board assem-
bly, final assembly, testing and packaging operations.

The final selection of the supplier, referred to as
Jade Dragon, was based on several factors. Most im-
portantly, however, the supplier had a great history of
working with two well-known brand-name companies,
and it was willing to disclose the names of all of its
subsuppliers.

After being selected by Acme Crown, Jade Dragon
designated one production line for the new product
and provided Acme Crown with some dedicated staff
members, such asa new product introduction manager
and test engineer.

When full production orders were placed, it quickly
became clear that the first production batch would be
late. The lack of a holistic planning approach for the
launch and an inability to hold component suppliers ac-
countable to their commitments became key problems.

The production launch of Acme Crown's product
involved mechanical, software and electronic ele-
ments. Jade Dragon was overenthusiastic throughout
the product development discussion and had promised
to meet tight deadlines up front, but the supplier was
unable to assemble even small batches as part of the
prelaunch process,

While sourcing certain mission-critical components
directly, Acme Crown relied on Jade Dragon to iden-
tify amd select subsuppliers for the more-common
components. Unfortunately, the subsuppliers had not
been not properly vetted, and several were unable to
reach the quality standards Acme Crown required. The
parties involved realized these deficiencies only after
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orders to these subsuppliers had been placed.

To make matters worse, Jade Dragon failed to in-
spect components upon delivery. Defective batches
of components were detected in the manufacturing of
prelaunch small batches, demiling the batch produc-
tion each time.

At that point, Acme Crown changed its approach
and needed to plan the product launch again and re-
view Jade Dragon's manufacturing processes. Acme
Crown needed to actually work hands-on at some of
the subsuppliers’ facilities because these subsuppliers
could not be easily replaced with more qualified ones.

This additional work ensured the guality and pro-
duction systems at those facilities would produce ac-
ceptable components.

Priontizing actions

Acme Crown carried out a risk assessment on parts

mamifactured and process actions throughout its sup-

ply chain. The risk assessment allowed it to formmlate

a priority list similar to a failure mode and effects anal-

ysis (see Table 1, p. 18, and Table 2 p. 197,

Acme Crown outlined a list of appropriate actions
and implemented each. It hosted regular meetings at
Jade Dragon:

* At 6:30 am on Mondays to ensure the weekly pro-
duction would start on time and to ensure quality
workmanship,

* Each Tuesday to review the first day's production
and help the factory fix any problems.

* Each Friday to get parts in place for the following
week,

Sensitive to the fact that there was no time to re-
place certain subpar component suppliers, Acme
Crown's representatives visited each one on site.

One subsupplier was having problems with the
painting process, which resulted in several gquality
problems. One color had a low yield (under 200). The
process was improved quickly by bringing in techni-
cal experts and training subsupplier employees. This
helped to address specific problems in the process:

* The proportion of solid in the aluminum sulphate
bath was not being kept under control. The manun-
facturer's employvees were taught how to properly
check the tanks for each chemical composition

* The sanding was done with large-grit sandpaper. A
finer sandpaper was put into use.

* (perators were touching parts withowut gloves, Sev-
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eral measures were implemented to eliminate po-

tential sources of contamination.

* The air dryer was improperly configured (the tem-
perature was not low enough).

By implementing priortized and targeted actions,
Acme Crown was able to contain the production delay
and reach its quality requirements.

Identifying and evaluating all the subsuppliers in-
volved in building components and providing services
that went into the production of Acme Crown's final
product were essential steps to reach its objectives,

Up-front investment

Granted, it can take a great deal of time and effort to
learn about your suppliers and subsuppliers, and um-
derstand their abilities up front before committing to
them. Buyers should not take anything for granted nor
assume anything about suppliers. Ultimately, suppliers
become extensions of the buyers and, as we've seen,
this can tum costly.

The time buyers spend leaming about suppliers is
certainly not wasted Consider it an investment in the
buyers' business. Ideally, if buyers can prevent any
problems with suppliers and subsuppliers that could
lead to rework and recalls, or even damage its repu-
tation, the up-front work is time—and money—well
spent.
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1. Dimensional Fesaarch, * The State of Supply Chains in 201524 Suréey
of Bacronics ManuBcturing.” Aprl 2015, htpAenyud.comd
jatil-aupply-chainraport In the study, 9% of alactronics manufacurars
survayad =id they faced dhalanges with vishiliy in their end-to-and
supply chain. Far ather indusrias, the authors asfmate hat parcanage
o e above 85%.

2 Supply Chain Digest aditorial staff, *Gobal Supply Chain Mews: Toyata
Taking Massive Effort to Reduce its Supply Chain Risk in Japan,” Supply
Chaih Digast, March 7, 212, htpoitingurcomysupply-chain-digest-raport

A Inematonal Labar Rights Forum, “ILAF Calls an Brands to Join Fira Saity
Frogram Falowing Deadly Fire,” prass mbagsa, Now. 25, 201 2, hatpAnyurl.
cam/firfpress-miagsa.

DAVID COLLING #s chief operations officer &t China
Marufacturing Consuttants (CMS) in Shenazhen China
He holds @ master's dagree in plysical chermistny from
Eastarn Michigan Universily in Yisilant! and an MEA
from the Universiy of Dedware in Newark.

FEMALD ANIDRAN is president of CMC. He halds an
MEA o Wake Forest University in Winstor-Salkem,
NC. AN ASD member, Arforan is also an A SQ-cortified
qualidy engineer and an internatibnal Regiter of Conti-
fled Audftors-certifed 150 9007 lead audior.



