Disclaimer: nothing in this presentation constitutes formal engineering advice.
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In other words, an organization can't ask for a certification body to register it to ISO 9001:2015
if the last internal audit used ISO 9001:2008 and the last management review meeting did not
cover the requirements of ISO 9001:2015. The September 2018 deadline is not that far away,
and it is better to start sooner than later.
This means, in turn, that internal auditors must know the requirements of the new standard, as
must the management team. Cochran, Craig. 2015. ISO 9001:2015 in Plain English. Chico,
California: Paton Professional is an excellent and easily readable book on this subject.
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This presentation will later introduce a SIPOC conformity matrix to show how processes deploy
the clauses of the standard.
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"Risk based thinking," which is embodied in Actions to Address Risks and Opportunities, is
probably the most important change to the standard. It relates directly to clauses 4.1 and 4.2.
The next slides will show that none of these concepts are particularly new. All were present in
ISO 9004:2009.
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ISO 9004:2009 "Managing for the sustained success of an organization—a quality management
approach."
ISO 9004:2009 (a new release may be issued) helps bridge explicitly the gap between mere
compliance with ISO 9001:2015, and use of ISO 9001:2015 to drive continual improvement.
This makes the standard the servant (in the sense of contribution to sustained success) rather
than the master (something we need to satisfy to get a certificate).
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The takeaway from these slides is that (1) the principal new elements of ISO 9001:2015 were
already in ISO 9004:2009, and (2) the concepts in ISO 9004 can make the difference between
ISO 9001 as the organization's servant or its master.

Next: Risks and Opportunities
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All of these are essentially common-sense restatements of what we have done in the past with
ISO 9001:2008, although possibly not on as extensive a scale.
When we act to address a risk or opportunity, it is normal to standardize the change to make it
permanent and thus prevent backsliding. This is achieved through documented information such
as 2nd-tier procedures and 3rd-tier work instructions. While ISO 9001:2015 is less prescriptive
with regard to documentation requirements, my position is that "If it isn't written down, it didn't
happen" and also that writing rather than oral tradition or "tribal knowledge" is the foundation
of scientific progress.
Assessment of an action's effectiveness is meanwhile a basic element of plan-do-check-act.
Make sure the action taken has the desired result and also no unwanted side effects.
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Cochran, Craig. 2015. ISO 9001:2015 in Plain English. Chico, California: Paton Professional
page 21.
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Woodblock print by Utagawa Kuniyoshi, public domain due to age.
Miyamoto Musashi. 1644. A Book of Five Rings, translation by Victor Harris. Overlook Press,
1974.
Cochran, Craig. 2015. ISO 9001:2015 in Plain English. Chico, California: Paton Professional
page 9.
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Sun Tzu, The Art of War (1910 public domain translation by Lionel Giles)
http://classics.mit.edu/Tzu/artwar.html
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Sun Tzu, The Art of War, translated by Samuel Griffith. Oxford University Press, Oxford,
England, 1963.
"Ground" and "weather" can easily be construed as the competitive environment of a business,
with ground as the static elements and weather as dynamic ones (such as new technology and
new distribution channels along with monetary exchange rates).
Weather, in the traditional sense, can also affect logistics. What happens if a major storm
interrupts transportation? Henry Ford's logistics system included contingency plans in case a
railroad bridge became unusable. He knew how quickly a supply chain interruption could idle
one of his factories (which ran on almost a just in time basis) and he made sure this never
happened.
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The quotes are my summaries and not direct quotes from the book. I recommend this book as
easily readable and very useful.
Cochran, on page 47, then uses Ecolink's organizational culture as a major competitive asset, so
the influence of culture, "the way we do things around here," cannot be overlooked.
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Artist: George Dawe, circa 1830
Suvorov, whom we shall see again later, created an engaged and empowered workforce from
conscripted Russian serfs who would have normally wanted to be anywhere but the Russian
Army. (Some even knocked out their own front teeth to avoid conscription, as a man without
incisors could not bite open a paper-wrapped musket cartridge.) He trained his soldiers
extensively, and ensured that they always had access to wholesome food.
He also, however, instilled a culture in which every soldier, and not just the officers, was
responsible for achievement of organizational goals and objectives. Enlisted men were not only
permitted but encouraged to exercise judgment and initiative in the absence of direction from
superiors, and were sufficiently well-trained to allow them to do so effectively. Suvorov's
Science of Victory was meant to be understandable by enlisted troops as well as officers.
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Sun Tzu therefore defined a cause and effect diagram with five factors. An adverse special or
assignable cause in any of them will endanger the organization.
Yes, that is a minus sign in front of the 500 (500 BCE). Sun Tzu used many recognizable aspects
of ISO 9001:2015 and, incidentally, never lost a battle.

16

Sun Tzu, The Art of War (1910 public domain translation by Lionel Giles)
http://classics.mit.edu/Tzu/artwar.html
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Hooker, Richard, 1996 "The Chou, 1050-256 BC" Washington State University
Organized crime prospered because it actually fulfilled the Mandate of Heaven by meeting the
needs of their relevant interested parties even those these needs (such as bootlegged liquor) were
illegal. A smart mobster would have probably reacted to an audit finding not by sending the
auditor to sleep with the fishes, but rather by resolving it to ensure that he continued to give the
people what they wanted.
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Ford, Henry, and Crowther, Samuel. 1922. My Life and Work. New York: Doubleday, Page &
Company
Ford emphatically considered the needs and expectations of his relevant interested parties.

• He looked for ways to pay his workers as much rather than as little as possible.
• He also looked for ways to charge his customers as little rather than as much as possible, and
even refunded $50 (an enormous amount of money in the 1910s and 1920s) when he believed
his price had been too high. The customers, of course, kept coming back.
• Ford also paid his suppliers fairly rather than trying to squeeze them for low prices.
• He nonetheless made an enormous fortune in the process, which underscores that this
approach works. Take care of your stakeholders and they will take care of you.
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As an example, Japan's aging population has created less demand for automobiles and more
demand for assistive technology. Toyota has for example developed assistive technology for
blind people (http://www.bbc.com/news/technology-35753978) and several personal assistance
robots that can perform many tasks that are currently handled by nurses' aides.
http://www.toyota-global.com/innovation/partner_robot/family.html
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Supply chain interruptions have been caused by earthquakes in Japan.
As an example, Vasco da Gama's circumnavigation of Africa in 1498 created an entirely new
trade route to compete with the Silk Road even though the world's geography remained static.
Transatlantic flight by Charles Lindbergh meanwhile showed that passenger ships could be
displaced by commercial airlines.
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Ho Yen-Hsi was a commentator on The Art of War (Griffith translation)
There are several variations of the second quote, which has been attributed to Alexander the
Great, Polybius, and Chabrias.
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Mikhail Kutuzov (1745-1813) played a major role in defeating Napoleon in Russia. When
you're the only commander in the world with a truly engaged (rather than merely committed)
army, you are almost certain to walk all over anybody you fight. The same applies if yours is the
only business with a committed workforce.
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Lord Byron's Don Juan puts the protagonist at the siege of Ismail, where he meets Aleksandr V.
Suvorov and gets talked into leading the assault on the fortress. Pay close attention to how
Byron dismisses Suvorov's personal participation as a drillmaster as a waste of time. While most
armies did indeed delegate such training to noncommissioned officers, the general's
participation conveyed to the entire organization that "training is the most important thing we do
around here." The result was that the Russian soldier (a former serf) was not only better
motivated, but also better trained, than any of the enemies he had to fight. The results were
highly inconvenient for the enemies in question, who ranged from ferocious Turkish Janissaries
to the future soldiers of the Grande Armée that would, in Suvorov's absence, use most of Europe
as a parade ground.
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http://knsuvorov.ru/imagery/picture_02.html for a painting of Suvorov, with a musket in his
hand, showing soldiers how to mount a ladder. The title is "Suvorov teaches soldiers" by K.
Lebezhko, but there is no way to tell whether the painting is from 1922 or earlier, and thus in the
public domain in the United States.
Most officers of that era would probably not want to be seen with a musket, the weapon of a
common soldier rather than an officer. The enlisted men who saw Suvorov with one realized,
however, "My commander thinks my musket is important, and that means I'm important!"
Subsequent slides will compare Suvorov's approach to that of a contemporary CEO.
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Image source: Soviet Russian postage stamp, 1940, 150th anniversary of the capture of Ismail. Per
Wikipedia Commons, "Pursuant to Article 1259.6 of Part IV of the Civil Code (No. 230-FZ) of the
Russian Federation dated December 18, 2006, "official symbols and signs (flags, emblems, orders,
banknotes, and the like), as well as symbols and signs of municipal formations" are not copyrighted.
These include "postage stamps and other signs put on mail and evidencing that postage has been paid."
Suvorov's soldiers also were allowed (and expected) to exercise judgment and initiative in an era when
most soldiers dared not do anything without an order. The result was that, when the French destroyed a
critical bridge in the Alps, enlisted soldiers took it upon themselves to dismantle a barn and make a bridge
of its wood without waiting for orders or even engineering troops. How do our front-line service
employees reach in a quality "moment of truth" with a customer?
The key takeaway here is that workers who are confident in their abilities because they are well trained,
and confident in each other and in their organization, can achieve results that others dismiss as
impossible.
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George, Michael. 2002. Lean Six Sigma : Combining Six Sigma Quality with Lean Production
Speed. New York: McGraw-Hill pp. 19-20
Compare to Suvorov, who set an example by performing the task of a sergeant or corporal, to
make it unequivocally clear that "training is the most important thing we do here." The
reputation of W. Edwards Deming could not hold the executives' attention when their CEO
made it clear, through his actions, that total quality management was not the most important
thing in the company's agenda.
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Remember that Sun Tzu never lost a battle, and he actually used many Context of the
Organization aspects of ISO 9001:2015.
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Yes, we can learn about quality from one of history's most infamous gangsters! Remember that
Big Al made money not by robbing people but rather by giving his customers what they wanted
(illegal alcoholic beverages). Edward O'Hare, the father of Second World War hero Butch
O'Hare (the namesake of O'Hare Airport) was murdered after he helped IRS agent Frank J.
Wilson catch Capone not for murdering people but rather for not paying his income taxes.
Al Capone: Chicago Bureau (Federal Bureau of Investigation), public domain U.S. Government
photo.
One Web page on Al Capone (1959, starring Rod Steiger) attributes "Give the people what they
want" to Big Al himself. http://historyonfilm.com/al-capone/ His customers' needs and
expectations included, of course, illegal liquor, but the same principle applies to all products and
services.
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The quote is from a commentator on Sun Tzu's Art of War (Griffith translation).
http://www.dse.vic.gov.au/effective-engagement/toolkit/tool-stakeholder-analysis-stakeholdermatrix The Victoria (Australia) warns that high influence but low importance stakeholders are "a
source of significant risk."
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A square deal for all relevant interested parties brings us back to the Mandate of Heaven, which
says the leader exists for the benefit of the organization and its stakeholders.
Henry Ford and Frederick Winslow Taylor made it clear that employers who do as little as
possible for their workers deserve as little in return as the workers can deliver. "Work to rule"
means doing only the work required by the rules or job description, and not exercising any
judgment or initiative. Soldiering means to mark time (like soldiers marching in place to keep in
pace for the next maneuver, but without going anywhere).

32

Ford, Henry, and Crowther, Samuel. 1926. Today and Tomorrow. New York: Doubleday, Page &
Company (Reprint available from Productivity Press, 1988)
Nobody in the supply chain can give away the store and stay in business.
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Ford, Henry, and Crowther, Samuel. 1922. My Life and Work. New York: Doubleday, Page &
Company
The question is not a rhetorical one because Ford proved it can be done. The higher wages,
lower prices, and higher profits all came out of the elimination of waste/muda.
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Elimination of waste or muda is actually an action (6.1) to address risks and opportunities. This
underscores the synergy of this clause with 4.2, Needs and Expectations of Interested Parties.
The Ford Motor Company practiced supplier development with the C. R. Wilson Body
Company. Wilson had wanted $152 per automobile body, and Henry Ford wanted to pay $72 per
body. The Wilson company protested that this was less than it cost to make them, but Ford's
production chief Charles Sorensen showed how the bodies could be made for $50 each. Ford got
the price he wanted, and "[Wilson's superintendent] made more money out of the low price than
he had ever made out of the high price, and his workmen have received a higher wage." Ford,
Henry, and Crowther, Samuel. 1926. Today and Tomorrow. New York: Doubleday, Page &
Company (Reprint available from Productivity Press, 1988)
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Clause 7.5.1 says the organization must maintain documented information required by the
standard, and documentation that the organization considers necessary for the effectiveness of
the quality management system

In the original musical, Big Jule, a gangster from Chicago, lost his money in Nathan Detroit's
dice game. He then brandished a gun and demanded a chance to win his money back, and with
his own special dice. He had had the spots taken off for luck, but he remembered where they
formerly were. The issue here is not the dishonesty of the process owner, but rather that memory
is not reliable and, when the same process exists on multiple shifts and/or at multiple sites,
documentation is the only way to ensure uniformity.
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"An operation in our plant at Barcelona has to be carried through exactly as in Detroit— the
benefit of our experience cannot be thrown away." Ford, Henry, and Crowther, Samuel. 1926.
Today and Tomorrow. New York: Doubleday, Page & Company (Reprint available from
Productivity Press, 1988), page 85
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SIPOC = Supplier, Interaction, Process, Output, and Customer
We will address (a) and (b) with the SIPOC Conformity Matrix, while the control plan (part of
Advanced Quality Planning, AQP) for a manufacturing process defines how the process'
performance is to be measured. The procedure itself should include resources and assign
responsibilities, which is the topic of this section.
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Rudyard Kipling, "I Keep Six Honest Serving Men." Kipling was a journalist and doubtlessly
used these questions many times. It is important that a management system process answer the
same questions.
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The next slides will show that this really happened, and with fatal results. A job that is
Everybody's job is indeed Nobody's job.
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Kopp, Carol. 2003. "Anatomy Of A Mistake; The Tragic Death of Jesica Santillan." 60 Minutes.
http://www.cbsnews.com/news/anatomy-of-a-mistake-16-03-2003/
The concept that somebody could get valuable transplant organs of the wrong type defies belief,
until one recognizes that the responsibilities were not clearly defined according to the as-yet
uninvented ISO 9001:2015 clause 5.3, Organizational Roles, Responsibilities, and Authorities.
Everybody knew this cross-check was absolutely vital but, as it was nobody's responsibility, that
is exactly who did it; nobody.
This also underscores the risks at process interfaces, where handoffs from one process to another
(e.g. organ procurement to the transplant team) create opportunities for trouble if they are not
managed properly.
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Gunkler, John (per Word document properties), downloaded example from
www.lean.org/FuseTalk/Forum/.
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The error cause removal (ECR) system is similar. Both ECR and hiyari rely on the fact that the
person who actually does the job is usually in the best position to notice potential problems.
Halpin, J. F. 1966. Zero Defects. New York: McGraw-Hill describes the ECR program.

We will use the relatively simple hiyari or ECR process to illustrate a possible way to write a
highly effective procedure, which will include clear definitions of responsibilities as well as
relevant inputs, outputs, resources, and handoffs to other processes.
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Many organizations use flowcharts to document their processes. The SIPOC conformity matrix
will show how this simple process interacts with other processes of the quality management
system.

8D = Team Oriented Problem Solving, 8 Disciplines. The Automotive Industry Action Group's
Effective Problem Solving Process is similar. Both require cross-functional teams, subject
matter experts, root cause analysis, and verification that the corrective actions work. In contrast,
many hiyari or ECR applications can be handled by the process owner without an extensive
CAPA process.
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The "Why" explains the reason for the process step, and can also be construed as the process
step's mission statement.
"Any relevant interested party," of course, ties in with clause 4.2 of ISO 9001:2015,
"Understanding the needs and expectations of interested parties." This means that anybody such
as the employee who does the job, or a customer or supplier who notices something, can file a
hiyari. As an example, a truck driver (supplier) who notices a potential safety problem on the
loading dock can initiate CAPA.
Where and How assume that an online system is in place where anybody can file a hiyari or
Error Cause Removal report.
Note also that we can indicate the presence of inputs, outputs, and resources in the procedure or
process.
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The process owner would be the project champion in CAPA; the person with the resources and
authority to implement a solution.
Management of change (MOC) is a chemical process safety concept that carries over into any
change in a job or a system. Any change in any cause and effect diagram category (Manpower,
Machine, Method, Material, Measurement, Environment) can result in undesirable and
unintended consequences. It is important to make sure that a change that fixes or prevents the
problem under consideration does not create another problem. Clause 5.3 (e), "Ensuring that the
integrity of the quality management system is maintained when changes… are planned and
implemented" relates to MOC, although not overtly.
"How" also invokes yet another process; Organizational Knowledge (Clause 7.1.6). The process
owner should be able to do a keyword search to determine whether a similar problem has been
addressed in the past.
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8D = 8 Disciplines
Note that initiation of CAPA is a handoff to another process of the quality management system,
but in this case the handoff and the responsibility for it are clearly defined. There is no
opportunity for the issue to fall through the cracks somewhere. The CAPA process itself will
have a starting point for initiation, and this is covered in "How."
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Recall that the process owner has the resources and authority to implement the solution on the
spot.
The "How" might also involve a handoff to another process, or recourse to another process. If,
for example, items have been placed to block a fire exit or an eyewash station, a safety
procedure might prescribe that an area be marked with bright yellow tape to show that nothing
is to be placed there.
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This step assumes that the problem has been resolved on the shop floor. A completed formal
CAPA would do the same thing.
Note the handoffs to another process: organizational knowledge. In this case, the procedure for
the handoff is clear and unambiguous, and the hiyari or ECR is not considered complete until
this happens.
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SIPOC = Supplier, Interaction, Process, Output, and Customer
The SIPOC Conformity Matrix allows us to see easily (1) how our processes address the clauses
of the standard and (2) their inputs, outputs, and interactions.
The issue of interactions between processes was actually brought up in ISO 9001:2008. Process
interfaces and handoffs are opportunities for trouble, so it is important to assess them carefully.
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The SIPOC Conformity Matrix is a new and optional concept offered by this presentation to
help organize a quality management system for easy reference by internal users and also by
auditors. It cross-references the processes of the QMS with a conformity matrix (left side) that
shows the major clauses of ISO 9001:2015 and the same processes of the QMS as customer
processes on the right. This is in fact intended to serve as the centerpiece of an electronic
Quality Manual. The standard does not require one, but the fact that it is not mandatory does not
mean that it is not an extremely useful resource for management and for auditors.
This is emphatically not a checklist in which we place Xs without further explanation. A
considerable amount of information can be put into a cell.
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Suppose for example we want to know HOW management review deploys clauses of 10,
Improvement. Clicking on the cell explains, "10.2 Nonconformity and corrective action (review
of CAPA status and results)
10.3 Continual Improvement" because the management review meeting minutes will include a
review of CAPA status and also decisions regarding continual improvement.
The conformity matrix can be extremely useful for aligning an existing quality management
system with the updated standard. That is, there is no need to rewrite and restructure documents
according to the new standard. Existing ones probably deploy 90% or more of the requirements,
and it is simply a matter of showing how they do it.
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The CAPA process similarly addresses clause 6.1 through "Actions to Address Risks and
Opportunities (specifically preventive action and realization of opportunities to eliminate waste
or muda)."

55

These instructions are for Office 2010. Select tha Data tab and then Data Validation.
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We aren't seeking to create any kind of data validation or error alert. We simply want the cell to
display the input message when the cell is selected. The idea is that we can keep the conformity
and SIPOC matrices very simple while providing detailed information on demand.

We could, if we wanted to, hyperlink the Xs in each cell to an external document, but this will
hopefully not be necessary.

57

The SIPOC matrix on the right shows the interactions and handoffs between the processes of the
QMS. As an example, any relevant interested party can provide an input (as a supplier) to the
hiyari hatto process (customer process). "Any relevant interested party (supplier, employee, or
customer) can file a hiyari regarding safety, quality, or an improvement opportunity."
The advantage of this layout is that all the information about the interactions of the QMS can be
displayed in a very compact form, in contrast to multiple flowcharts and connection points.
Only 8 processes are shown here for simplicity, but 15 or 20 (including document control,
control of quality records, calibration, and so on) could easily be displayed in this manner. Note
also that each process can include a hyperlink to the actual document—in this case, the hiyari
process is simply placed on another worksheet in the same Excel file as an example.
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The CAPA process is similarly a supplier to the Organizational Knowledge process because
completed CAPAs become part of the Lessons Learned data base. (The same goes for the hiyari
hatto process if the problem can be resolved on the shop floor.)
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The CAPA process is a customer for inputs from five of the other processes.
(1) A customer complaint (from a relevant interested party) can initiate CAPA, just as a
complaint from our purchasing department should do the same with the supplier.
(2) Management review can initiate CAPA for a risk or an opportunity.

(3) An internal audit finding can initiate CAPA
(4) Organizational Knowledge (the benefit of our experience, per Henry Ford) is a resource for
CAPA
(5) A hiyari that cannot be resolved at the shop floor level initiates the formal CAPA process.
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With regard to documentation, my recommendation is, "When in doubt, spell it out" even if the
standard does not require it. Written records have been the foundation of scientific and
organizational progress for thousands of years. They ensure uniformity (standardization) of the
way a job is done, and prevent backsliding to obsolete and inferior methods.
The standard does not require a quality manual either, but this does not mean it is still not
useful. The quality manual might define the scope of the quality management system, the
quality policy, and the processes via the SIPOC conformity matrix. When a process is updated,
the SIPOC conformity matrix could be used to assess potential effects on the supplier and
customer processes (a management of change issue) and then updated if appropriate.
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The good news, however, is that a system that meets the requirements of ISO 9001:2008 is
probably 90% of the way there.
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