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foreword: a message 
for management

Preamble: Lea�ing Kansas
“Toto, I’ve got a feeling we’re not in Kansas anymore.”

The Wizard of Oz,.1939

In the first stages of any lean engagement, Brian Carroll will always repeat that 
statement. So, in response, I say to you, Dorothy, or whatever your name is, some-
thing is different about the state of business today. But that’s not the problem for 
me: the problem is I can’t find a way to get back to Kansas. I fear that after living 
in that state of business since 1950, a comfortable one I know well, I cannot return 
there except in my imagination.

This book is different from all other previous business books. This is what 
makes it unique: it is the first book written that does not encourage me to wish I 
was back in Kansas. It does not provide me with a map, drawn by someone who 
has never left Kansas, to lure me back to a state that I, and you, should recognize 
doesn’t exist anymore.

This is the first book that provides a map to get to the new state, call it “lean.” 
Or, better, call it “the Virtual Lean Enterprise.” Brian Carroll is the first person to 
create the alchemy that Masaaki Imai spoke of when he wrote (in the preface to 
Gemba Kaizen), “When Western Management combines kaizen with its innovative 
ingenuity, it will greatly improve its competitive strength.” Carroll has done just 
that. When I say he has done just that, I mean he first accomplished transform-
ing technological processes into a lean environment, and then, not content with 
that, he became evangelically passionate about what happened and was driven to 
write about how he linked lean and ERP. This book, Lean Performance ERP Project 
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Management, was and always will be the first in the world to create the synthesis of 
lean and ERP.

Carroll’s approach is heretical to begin with in the academic world of busi-
ness management, because the basis of the book—reality—is seldom seen in the 
kudzu-like growth of how-to management books and, lately, in a similar growth 
in sudden lean expertise in print (lean expertise that sounds like the right path but 
often leads back to Kansas).

Why has Carroll accomplished this unique task? Why did he even take it on, 
looking for the management touchstone that Imai prophesied? The answer is part 
nature and part nurture, as it is for all of us. To understand, I need to tell you a 
bit about Carroll’s pedigree and about his formative business experience. Some of 
it seems like fiction. But again, and for the last time, this is likely the first book 
that I or you have read from the management jungle that was not written by peo-
ple who never went there and back. There is irony in everything, even business 
management.

the management Battlefield We Know
In your training and long experience as a veteran manager, what has given you the 
best return on your time, money, but mostly your emotional investment? Or maybe 
I should ask, what has disappointed you the most? I think I know. Your confidence 
has been abused and you will not be fooled again. Was it technology then that first 
broke your heart? Was it other people, you know, that dry well that has been called 
“empowerment”? Does your black belt in Six Sigma still leave you feeling vulner-
able? You know how that goes. It’s OK. Or not.

What lessons have you learned as you endlessly strove to keep up with every-
thing new to know in management? In my experience, working with strategy devel-
opment in the rarified air of top management, there is always a new book, a new 
catchphrase, a new focus, each proclaiming that if we just do this one thing from 
now on and use it for all possible situations, decisions, and interactions…well, you 
know the pitch.

Much of our thinking as managers has been formulated by the tools and con-
cepts, “best-sellers,” and business training that emerged in the last half of the 20th 
century. It has become its own industry. Combined, the “pop management” and 
“pop psychology” cultures of the 1970s have formed who we are as managers and 
also much of who we are when we are not performing that role.

The cause may be we had too many choices as managers, and too many failures. 
Everyone—psychologists, sociologists, consultants, and especially CEOs, now the 
new rock stars—jumped in to proclaim a new management style and began turn-
ing out the how-to-lead-the-troops books like it was in their job description or part 
of their parachute package, even as they outsourced their manufacturing jobs for 
short-term gain and Wall Street.

AU0532.indb   16 11/19/07   12:10:29 PM



Foreword: A Message for Management  n  x�ii

Or maybe it was good old hubris, a shortsighted, stubborn conviction that man-
agement, like anything else, is best made in America. This was begun with the 
assumption that our long-standing military model would work in business as well 
as it worked in war.

Is it merely circumstantial evidence that current United States managers (us), 
the postwar baby boomers, were also the elementary school students who avoided 
the adoption of the metric system? This bold, symbolic, nationalistic resistance that 
has over the intervening decades resulted in our being the only country in the world 
with a unique and less exact measurement system! Does it really matter if it is less 
exact? After all, isn’t 99.99 percent accuracy still good? Good enough?

We have a phenomenon in America in which we are comfortable with approxi-
mating the truth, a corruption that results in a near miss of reality, but allows us 
one that better satisfies our needs. In a culture of “close enough is good enough,” 
who needs metric? Quality was an American invention, but it did not find a home 
on this soil, and it still fights to take root. It flourishes in a lean environment in 
much of the rest of the world.

As I write, Ford has announced a layoff of one out of four of its North American 
employees. General Motors has responded to the crisis by slowly going out of busi-
ness, losing market share, closing plants, and spinning off its parts business. Said 
parts business is in bankruptcy today, and bankruptcy is speculated for GM as I 
write. An American automotive diaspora seems possible. It’s OK?? Or not.

In the news recently was another example of how “mass production” cultural 
principles and the thinking behind them work against development of the lean 
cultural principles that underlie a truly lean enterprise. In the continuing sagas of 
GM and Ford, it is occasionally proposed that the “legacy” costs for pension and 
insurance benefits that load approximately $1,000 in costs to each car produced 
be somehow removed from the cost equation. The most insidious of the proposals 
include the notions that the U.S. taxpayer should assume them—or even that these 
retired workers should be “cut loose,” much like the Inuit Indians (Eskimos) prac-
ticed euthanasia by placing their elders on ice floes and pushing them away from 
shore. Is this OK?

In correspondence with James Womack, who alerted the U.S. Congress to 
fallacies of protectionism, and his colleague Daniel Jones, Carroll proposed that 
GM should follow Toyota’s lead and create momentum toward a lean culture first, 
beginning with a “global refinancing” that sheds the unfunded legacy burdens by 
selling legacy investments such as the Asian operations of GM that were built with 
the profits of the mass production era, profits that might have been invested in 
funding those very same legacy costs that haunt GM today. With a clean cost slate, 
and perhaps a reinvigorated workforce, a new “social contract” between manage-
ment and labor could be written. It would be much like the historical precedent 
found in the new social contract Toyota enacted in 1949, when its founder resigned 
over the mass layoffs he instituted, and lifetime employment relative to market was 
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promised to a workforce that agreed never to strike. What might happen should 
GM take this approach? Ominously, what will happen if GM doesn’t?

The Deming Code

“Pay no attention to that man behind the curtain!”

The Wizard of Oz,.1939

The strategic management approach followed by the “military generation” of Amer-
ican business management in fact heralded the coming global economic conflict 
that W. Edwards Deming had prophesied following World War II. Deming was 
viewed by our victorious American military-trained managers then as just another 
“chicken little,” a “sky is falling” prognosticator that no one paid any attention to 
under the eternally blue, halcyon skies our victories had delivered over fascism.

Deming’s story is the stuff of management legend, now and always. We have 
already placed the blame for our recent manufacturing failures on a hopelessly con-
servative group of industrial managers from the stodgy 1950s who institutionalized 
the Taylor–Ford fallacies. We proclaim that the ’50s managers mired all of us in 
ancient mass production practices, unaware of the “lean” storm approaching from 
one of the countries they had just decimated.

But the fact is, we managers—who are the sons and daughters of those ’50s manag-
ers—are more likely to be the major reason for our late arrival into the global market-
place: the reluctance to change in the face of a new global economic model that arrived 
on our shift—and now we are no longer the stars on the team. In fact, we may not make 
the starting squad, because all the plays have changed. It is no longer “OK.”

For the sake of discussion, let’s focus on the near apocryphal figure of the afore-
mentioned Mr. W. Edwards Deming. Deming is the figurative as well as the literal 
bridge between Eastern and Western management thought. To look at some of the 
areas where Western managers may have difficulty as we endeavor to incorporate 
lean thinking into our toolbox, let’s take a survey of current Western management 
thinking through the lens of some of Deming’s famous 14 points. (I am sure as a 
veteran manager you have them memorized so I could probably just refer to them 
by number, but they are listed below for the purpose of our discussion.)

 1. Create constancy of purpose toward improvement of product and service, 
with the aim…to provide jobs. In the face of the wholesale flight of manu-
facturing, what is the focus of American leadership or management: are they 
stewards of jobs, or of profits, or is that a divide that was created years ago?

 2. Adopt the new philosophy…Western management must awaken to the chal-
lenge...and take on leadership for change…blah, blah, blah. Leadership? 
Change? And philosophy? What—has Deming gone native?
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 3. Cease dependence on inspection to achieve quality…do we even get this now, 
50 years later? Aren’t we still an inspection-based, nonvalue-added, MUDA-
producing mass industrial culture?

 4. End the practice of awarding business on the basis of price tag…minimize 
total cost…single supplier…long-term relationship…loyalty and trust. 
Where do we start here? The different thinking and philosophy of long-
term relationships built on trust and loyalty, the move to minimize cost, a 
strategy espoused by both Western management gurus (the Drucker low-
cost provider strategy taken to a higher level by Wal-Mart) and Eastern lean 
thinking. Again, how well have we adopted this commandment, or, I mean, 
recommendation?

 5. Improve constantly and forever the system of production and service…first, 
this is the basis of all management thinking that has quietly invaded us since 
the late (1970s) 1960s, again, with very little movement on our part, and sec-
ond, Deming was speaking about the whole company, not just the factory 
floor processes. This is an approach to lean that has been reawakened by Brian 
Carroll, who, from experience, not from theory, knows that if everyone isn’t 
involved in the lean transformation, then nothing changes, no transformation, 
just the veneer of lean…like a politician, wrapped in the flag and protesting his 
innocence. Maybe, like Delphi.

 6. Institute training on the job. Well, we kind of did this, but pretty much in 
accord with our command and control approach, from the neck down, and in 
the process capturing workers in cementlike job descriptions that have kept 
them from ever enacting #5 or #3. Oh well, continuous improvement, qual-
ity, these were small losses to keep our management structure intact in the 
face of all that external pressure to change (which also means we didn’t follow 
#1, 2, 4, and 6 as managers).

Points 7, 8, and 12 all kind of come together here, and I will paraphrase abun-
dantly and without shame. Deming says to institute leadership; we have had enough 
of supervision of both management and production workers, and in order to be 
effective, we have to do what leaders do first, and managers never do because they 
use it as a means of control: drive out fear. And finally, Deming says as leaders we 
need “to remove the barriers…that rob people of their pride of workmanship.”

And throughout the rest of his points, Deming appeals to us to “substitute 
leadership” by removing quotas, and management by objectives, adding education, 
and making it everyone’s job to transform.

The Deming Legacy and Brian J. Carroll
Increasingly, we in the globalization era are forced to confront and analyze manage-
ment processes in this new, non-Kansas lean globe. The model that Deming foretold 
is on us. We are compelled to compare East vs. West management thinking, really 
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Eastern All of Us Thinking (Lean) vs. Western Us and Them Thinking (Mass). The 
leadership processes, principles, and practices of both have been endlessly written 
about and analyzed.

So, why bother with “lean ERP”? Why should anyone think Carroll isn’t just 
another Western prognosticator, all vision and no application? Well, from my per-
spective, Carroll brings a decidedly “non-Western” vision to the problems of man-
agement, and a full system for applying it. He begins where Deming ended, and no 
other management thinker in the Western pantheon has begun: with principles, the 
cultural principles he observed in successful work environments, as well as the lean 
transformational principles from predecessors like Womack and Jones. He echoes 
and builds on Deming and applies the transformational principles of Womack and 
Jones, but like Dylan going electric, he adds technology to the mix.

Carroll exhorts us to follow the process to the customer, to enable it with the 
technology available (ERP), to train and educate and to lead the lean transformation, 
not simply to manage and supervise the workers. All that he writes about, all that he 
lays out methodically, step by step, to get there, like Deming, comes from what he 
has seen work, and like Dylan transforming folk into rock, what he loves forms the 
basis for his groundbreaking, yet achingly familiar, principles.

I do care that we have still come last in the world to adopt, let alone believe, 
those principles and practices, most invented here, utilized to win the global con-
flict that defined the latter half of the “American century.” The same elementary 
students who resisted the global shift to metric, now gray-haired and in charge, are 
still resisting change at an elemental level, and at such great cost to the economy 
and to our children’s legacy. But I have to briefly play historian and offer a bit of a 
timeline, picking out a few of the many important and, in my opinion, formative 
moments in Carroll’s life.

In preparation for this task, as I reviewed many of the people who came to be 
leaders in management revolutions, it was apparent that all were influenced early 
on by firsthand encounters with other figures in the management pantheon. Car-
roll first learned them from his father, who coincidentally didn’t just carry the 
influence of a father but was also involved in many of the important industrial and 
manufacturing events of the middle part of the 20th century. Carroll Sr. worked 
his way up from the production floor at Hughes Aircraft, tested planes with How-
ard Hughes himself, and then worked at the Ford Motor Company with Henry 
Ford and Charles Sorensen on the project that delivered the production system (a 
“lean flow,” by all measure) utilized to build the aircraft that dominated the skies 
of World War II. Carroll Sr. then helped build Motorola from a small company in 
Chicago into a global powerhouse.

Brian Carroll, though he balks at the comparison, is the closest thing we have to a 
Deming in the 21st century. He certainly wouldn’t put himself in that level of influ-
ence. He also has a Gump-like propensity to be at the right place at the right time 
when a paradigm shifts. He has been riding a wave of paradigm shift since the mid 
’70s, when, after working his way up from machine operator to production manager, 
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he was lucky enough to be assigned to work with a customer who was an early adopter 
of ”J-I-T,” having been forced to adopt this early lean practice by a customer, Hewlett-
Packard. At a critical stage of career development, his mentor, a Professor of Opera-
tions, introduced him to Oliver Wight, widely credited as the “father of MRP.” At 
the meeting, Wight asked Carroll if he intended to pursue the MRP project man-
agement assignment that Carroll had been offered. Carroll was hesitant to abandon 
the safety of the shop floor, where things were actually made, for the uncertainty of 
the computer, where things didn’t always work so well. Wight asked Carroll if he 
thought he would make it to the end of his career without learning the computer and 
MRP. Could one safely hide in the shop for the following 35 years until retirement 
(Carroll was then just 28 years old) and avoid progress? Carroll took Wight’s advice 
and managed to be on the scene for early implementations of packaged MRP and 
then ERP software, eventually completing 25 successful implementations as a team 
member, project manager, or project director. Although given the benefit of many 
years of mentoring by the aforementioned Professor of Operations, Carroll somehow 
claims that one of his best advantages is that he lacks a formal American business 
school background. He does not possess an MBA, which he says is the degree in mass 
business administration and will be, according to Carroll, soon to be replaced by the 
LBA—the degree in lean business administration. Instead, he can lay claim to having 
had the benefit most especially of a “bottom to top” rise through the ranks—from 
machine operator to executive and then executive consultant, a tour of duty required 
of anyone desiring to rise to executive rank at Toyota, and a privilege given there to 
only a handful of incoming junior staff.

Carroll jumped from assignment to assignment, performing nearly 30 different 
line and staff assignments (in only four companies) before shifting to consulting, 
where he developed an international practice, and eventually his own methodol-
ogy that realized Imai’s prediction. He states that when he realized that he could 
not pretend to be an expert in a process that someone else “owned” or “operated” 
it was time to shift from consulting to teaching and facilitating. Carroll says he is 
an expert in his process—lean ERP—and that he can teach and facilitate in that 
arena. You will have to work out your own lean processes, but Carroll and this book 
can enlighten and facilitate that journey.

The Next Phase—Lean Dominates the American Marketplace
“I’ll get you, my pretty, and your little dog, too!”

The Wizard of Oz,.1939

Of course I also hope that Carroll, unlike Deming, is not ignored for another 50 
years in America, while the rest of the world adopts him to further the lean gap. 
Carroll and Deming are unique in being bridges that connect the Eastern and 
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Western schools of management. Deming, of course, through a forced exodus and 
an adoption of Eastern principles, developed a methodology that influenced the 
world—even eventually American managers (although even then only partially, 
sampling only what called for the least change in attitude and behavior). But to 
this experience in the later part of his life, Deming brought the foundation of his 
training (at Western Electric, under Shewart) as a manager in the first half of the 
20th century, the mass production era of industrial age, creating his own contribu-
tion to quality that was to not only form a bridge for the management thinkers of 
the second half of the century, but also be the foundational glue for how work gets 
done around the world. Deming, like Carroll, goes largely unheeded, and though 
he points to the decline of Western mass manufacturing, which had already peaked 
by the mid-1950s, no one paid heed. Well, someone did on the other side of the 
world. You already know how that story turned out. Today, in hindsight looking at 
Deming, and in comparatively safe second sight, looking ahead to Carroll’s com-
ing influence, Deming is the principal “bridge” management thinker of the 20th 
century, and Carroll is poised to be the same for the 21st. Carroll has fought not 
only to reconcile but also to marry the information machines to the lean processes 
throughout the company and across the virtual space that he calls “the Virtual 
Lean Enterprise.” Still, the DNA in the machines, and in the lean tools and prac-
tices, is our customer’s, and if we reject the tools it is because of this factor. The 
maddening thing about the customer is that just as you get the dose right and the 
process right, it needs to be adjusted again and will always need that as software is 
implanted into old processes. Nothing that is linked to the customer is stagnant. 
Innovation is driven by strategy, and strategy in Carroll’s Lean Performance meth-
odology is deployed to the organizational process level. The best technology of the 
21st century then enables lean processes at the activity level, allowing the customer 
to create the pull and flow of your business.

Like Deming, Carroll also has his own list of principles, and we are reminded 
painfully that principles are things we believe in and not just able to recite. Again, 
like Dylan building off of Guthrie, or the Stones off of Howling Wolf, he brings 
lean to the next level, one that incorporates technology that Deming heralded. 
Only Deming could have begun to conceive of a worldwide supply chain forged by 
a technology not yet conceived. Only Carroll could have created the formula for 
this to happen.

Finally, it may surprise many readers to learn that a code of action for ethical 
leadership by management was first formulated by Henry Ford, in his initial Dear-
born Works Charter in 1914. Carroll refers to this “manufacturing magna carta” 
in the text that follows. The principles and practices espoused in this remarkable 
document were soon forgotten at Ford and indeed everywhere but in the defeated 
Japan, where this thinking elevated the industrial emergence more than a half cen-
tury ago. But Carroll didn’t forget—it appears to be the only approach he knew.
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Signs of the Coming of the Lean Era

Since the publication of the first edition of Lean Performance ERP in February 
2002, events have converged to further support the substance of a book that has 
fallen short of being a business best-seller yet sits in every university engineering 
library from Saudi Arabia to Macedonia to China and Japan. If you had been one 
of the few reading the book five years ago, the events that happened afterward (e.g., 
the discovery of the manufacturing planet of China, the realization that lean could 
not coexist in some de facto basis with ERP, the understanding that supply chains 
would be redefined by new technologies, and the Wal-Martization of America) 
would have made you a leader with the prescience to get the place lean before 
everything fell apart.

In the period following the book’s publication, and the tremendous lack of 
adoption of its lean principles in practice, the economy has morphed rapidly into 
the round earth global picture. In 2002, as the book hit the stands, the “advanced 
economies” (Western European) GDP grew at about 1.7 percent, while the Asian 
economies collectively grew at 5.9 percent. In the second year after its publication, 
2003 saw the official end of the Iraq war (May 1), SARS was named, the Blaster 
worm virus attacked most of our computers, and Forbes magazine declared “white 
collar offshore outsourcing” the year’s most significant trend. By 2004, three years 
later, we still hadn’t picked up lean; we saw that the United States was holding 
about 20.9 percent of the world GDP so maybe we didn’t need to do something as 
drastic as getting lean. But wait a minute, in 2004, the United States grew GDP 
by 4.3 percent, but China grew at 9 percent. Wait another minute, where did I put 
that book on lean?

Here we are in 2007 with the publication of the second edition, and India is 
the rising star of global business, and the analysts, those prognosticators of world 
economic doom, are wondering if it is just possible that GM may follow Delphi 
into bankruptcy. Wait a minute, wasn’t Delphi lean? Is it no longer OK to stay in 
Kansas? Well, I am glad you asked that question.

The Lean Path to Follow

“Follow the yellow brick road; follow the yellow brick road.”

The Wizard of Oz,.1939

It is never too late to correct a mistake. This is the greatest pearl of wisdom I have 
learned and lived by in 20 years of strategic management, and in nearly a quarter 
century of marriage (but that is another book). Since my early years as a recalci-
trant, ethnocentric elementary school student rejecting the adoption of the metric 
system, I have learned it in order to do business throughout the world. I would 
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expect no less of you that you read on and follow the directions. Five years from 
now, where will you be then?

Don’t worry about roads not taken, about wrong turns, don’t fret that you have 
come this far for something that isn’t there. Just keep reading, follow the directions, 
and you will get there much sooner than you realize. All you need is the ability to 
believe in some principles that won’t make you successful until everyone else is in 
the process.

It is significant that two of the architects of significant change in the business 
models, and management practices necessary to build them, Deming and Carroll, 
are both detail-oriented, scientific thinkers. One is the midwife of statistical pro-
cess control, and the other is the first to successfully incorporate Western technol-
ogy, ERP, into a lean process enabler for the production of goods and services. Yet 
both begin a methodology with principles that speak to the least scientific of our 
understandings as human beings, that is, of other human beings. Both mandate 
with the maddening sureness of a scientist that you must change the culture from 
competitive, command and fear-driven control to one that is, well, you know where 
this is going.

Other issues still lie in wait for you, the nascent lean champion, before you 
begin the digging:

 1. Make this transformation a project, not a process: define it and get it done. 
There is very little twilight land in which to linger safely between being in a 
place of mass production and thinking, and being in a place of Lean Produc-
tion and thinking. There is very little room to equivocate between the two.

 2. Don’t linger. People will pull back, slip away at night, build coalitions, and 
talk behind your back. You know how that goes.

 3. Finally, how will you incorporate your technology into your lean processes? 
If book sales are an indication, a lot of people have been listening to Carroll, 
but very few so far are in the United States.

Think of this as a second chance to learn the metric system. It’s OK.

Conclusion
“There’s no place like home.”

The Wizard of Oz,.1939

So there are a couple of things to agree on at this point. First, unlike the Hula Hoop, 
certain dolls and action figures, and the Pet Rock, computers are not a fad. Second, 
an enterprise must exist in a round world, a global economy, and a borderless, met-
ric marketplace where lean is the clear winner on quality, cost, and delivery. Et tu, 
GM? Remember the hard-won lessons of the elementary tykes (Dorothy and the 
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gang) who resisted metric and now must buy two sets of wrenches and constantly 
quibble about tolerances with their outsourced suppliers, a clear supply-chain case 
of “you say potato” and I say, well, you know how that goes every day.

The chain from suppliers to customers will break continuously, let alone be lean, 
without the enabling power of technology. This is the ultimate tool to put in the 
hands of the process owners and operators, in every process in the factory and in 
the boardroom. Again, this is assuming, as Carroll did prematurely, five years ago, 
and as Deming before him, that everyone is thinking lean and ready to change.

The failure of Western management thinking was not total, but it was decisive 
as the century turned in positioning us to be playing a defensive position in a grow-
ing global marketplace. Leadership is necessary in the lean movement; you can’t 
manage your way to the state of lean. The fact is, war is won in the foxholes and 
trenches by the men and women who are willing to fight and die for their fellows, 
and for what they understand and believe. Squad by squad they have always won the 
wars—something the strategists cannot ignore. “Drive out fear,” indeed. “Loyalty to 
people enables continuous improvement.”

Our teams of workers work for themselves and each other. We would be wise 
to know and remember that before we “outsource,” “right-size,” “downsize,” or 
otherwise employ misconceived “strategies” that destroy the fabric of the team. The 
only remnant of military management, the sole principle I would encourage you 
to hang onto as you lead the exodus to lean, is that the first rule of leadership is to 
take care of your people.

I would exhort you to take a shortcut. It’s OK. No sin. Very secular. Leadership 
is born of the kind of suffering we share, the experience through which we have 
suffered. Managers are doomed to a life of leading recidivistic people: it’s human 
nature not to want to change. But rather than our old natural instinct or behavior, 
our new leadership challenge is to teach others to do it themselves by getting lean, 
like getting religion.

Finally, maybe it was just the time. Maybe we just declare victory with how we 
did it up until recently and move on. Don’t look back. It is not possible to return 
to the old, flat-earth, “Kansas” management thinking; we will never return to the 
good old days. And how long ago were they anyway? And good for whom?

The move to lean thinking then is an act of faith. Perhaps this has been the 
missing characteristic for all of us as managers. We got very professional with our 
business schools, best-sellers, and seminars. We got very experienced in a cynical 
way, irony alloyed our enthusiasm, and finally, we became sanguine in our style 
after always getting defeated in our approaches after the failure of every newly 
inspirational seminar or book.

But did we ever really possess the faith in those working alongside us that was 
necessary for success? Success stories are rare and usually culminate with someone 
selling the company, jobs going overseas, some contraindicator that all is now well 
forever.
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Once we manufactured everything made in the world: every item and every 
innovation. Have we failed the U.S. worker? That’s not OK.

Perhaps it is enough to admit we did and move on. The therapist yells “break-
through!” We are cured, whole, no more us and them, officers and men, manage-
ment and labor. I’m OK, and you’re OK, and isn’t that good enough? Fade to 
lean.

Ed.Allfrey
Center for Enterprise Development

Institute for Entrepreneurial Studies
University of Illinois at Chicago

AU0532.indb   26 11/19/07   12:10:31 PM



xx�ii

Preface to the 
Second edition

The first edition of Lean Performance ERP Project Management was written by a vet-
eran of ERP implementations in manufacturing environments that were working to 
“get lean.” We hadn’t always called it “lean,” however. We had called it J-I-T, Zero 
Inventory, Synchronous Manufacturing and Continuous Flow, and several other 
names. MRP was often viewed as the enemy in these embryonic lean enterprises. 
Empowered by a lean management team and the beginnings of lean cultures in sev-
eral of these implementations, I managed or directed projects that were successful 
in employing Lean Performance ERP in what were becoming very lean enterprises. 
I emerged from these experiences and wrote the first edition of this book. I thought 
that everyone in manufacturing would embrace Lean Performance ERP and that 
those same manufacturers as well as service industries would readily embrace “lean 
in the office.” I was wrong. American manufacturers who had been struggling with 
MRP transitioned into struggling with lean, and later with lean and ERP/MRP. 
The ERP/MRP proponents often reject lean as “simplistic—yesterday’s news” while 
lean advocates posit that ERP/MRP is the dinosaur. In this second edition of Lean 
Performance ERP Project Management, I am adding the “why do it” of Lean Per-
formance ERP/MRP implementation to the first edition’s “go do it” perspective. I 
hope to convince the skeptics, on both sides of the issue, that lean and ERP/MRP 
are not only compatible but that they need each other. I would ask the reader to 
suspend his or her disbelief about the relative merits of lean and ERP/MRP and 
consider the case that this book puts forth.

It is apparent that many lean implementations fail for the same two primary 
reasons many ERP/MRP implementations fail—lack of education on how to 
accomplish the desired outcome and lack of directed commitment to change. As 
the global lean phenomenon accelerates, failure at lean is a doomsday scenario for 
American manufacturers. ERP/MRP systems form the backbone of global com-
merce, so failure at ERP/MRP implementation is likewise a doomsday scenario. 
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I hope this second edition helps to educate on the desired outcome: lean and ERP. 
It is up to the individual to accomplish the commitment to change.

I would like to explore for just a moment three additional themes that I believe 
make the publication of a second edition of this book desirable. The first theme is 
the title of the book itself. The title (actually subtitle) of this book has been returned 
to that which was originally submitted for publication in 2001. Readers of the first 
edition will notice that the original subtitle that has been reinstated is Implementing 
the Virtual Lean Enterprise. There are three key reasons for this change:

 1. The subtitle for the book as originally submitted was Implementing the Virtual 
Lean Enterprise. The powers that be in the publisher’s office decided that no 
one would buy a book with that subtitle. It was felt that that subtitle would 
not be understood by potential buyers. It was felt that “supply chain” was a 
term that had more currency at that time.

 2. There are many good books on the market that are more suited to bear the 
subtitle Implementing the Virtual Supply Chain. The book you are reading 
presents only a portion of supply-chain implementation, that being the tech-
nical ERP/MRP foundation. There is plenty more to do to implement a sup-
ply chain, virtual or otherwise, and many books on the market do just that.

 3. This book refers to the Virtual Lean Enterprise repeatedly, and is in fact about 
the Virtual Lean Enterprise. The Virtual Lean Enterprise is a real thing—it 
is the virtual connection and coexistence of linked producers in any lean 
enterprise: the automotive lean enterprise(s), the PC lean enterprise(s), etc. 
The Virtual Lean Enterprise is especially vibrant in the shared intersection 
of virtual space where the producers of products and services common to 
multiple lean enterprises collect, process, and share data about supply and 
demand.

The second theme that makes this second edition desirable has to do with 
the necessity of lean transformation and implementation of the Virtual Lean 
Enterprise that is imperative upon the West as the Eastern manufacturing base 
increasingly dominates global business through the emergence of lean global sup-
ply chains increasingly interconnected through channel Virtual Lean Enterprise 
technologies.

The third theme is the fact of the new challenges facing the ERP implementer, 
especially in a lean environment—or an environment attempting lean transforma-
tion. The typical project manager wants to be equipped with a current discussion of 
the latest events and theories on the topic and then see the “toolkit” with which to 
address them. It is my hope I have provided project managers with a relevant discus-
sion on the latest theories and topics in the ERP/MRP project area. Here is a listing 
of the new evaluation and implementation tools included in the second edition that 
can provide implementation assistance:
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What Is Lean Performance?
Lean Performance is a project management methodology for lean implementation 
that starts with existing processes and develops process performance improvements 
and measurements. By developing process workflow standards of what work must 
be completed, and then utilizing the process workflow standards to determine how 
to do the work, Lean Performance produces process work instructions for train-
ing to ensure continued process quality. Lean Performance also manages multisite 
projects by identifying common processes and prioritizing assignments. The meth-
odology develops process performance measurements and Continuous Lean Per-
formance where information technology has already been implemented, or as the 
implementation methodology for new projects.

Lean Production is the philosophy and practice of eliminating all waste in all 
production processes continuously. Manufacturing workers may apply lean princi-
ples, tools, and practices successfully to continuously improve production processes, 
but usually information technologies do not readily enable continuous improve-
ments in management decision processes, information/support processes, and link-
ages to physical processes. Methodologies for information technology installation 
such as reengineering and process or system innovation do not facilitate the use of 
Lean Thinking to readily enable continuous improvements in management deci-
sion processes, information/support processes, and linkages to lean physical pro-
cesses. Until now, lean thinking has narrowly focused on physical processes. This 
limited approach has several serious shortcomings:

Process improvements driven by information technology are not always 
linked to management strategies and objectives.

n
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Management decision processes do not support lean physical processes.
Physical process lean improvements are not supported by or linked to infor-
mation systems.

The Lean Performance methodology presented in this book suggests a solu-
tion. Lean Performance uses lean principles, tools, and practices to improve and 
then continuously improve management decision processes, information/support 
processes, and their linkages to lean physical processes. The methodology trains 
and empowers the in-house experts, the process owners, operators, and customers, 
while employing the best of the process and system innovation and reengineering 
tools (from a lean perspective) to achieve system integration. Lean Performance 
develops or enhances a company culture of continuous improvement by recog-
nizing the strength of the business (i.e., people and processes). Lean Performance 
integrates strategy, people, process, and information technology into a project man-
agement methodology that applies lean thinking to all processes by utilizing eight 
implementation and training modules.

Why Is Lean Performance Important?
Today’s manager is faced with the dilemma of managing emerging cross-func-
tional and cross-enterprise business processes such as e-commerce and the new 
supply-chain management processes utilizing information technology in a business 
enterprise with an increasingly empowered team culture. All too often, traditional 
information system development based in methodologies such as reengineering and 
system or process innovation is woefully inadequate for use in an empowered team 
culture. Even in more traditional business environments, process analysis and sys-
tem development projects run and performed by business or information techni-
cal “experts” often deliver miserable results, especially from a quality standpoint. 
Delivered systems either do not work technically or do not fit the process as the user 
performs it today or could best perform it tomorrow. In contrast, great results have 
been obtained by harnessing the power of all enterprise team members through 
methodologies that employ lean philosophy and thinking, such as Total Quality 
Management (TQM), kaizen, and continuous improvement. The Lean Performance 
project management methodology presented here incorporates lean philosophy and 
thinking in a task structure that, when executed, implements lean management 
decision processes, information/support processes and information linkages that 
support lean physical processes and provides the structure to improve physical pro-
cesses. The methodology performs best in the empowered team business environ-
ment, utilizing vendor-supplied, unmodified software packages for manufacturing 
such as enterprise resource planning (ERP), supply-chain management (SCM), 
operations planning systems (OPS), advanced planning systems (APS), manufac-
turing execution systems (MES), and customer relationship management (CRM).

n
n
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A successful business process improvement or redesign approach to implemen-
tation of these systems must consider input from the two hemispheres of manage-
ment that are in conflict in a typical project:

 1. Departmental, politically based management practices.
 2. Emerging information-based management practices.

In many companies, established politically based management practices rely 
on an individual power-oriented management style that leverages power gained 
through controlling a “stovepipe” departmental structure and the flow of informa-
tion (work) residing within that stovepipe. These structures depend on internal 
management alliances to manage the business through a process of negotiation, 
compromise, and accommodation. Emerging information-based management prac-
tices are fundamentally different in that the information that is held hostage in the 
stovepipes of the old style organization is open in the empowered team workplace. 
In fact, opening up this information flow and designing work around it (workflow) 
is the real (and perhaps only) reason to consider information technology–enabled 
process improvement or redesign. With open information, old alliances are not nec-
essary, and team-based decision making can take place. Departmental structures 
are no longer efficient and are replaced by product and process stream structures.

Obviously, these structural changes can be very threatening to old-line (stove-
pipe) managers, and they resist them. When the information technology specialist 
(MIS manager/CIO/system analyst) is introduced into the mix, numerous com-
plications occur. The lack of a common language between power-style managers 
(who translate their information requirements into newer and better stovepipes) 
and technically adept information technology/data processing experts (who do not 
have the business process expertise of the people already performing the existing 
processes) leads to enough confusion to sink many business process improvement 
efforts. When the process owners/operators are not the process designers, nonvalue-
added tasks will dominate a new stovepipe at the end of the project. This collision 
of dysfunctional styles is a fundamental impediment to success in the information 
age, much as office-based manufacturing engineers of the mass industrial age were 
an impediment to success in the factory, leading to their removal by the origina-
tors and practitioners of Lean Production. Lean Performance defeats the nonvalue-
added process constraints imposed on processes by well-intended, technologically 
adept but misguided individuals who presume they are “experts” in processes that 
they themselves do not perform.

Applying the Lean Performance methodology to a business process improve-
ment or redesign project focuses the efforts on a common approach that uses com-
mon principles, tools, and practices. This approach promotes successful dialogue 
among the managers, information technology specialists, and emerging computer-
literate knowledge workers and team members, who in many cases are already in the 
workplace but generally not (yet) in a position of management. Lean Performance 
leverages the expertise of existing internal process owners, operators, and customers 
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to design processes in terms of what needs to be done to produce value (product or 
service) for process customers immediately downstream. All methodology tasks are 
structured to “pull” process redesign/improvement activities from the point of view 
of the external customer so that optimum customer value is provided.

How does Lean Performance Work?
Lean Performance identifies and deploys lean management business policies and 
strategies during software implementation, process improvement, and lean trans-
formation projects by integrating lean thinking and process-oriented management 
at the management decision, information/support, and physical process levels 
through the use of an integrative project and management practice: the Lean Per-
formance Analysis. The methodology then utilizes Business Process Reengineer-
ing practices to design the process architecture. Lean Performance employs lean 
practices to develop Lean Performance teams of process owners and customers. 
These Lean Performance teams eliminate waste from existing management and 
information/support processes while developing value-added information linkages 
to support lean physical processes and improve physical processes. Additionally, 
Lean Performance employs system innovation practices from a lean perspective to 
provide a project management work plan and toolkit to integrate the information 
system (ERP, MES, ASP, SCM, OPS, CRM), and to provide an ongoing continu-
ous improvement tool after implementation.

Who Is Lean Performance for?
This book is geared toward the 21st-century business manager, a new manager who 
is developing in the lean workplace: one who manages with technology, not one 
who simply manages technology. I propose that there is a critical difference. These 
new managers will have used information technology for most of their careers and 
will readily agree that most information technology projects fail or deliver poor 
results and require extensive after-project rework. These managers may already be 
chief executives or chief operating officers, engineering or operations or materi-
als managers, or continuous improvement or lean coordinators. They have prob-
ably served as project managers at some point or now employ project management 
approaches to team management. Project managers who have been exposed to Lean 
Production are a ready audience for this book. These managers are or have been 
successful employing lean methodologies in their current or previous assignments.

Information technology (IT) professionals, on the other hand, may not see the 
relevance of the methodology. Many IT professionals may be all too familiar with 
the failures of previous projects and methodologies; however, seasoned IT profes-
sionals who are ready to try this more comprehensive approach will immediately 
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hone in on the most obvious reason for IT management to support Lean Perfor-
mance: Lean Performance puts the responsibility for a successful implementation 
or transformation squarely on the shoulders of the process owners, operators, and 
customers. The typically noninvolved system user of the past cannot function suc-
cessfully in a Lean Performance environment.

Why did I Write this Book?
I wrote this book in part because it expresses my theoretical interest in business 
process and performance improvement methodologies, and it incorporates what I 
have learned about them by trial and error. In my career in manufacturing man-
agement and consulting, for a variety of domestic and international companies, I 
have had the opportunity to try out various approaches to business improvement 
and project management. Lean Performance is the result of my attempts to develop 
a methodology evolved from classical business consulting approaches but viewed 
through a lean thinking lens. Perhaps most important, I have had the experience of 
being a project manager subject to Murphy’s first law of project management: about 
the time you know enough about what the project is about to write a comprehensive 
project plan, you don’t have time to stop managing the project and write it. For this 
reason, I wanted to develop a project template for myself and other project manag-
ers to interpret and apply to our own projects, so we would have a comprehensive 
methodology to apply before their weight becomes all we can carry and there isn’t 
time to write the plan.

As fond of information and other technologies as I am, I believe that the more 
complex and therefore more valuable (and costly) elements of business processes are 
tasks that are people based. When we de-emphasize technology, and introduce the 
concept of managing the office and linking the office to the factory with processes, 
in much the same way as we manage the factory, then introducing lean principles, 
tools, and practices to the management, information/support, and physical process 
linkages becomes possible. Although my preference is to emphasize manufactur-
ing, the broader methodological concepts are appropriate to computer-based pro-
cess management and to all business processes, regardless of service or industry. 
Also, the transition into the 21st century has revealed performance gaps in many 
new systems that will benefit greatly from applying Lean Performance.

In conclusion, management and information/support processes and informa-
tion linkages to physical processes are not ineligible for continuous improvement. 
The Lean Performance methodology is a process-oriented approach that provides a 
project management structure for applying lean thinking to the entire enterprise, 
with an emphasis on the management decision, information/support, and physical 
processes.

Application of lean thinking in the factory has resulted in the elimination of 
some portion of direct labor while maintaining the same or greater productive 
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output from fewer workers. The application of lean thinking to the office results 
in a reduction of management layers, with a corresponding higher output flowing 
from the same or fewer knowledge workers. The real challenge to the enterprise 
in applying these lean principles, tools, and practices is to recognize that, above 
all, lean is a growth strategy. Management cannot expect workers to continuously 
improve their way to the unemployment line. New challenges must continuously 
be presented to today’s Lean Performance teams by modern managers who manage 
with technology.

Brian.J..Carroll
August 2001
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Chapter 1

foundations of Lean 
Performance

When the erP Project manager Is the Lean champion
The Mass Production Era of the Industrial Age is now ending and the Lean Pro-
duction Era is emerging to succeed it. The Lean Production Era is exemplified by 
processes based in systems of cultural cooperation, differing fundamentally from the 
Western systems of cultural competition. Outsourcing and offshoring are the latest 
stages of Western cultural competition and are fueling the expanding shift to Lean 
Production as great volumes of goods and services formerly produced in Western 
Mass Production facilities are now produced in Eastern Lean Production facilities.

Ages and Eras are recognized for their social attributes and cultural constructs, 
not just for their discoveries, machines, and science. The Industrial Age began in 
approximately 700–800 A.D., when people began to gather in groups (guilds) in 
the Craft Production Era and to manufacture goods and services. Elements of Mass 
Production, as well as elements of Lean Production, were visible in the “water-
motor” factories that originated in the northeastern United States, beginning in 
the late 1700s, and were then built in various areas of the country throughout the 
1800s. Perhaps the greatest practitioners of “water flow” were the Shakers, who 
built some of their furniture factories over streams in order to harness water power. 
The Shakers were a religious community, but they were also pioneers in the “flow” 
of work. Cultural cooperation and the common purpose of community enabled the 
Shakers to work in cooperative harmony. One of the last water-powered factories 
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was located in Belchertown, Massachusetts. It was built in the late 1800s and har-
nessed the power of the Swift River. It burned in 1968, leaving only wreckage that 
was finally leveled in 1999.

The Mass Production Era bloomed when Frederick W. Taylor, Henry Ford, and 
others began to utilize the motor-driven assembly line to produce goods and ser-
vices in mass quantities. The American worker was once primarily an agricultural 
worker and lived in rural areas. Mass production practices and the onset of mass 
production factories, beginning perhaps with the meatpacking industries, underlay 
the mass gatherings of people in burgeoning 20th-century American cities. What 
the end of the mass production era means is that groups of people who once gath-
ered in large urban settings to work in large mass production factories are no longer 
viable. Some of them have moved to the emerging exurbia. We are now 50 years 
into the Lean Production era, with Japanese auto assemblers in the forefront.

The Information Age is a label commonly utilized to describe our current 
times, but it is not sufficient. This label is analogous to the label “Automotive Age,” 
which recognized the impact of the automobile in post-WWII America. Underpin-
ning the Automotive Age was the greater development of mass production, which 
enabled the production of not only the automobile but also the great wave of con-
sumer goods that were cheaply mass produced and flooded the American culture, 
changing it forever. The Automotive Age was made possible by the motor, as, in 
general, was the Mass Production Era. The water motor was followed by the steam 
motor, then the oil motor, diesel motor, gasoline motor, and electric motor. The 
Information Age has been made possible by the advancement of semiconductor  
and other silicon-based technologies. We are in awe at the proliferation of semicon-
ductor-based machines that enable the use of information in innovations such as 
the Internet. Although we are still identifying the social implications of the advance 
of the information machines, we are prone to making pronouncements about the 
overarching power of information and the semiconductor. History shows us that 
during the Mass Production Era various approbations were used to overamplify the 
onset of new innovations: the Age of Electricity, the Telephone Age, then the Auto-
motive Age; in the 1960s it was the Space Age. The Information Age is an epoch 
in the greater and overarching Industrial Age. Just as the motor (car, assembly 
line) enabled the mass production era, so does the semiconductor enable the Lean 
Production era.

It is becoming clear that developing information technologies enable the dis-
integrated (dislocation) of 100-plus years of mass social integration. The new soci-
ety that will surely emerge will be one that leverages the product (the information) 
of the enabler. We will be able to live further apart yet stay in touch. We will be 
able to disperse more widely into underpopulated regions. We will develop new 
skills and jobs that provide more or less comfort. It is intriguing to ponder that 
information technology, to use Thomas Friedman’s word, “flattens” the distance 
between demand and supply, making the demand data immediately “visible” in the 
flat world. How that will impact the emergence of Lean Production is still difficult 
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to define. The concept explored in this book is Lean Commerce, my take on how 
networks of lean producers will link in the Virtual Lean Enterprise of the flat world 
(more on that later).

Why should the ERP project manager be the Lean Champion in the new Vir-
tual Lean Enterprise? A Lean Champion builds a business case that wins manage-
ment’s support and the willingness of management to learn profound knowledge 
and make profound changes. A Lean Champion begins with his or her own knowl-
edge first and becomes competent at presenting and implementing that knowledge 
within the organization—on the shop floor and in the office. A Lean Champion 
starts small and “builds out” by implementing control charting techniques for a 
work cell, measuring process results and improvements by documenting process 
standards, and establishing baseline data at a few control points. A Lean Champion 
posts graphs and uses QCD visual reporting. Finally, a Lean Champion answers the 
“where is the money” question, communicating upstream as well as downstream as 
problems and opportunities are uncovered. A Lean Champion who can accomplish 
these results is an ideal candidate to be a Lean Performance ERP project manager.

Generally speaking, vendor-produced MRP software came on the market in 
the early 1970s. As the 1970s wore on, the candidates for the MRP project manager 
assignment tended to be from IT departments. In the early 1980s, the American 
Production and Inventory Control Society (APICS) led an “MRP crusade” in order 
to rescue many of the early failed MRP implementations. A body of knowledge 
began to emerge about MRP and successful implementation. One of the character-
istics of successful implementation that was noted from 1980 to 1990 was that the 
most likely candidate to be successful as the MRP project manager was recruited 
from the production management staff. A production manager, inventory manager, 
or other manufacturing manager was recruited to run the MRP implementation, 
largely due to the necessity to “not mess up the shop floor with that MRP stuff.” 
This continued as the software capability increased substantially and MRP II sys-
tem implementations began. MRP/ERP project management assignments shifted 
away from operations personnel in the 1990s, as outside consultants and staff mem-
bers of IT departments began to dominate MRP implementation teams. As ERP 
systems emerged, the project management assignments were made almost exclu-
sively from the technical departments. Operations personnel took a back seat as 
the software became more and more complex. By the middle 1990s, ERP software 
projects were once again often failing on the shop floor. Lean emerged as a set of 
principles, tools, and practices on the shop floor, further barricading the operations 
side of the business from the office. Then came Y2K, and lean interests collided 
with the reality of the “date” crisis. Operations put in the systems but didn’t often 
get much benefit from them. The battle between the “techies” and the “leanies” was 
on. We are still in that battle today.

The first theme of this book is that because the ERP system services the flow 
of goods or services on the floor and in the office, we should select someone who 
is a process owner or operator from either the shop floor or the office to lead the 
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ERP implementation. The second theme of this book is that that person should 
be a Lean Champion and that the ERP implementation should be the primary 
administrative vehicle from which to implement lean. Lean is the transformative 
element of thinking in the coming Lean Production Era of the Industrial Age, and 
knowledge of lean is the paramount human element in this transformation. Knowl-
edge of the particular enabling elements of ERP is important, but lean enabling 
elements of ERP are at this point in time lagging behind the lean requirements of 
flow, and a knowledgeable “leanie” knows that. At the same time, thinking that 
we will advance the activities of Lean Commerce without the computer and other 
technologies enabled by the semiconductor is just not going to get the job done. Just 
as lean transformed industrial practices, information technology will transform 
lean practices. The third and final theme of this book is that lean should be imple-
mented as a project under management, not as a process that is somehow going to 
transform the enterprise to lean without the direction of management or staff. The 
benefits of lean transformation are too important to be left to an ad hoc process 
without project direction.

Much of the Lean Performance project management methodology presented in 
this book originated in projects that were “reimplementations” of MRP or ERP as I 
completed numerous projects for enterprises that had done an inadequate job with 
MRP or ERP, often in emerging Lean Production environments. There are many 
lean operations that have yet to yield benefits from ERP and also many ERP envi-
ronments that are struggling with lean. This book demonstrates a middle ground.

It is paramount to incorporate lean knowledge into the management of any 
ERP project. Lean is colliding with accounting and ERP-based production sched-
uling in lean environments nearly everywhere lean is being implemented. There 
are two assumptions that have arisen out of the lean community that must be 
understood and embraced by the organization attempting to utilize ERP in a lean 
environment. The first is that a 100 percent buildable schedule cannot be gotten 
from a computer. Flow based on customers and kanban works better—period. The 
second assumption can be clearly stated as “We are a manufacturing company, not 
an accounting company.” Everything that is implemented must be in support of 
manufacturing flow. On the plus side for ERP, lean means Central Data and Pro-
cess Standards. A standard process cost is a process-oriented management tool for 
Lean Performance management, much as the product standard cost was suitable 
in mass management. A lean ERP system contains the information about stan-
dard process costs in the formal process routings for your products. Process rout-
ings are dynamic reflections of what is actually happening with each production of 
each product, whether that is a one-piece flow or a larger TAKT-based production 
lot. Because we still hold some buffer stocks in nearly every lean environment, we 
need to cost and value those stocks. Collecting and utilizing data to support work 
instructions is a critical element of a process standard routing. It is the C (cost) in 
QCD. A Process Standard is a single-level flat structure that incorporates “this run” 
bill of material data, which includes all activities and material needed to get the 
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part from the introduction process step to the final process step. In a lean environ-
ment, we do not report labor to each step; we use the flow time to cost the product. 
We report only at buffer points. Incorporating individual control points into Pro-
cess Standard can be introduced when using step-by-step kaizen or process-stream 
mapping to improve QCD.

Lean ERP utilizes process standard data to accomplish heijunka, or production 
smoothing, in a lean environment. Here is where most ERP techies go wrong, how-
ever. Although central data that incorporates process time and cost for each part 
in the system enables the ERP/MRP/CRP calculation results provided to opera-
tions TAKT calculations, forcing a schedule further down the system produces 
the dispatching chaos familiar to most leanies who have suffered the insults of 
MRP scheduling. Simply put, the MRP schedules do not function on most shop 
floors and are generally ignored or a source of contention. Later in this book, in 
the Lean Commerce Chapter, there is a discussion of the mechanics of MRP in a 
Lean ERP.

The intersection of lean and ERP is at a critical stage as more companies view 
globalization and the desire to improve operations as the key incentives to invest in 
ERP. At the end of 2006, AMR Research found that only 43 percent of the com-
panies that responded to their survey reported having ERP already in place. Sig-
nificantly, 20 percent of the companies reported that they intended to deploy ERP 
in the coming year. Even more significantly, AMR reports that manufacturers are 
looking to implement “common processes” across the global enterprise (Managing 
Automation MA News, 12/28/06). If only these processes were also lean processes. 
Implementing a single instance of ERP across global platforms is the approach sup-
ported by the Lean Performance ERP methodology, and utilizing local “process 
owners and operators” as the expert implementers of those processes is the approach 
endorsed by Lean Performance.

American industrialists owned the means of production in the era of mass pro-
duction. Multinationals own much of the means of production in the global reor-
ganization of production. Lean producers are winning the QCD-driven market 
share in cars and are building factories in the United States. The new car industry 
is foreign owned, nonunion, and supplied by lean global supply chains that are 
often owned offshore. Sustaining American-owned industry in the face of global 
lean competition makes it imperative for American industry to get lean—now. As 
foreign suppliers experience the cost accelerators of emerging middle-class workers, 
the rising offshore wages will add to the current shipping and forecasting advan-
tages apparent in local (U.S.) production of goods. In the end, lean is local. Lean 
postponement/fulfillment channels are already emerging to take advantage of the 
cost savings of “final” production close to or in the market that consumes that 
product. Outsourcing and offshoring are temporary transitory stages in the greater 
emergence of the Lean Production Era of the Industrial Age.
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the organizational consequences of mass Production
A rigid mass production system leads to a highly structured, centralized, and inflex-
ible command and control management system. The management hierarchy in a 
mass production environment is generally several levels deep. Approvals for changes 
have to flow up and down this chain of command. Departmental boundaries, not 
process requirements, determine where processes initiate and terminate, resulting in 
processes being chopped into inefficient subprocesses. Examples of this phenomenon 
in most mass production environments include the processes of maintenance, qual-
ity, procurement, design and engineering, customer service, scheduling, and shipping 
and invoicing, all of which snake their way through department after department, 
in-basket after in-basket, paper queue after paper queue, until they are handed off to 
completion. While all of this is going on, orders, projects, purchases, and deliveries 
are expedited, requiring various search missions for paper, negotiations for priority, 
and the occasional compromise. Managers in the mass production environment are 
usually more concerned with their departmental objectives than with organizational 
objectives, which results in the dissipation of energy and resources as their departmen-
tal objectives are achieved, sometimes at the expense of organizational objectives.

Rigid production systems in the mass production environment grow into 
static organization structures and management systems, resulting in an empha-
sis on maintaining the status quo and choking off innovation. Competitive, low-
bid purchasing systems lead to adversarial relations with suppliers. This virtually 
eliminates the incentive to improve anything, except cost. Customer service is a 
secondary consideration, limited to fulfilling contracts and warranties. Customer 
service usually does not employ any mechanism beyond those of desiring or seek-
ing customer feedback on their needs, product improvement, effective new product 
development, ongoing customer relationships, or effective linkage to production. 
Desiring or seeking input is not the same thing as using that input, or includ-
ing the customer in improvement efforts. Customer Relationship Management is a 
technology-driven phenomenon and is often only a vehicle for pursuing customers, 
not for retaining them through better service. Innovation is focused on product 
development, not process development. This results in the introduction of products 
that often cannot be efficiently or effectively manufactured with existing produc-
tion methods, and cannot be supported by information/support processes enabled 
by available information systems.

In the mass production environment, systematic improvement is usually a staff 
activity, not a worker responsibility, and is generally performed by industrial and 
systems engineering technologists. This delegation and misappropriation of respon-
sibility for process quality lead to any number of lost opportunities, eliminating a 
major source of process improvement: the process owners and operators. The lack of 
mutual respect in the historically adversarial relationship of the industrial engineer 
vs. physical process worker results in quality standards that are set to be readily 
achievable, and they are not continuously improved. This results in low standards 
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(i.e., easy to attain and maintain) and perpetuates the process conditions that caused 
low standards to be set initially. There is little or no incentive or reward for func-
tional areas to work together to establish cross-functional processes, eliminate delays 
and improve workflows, balance and synchronize operations, or treat departments 
receiving products or services as customers. The systems engineering technologists 
often have the same type of adversarial relationship with the information/support 
process owners and operators, often with the same poor process results.

Operating systems and reporting structures follow departmental lines of 
authority. This makes interdepartmental cross-functional processes difficult, if not 
impossible, to design and operate effectively. Systems and operating procedures 
are not well documented because there is an advantage in not documenting (i.e., 
“job security”). If systems and procedures are viewed as not changing, why write 
them up? Just do it the way we always have. If there is no documented, standard 
way of operating, it is easier to not be held accountable. Standard ways of operating 
have not been established in many cases because the transition from craft industry 
to mass production or small start-up volumes to mass volumes was evolutionary; 
not explicitly designed on a companywide basis. In many companies existing at 
the time of transition, or experiencing a “ramp up” of success during the growth 
stage of the business products and markets, it was more a matter of introducing an 
assembly line in the production area and adjusting to its impact. In other words, 
in many environments there never was an explicit process design, or generations of 
emulation and stagnation have “devolved” the processes even further. Interestingly, 
the lack of standard operating procedures in the mass information/support pro-
cesses may be the ultimate impediment to one seemingly successful mass industrial 
strategy: the cost advantages of volume achieved through interminable mergers, 
acquisitions, and takeovers. Without standard processes that are understood and 
documented, the surface cost savings of elimination of personnel in the target com-
pany often results in the elimination of expertise and subsequent reduction of the 
very profitable results predicted by the takeover financial strategists. Lack of Pro-
cess Standards also leads to poor product quality and safety, recently demonstrated 
in the rash of “Made in China” product recalls.

Many of the mass production practices developed during the transitional 
period of early adopters of the Ford and Taylor schools of mass thinking are still 
predominant today. Not establishing standard ways of operating leaves the worker 
in charge; it seems to empower him or her but is not in the company’s best interests. 
Management that does not facilitate change derives from the desire to project the 
idea that the way that we always did it was the standard.

Performance measures in the mass production environment primarily reflect 
departmental and individual outputs, not process performance (except as part of 
departmental performance). Performance measures are generally focused on out-
puts, not inputs or throughputs; on cost, not quality (except in meeting minimum 
standards); and on after-the-fact activities (rework), not preventive measures (sup-
plier quality). Management controls are set to maintain operations within preset 
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limits (i.e., achieving what we have already demonstrated we can achieve). This 
eliminates the need to improve by looking for root causes. It also eliminates the 
need to train workers in problem-solving techniques.

Mass production systems incorporate management decision and information/
support processes that operate within departmental stovepipe boundaries, not as 
cross-functional processes and cross-enterprise processes operating across departmen-
tal and company boundaries. Cross-functional processes needing lean improvement 
in most mass production environments include quality management, maintenance, 
new product introduction, design and engineering, and accounting. Cross-enterprise 
processes are just beginning to be recognized as the process enabling information 
technologies emerge. The need for effective design of these processes is apparent in the 
early meltdown of many of the dotcom pioneers, and the continuing struggles of the 
“click and mortars” that are reinventing themselves for the Internet.

Finally, the negative characteristics of mass production are mutually reinforcing 
and interlocking. Owners and top managers in these firms have a vested interest 
in maintaining the status quo. Middle managers and employees follow suit. They 
are not given the support, training, or motivation to improve or “lean” operations. 
Relentlessly, the global competitive beast pursues, and increasingly, leaner is swifter 
to market and stronger in profit and growth.

the origin of Lean Production
The Industrial Revolution (beginning around 1750) marked the emergence of the 
foundations of lean thinking in operational practices such as standardization of 
methods and materials, interchangeability of parts, specialization of labor, large 
batch operations, and dedicated machinery. However, these operational practices 
were only used in manufacturing processes for high volume products (e.g., rifles 
by Eli Whitney). Lean practices were in a very rudimentary state, and craft-based 
manufacturing practices dominated industry. The now-recognized cultural and 
transformational principles of lean were not codified. The lean enterprise was still a 
long way off, in fact, about 200 years.

Henry Ford provided the first industrial firm, his 1913 automobile assembly 
plant, that can be accurately called lean. However, his plant was a very limited 
case of lean operations, retaining many mass characteristics. For 12 years there 
was no product change (only the Model T was produced from 1915 to 1927). Only 
the main assembly line and key subassemblies were lean, and only with respect 
to some of the eventually defined lean transformational principles such as value, 
value-added, and flow. Other operations (e.g., parts machining and fabrication) 
were still job shops. Cohorts of middle management and emerging staff positions 
(e.g., in industrial engineering, tooling engineering, maintenance) plus a large pro-
duction clerical staff controlled operations. Non-manufacturing operations, such as 
accounting, were grudgingly considered necessary by Ford and received very little 
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attention. Limited as lean operational practices were, the Ford Model T plant was 
a value-added flow process that revolutionized manufacturing. Ford later expanded 
on his lean achievement by developing the Rouge River plant, long considered the 
inspiration for the Japanese lean manufacturers, who toured it extensively. Finally, 
in the early days after the Japanese attacked at Pearl Harbor, Ford assembled the 
project team that implemented what is now recognized as the world’s first lean 
flow facility: the Willow Run B-24 bomber assembly facility. The industrial sys-
tem designs pioneered at Willow Run were cloned at numerous aircraft assembly 
facilities during the following two years. No less an authority than Joseph Stalin 
of Soviet Russia had this to say about the aircraft output achieved by these first 
lean industrial factories in the world: “From the Russian point of view...the most 
important things in this war are machines. The United States has proven that it 
can turn out from 8,000 to 10,000 airplanes per month...Without the use of these 
machines, through Lend-Lease, we would lose this war” (Tehran Big Three Confer-
ence, November 1943; from Meacham, Jon, Franklin and Winston Random House, 
New York, 264, 2003).

So, what happened? Imagine a transition from the greatest industrial achieve-
ments seen in history to the abandonment of lean practices almost immediately 
following the cessation of World War II (except by Toyota, but that’s another story). 
Tellingly, the abandonment of lean began before the war but this abandonment 
wasn’t noticed in the War Department run and TWI (Training Within Indus-
try)-enabled factories producing war goods, including converted Ford automotive 
factories. Defense culture was lean culture. Let’s step back and see where early lean 
culture in U.S. industry began.

Here are the primary elements of the cultural policies deployed by the pioneer-
ing company of lean:

To give to the employees of the company $10,000,000 of the profits
To establish a minimum wage scale of $5 per day
Not to discharge any man except for proved unfaithfulness or irremedi-
able inefficiency
If obliged to lay men off, to plan our year’s work so that the layoff shall be in 
the harvest time: July, August, and September, not in the winter

If you were thinking this is the Toyota charter, you’re wrong. On January 5, 
1914, Henry Ford, head of the Ford Motor Company, announced these policies. 
He was supported by James Couzens, treasurer of the Ford Motor Company, who 
stated, “Social justice begins at home. We want those who have helped us to pro-
duce this great institution and are helping to maintain it to share our prosperity. 
We want them to have present profits and future prospects.”

By the mid-1930s, these policies were abandoned under the firestorm of pres-
sure created by management labor strife. What went wrong has been the topic of 
other books, and I will not attempt to present that story here. It has to suffice that 

n
n
n

n

AU0532.indb   11 11/19/07   12:13:40 PM



12  n  Lean Performance ERP Project Management

Ford abandoned lean cultural principles and the cultural policies and strategies 
that those beliefs had engendered during the period of gathering market presence 
for Ford products.

Perhaps most critically, as commitment to lean culture fell away, Ford did not 
incorporate the essential lean cultural principles of process orientation and owner-
ship later adopted by lean manufacturers. Ford workers were primarily unskilled 
and uninvolved, reduced to “a pair of hands.” The early industrial battles and seeds 
of management/labor suspicion and distrust were sown in the autocratic “man as 
machine” industrial engineering practices employed. For all of that, Ford’s mass 
production methods were widely emulated and viewed as the crowning achieve-
ment of U.S. industry in 1955 at the peak of Ford’s dominance and success.

Lean, as it was refined at Toyota, is the result of practical engineering applied to 
low-volume requirements in a desperate economic circumstance by individuals who 
needed everybody to help with the effort to produce and therefore survive. There are 
other opinions. Some are based in the observation of Toyota today and speculate on 
the existence of an overarching design to Toyota. Certainly, Taichii Ohno observed 
the American supermarket and derived many good inventory management ideas 
from it. It is generally agreed that he learned about flow at the Ford Rouge plant. 
Pronouncements that speculate that Toyota was able to calculate the final result 
of decisions taken in an era when decisions about production methods were made 
almost exclusively on the inability to emulate mass production (lack of material, 
lack of availability of multiple presses, or lack of tools) ignore the fact that lean tools 
were derived from the Training Within Industry materials. Also, Toyota’s lean prac-
tices emerged from 1950 to 1970 while Toyota solidified product quality. It is more 
accurate to say that economic emergency was the root cause of lean at Toyota.

The Toyota Production System is more accurately termed the Toyota Manage-
ment System, and it is constructed on the foundation of process-oriented think-
ing. Process-oriented thinking is the cultural principle that is the basis of the lean 
management, information/support, and physical production processes that are the 
heartbeat of Toyota’s success.

It is also accurate to note that lean isn’t the only business management or pro-
duction strategy in Japan. The argument about the best managed company, best 
management system, and best production strategy should really be made and set-
tled on what the results from that management and production strategy are. It 
appears that the best managed company is Toyota, from a performance measure-
ment standpoint. Toyota is lean. The Toyota Production System (TPS) is a lean 
business management and production strategy that results in superior product and 
financial results.

Lean works, because it works for Toyota. Therefore, if lean doesn’t work for 
you, it’s because of you. But even Toyota has setbacks. Toyota has experienced a 
decrease in inventory turn during this period of accelerated global expansion. Don’t 
count on it to continue. As Toyota expands vehicle production to surpass GM as 
the world’s largest automaker, the necessity for local lean component suppliers in 
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foreign markets (like the United States) is imperative. It has turned out to be a more 
difficult task than first imagined by Toyota planners. Toyota’s inventory turns really 
have fallen—but not because its individual plants are less lean. Rather Toyota’s 
turns have fallen because of the steady global expansion of Toyota: building a lean 
global supply chain isn’t easy. Shorter supply chains support higher inventory turns; 
longer supply chains require lower inventory turns—lean is local. It is important to 
note that as auto volume shifts from the Big 3 to the J-3 (Toyota, Honda, Nissan) 
a once-in-an-era opportunity presents itself to those auto component suppliers who 
are able to meet Toyota supplier requirements and obtain business from Toyota and 
the other members of the J-3.

When World War II ended in the Pacific, the victorious Americans began to 
put in motion the new governmental and social mechanisms that assisted the Japa-
nese in their re-emergence in the world economy. The practices utilized in WWII 
production systems, including TWI (Training Within Industry) and the flow pro-
duction systems of the defense production facilities, were heavily implemented. 
Meanwhile, back in America, the emerging MBA/military bureaucracy style of 
elite workplace principles and practices rose to prominence. It was almost as though 
America collectively forgot how the war had been won. Soon, there were indicators 
that not all was well in the mass production economy.

After the 1950s, the limitations of mass production practices became increas-
ingly evident. Mass economics dictated that mass production practices include long 
production runs. Expensive tooling requiring longer and longer setup support and 
dedicated machines were economically feasible from a ROI perspective only by 
utilizing ever-expanding EOQ production lots. Large finished goods inventory 
resulted from pushing product down the pipeline, and large inventory could be 
found at several stages, including at the dealers, be it automobiles, TVs, or refrig-
erators. Mass production inventory management practices were not responsive to 
changing customer demand, and inventory build and drain cycles did not respond 
well to fluctuating or shrinking customer order patterns. A pattern of boom and 
bust emerged, with economic cycles tied, seemingly inextricably, to the vagaries 
and ebb and flow of the inventory position. Lay off and rehire, not train and retain, 
became the ready solution. Low quality standards and large equipment sunk costs 
reduced the incentive to adopt new technology. High wages and rigid work rules 
began to dominate increasingly contentious labor/management relationships.

In contrast to the operational practices of Ford and other mass producers, lean 
emerged as a new way of organizing and operating industrial firms. Lean was pio-
neered at Toyota in Japan by Eiji Toyoda and his production genius, Taichii Ohno, 
primarily after World War II. They began a series of experiments and innovations 
that has sparked nothing less than a global transformation in manufacturing that 
accelerates each year.

The increasing success of Toyota and other lean automotive assemblers did not 
go unnoticed in North America and Europe, although unshakable faith in U.S. 
mass manufacturing practices made it difficult, if not impossible, for some mass 
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producers to learn from the lean pioneers and survive. By the early 1980s, clearly 
“something” had to be done.

One key response in 1984 was the formation of the Massachusetts Institute of 
Technology International Motor Vehicle Program at its then newly formed Center 
for Technology, Policy, and Industrial Development. A broad study of emerging 
manufacturing practices was undertaken.

We [Womack, Jones, Roos] felt that the most constructive step…would 
be to undertake a detailed study of the new Japanese techniques, which 
we subsequently named Lean Production compared with older Western 
mass-production techniques, and to do so in partnership with all the 
world’s motor vehicle manufacturers. (Womack, James P., Jones, Dan-
iel T., and Roos, Daniel, The Machine That Changed the World, Rawson 
Associates, New York, 4, 1990)

In all, 90 automobile assembly plants worldwide were included in this study. 
What results from making a successful lean transformation were uncovered? One 
comparison of Lean* vs. Mass Production cited in the study:

GM Framingham Toyota Takaoka

Gross assembly hrs. per car 40.7 18

Adjusted assembly hrs. per car 31 16

Assembly defects per 100 cars 130 45

Assembly space per car (sq. ft.) 8.1 4.8

Inventories of parts (average) 2 weeks 2 hours

Womack, Jones, and Roos, The Machine That Changed the World, 81.
* Lean vs. mass instead of Japanese vs. U.S., both systems have spread 

globally.

What Is Lean Production?
Lean Production is the name that was given to the management theory contain-
ing the assorted lean practices documented by MIT during this five-year study 
of automotive assemblers and suppliers worldwide. The results were documented 
in the book The Machine That Changed the World. Even before this groundbreak-
ing study, the emerging “Japanese manufacturing practices” literature had begun 
to define lean producers as being superior in manufacturing practices, especially 
in the overriding lean manufacturing phenomenon of continual or continuous 
improvement in the physical process workplace that was driven by the produc-
tion workers themselves. Some felt that the phenomenon of worker involvement 
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in continual suggestion and implementation of cost-saving and quality-improving 
practices could be copied, and several useful ideas were adopted, including Total 
Quality Management. Others felt that the involvement of the worker was a cultural 
phenomenon and that it couldn’t be implemented in the United States.

In essence, Lean Production is the philosophy of eliminating all waste in all 
system processes continuously. The system is the complete set of processes required 
to produce the product. In Lean Production, every action that is taken to improve 
processes is planned, implemented, and evaluated in terms of the overall goals of 
the system.

To be lean in production is to have eliminated waste in all its forms, including 
but not limited to:

Operator time
Materials
Techniques
Inventory
MTM (methods/time/motion)
Space required
Facilities required
Cycle time
Equipment
Rework/rejects/scrap
Tooling and fixtures
Set up
Waiting time
Downtime
Distance traveled by a part

Most lean firms have already implemented any number of lean operational 
practices, including:

Cellular production
U-shaped cells
Cell design and layout for flow
SMED—single-minute exchange of die, internal versus external setup
Work group/team error proofing
ZD (zero defects)
Station and operation process control
Sending only what is needed
Error proofing (poke—yoke)
Part conveyance between stations
TAKT time
Kanbans
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Level loading
Small lot production
One-piece flow
Balanced flow
Synchronous flow
Mixed-flow lines

Lean firms have also implemented lean human resource practices, designed to 
eliminate the conflicts that emerged between mass production wage systems and 
lean operational practices, such as:

Pay for performance wage systems
Productivity group bonus systems
Payment for ability
Developing and rewarding multiple skill operators
Multifunction operations and skills matrices
No layoff job sharing and hours available practices (work sharing)

Some terrific books have been published on these topics and on the phenom-
enon of lean in physical processes. It is not my purpose to re-state them. Rather, 
I am going to investigate the use of lean principles, tools, and practices to imple-
ment processes enabled by information technology utilizing a lean methodology 
designed to enable the “Virtual Lean Enterprise.”

Why aren’t more firms Lean?
After more than 40 years, many of us still do not believe that Japanese industry 
developed a production system superior to our mass production system. We have 
become willing to grant that Japanese quality, until recent U.S. industry improve-
ment, was superior to U.S. quality. Unfortunately, many of us also believe that 
rigorous applications of lean quality practices have passed the point of diminishing 
returns; for many, quality has become an expensive obsession. Some of us believe 
that quality is always increased at the expense of productivity and that we can 
improve quality while keeping our mass production system and, to some degree, 
even in the emerging lean U.S. operations, we have. We also believed that we would 
meet QS or ISO 9000 requirements, but that it was just more bureaucratic red tape. 
Many of us believed that QS and ISO certification were just top management’s 
latest flavor-of-the-month gimmicks, and we treated them that way, expensively 
documenting the procedures that most agree represent only how we would like to 
do things, not how we actually do them. We have felt that quality was an option, 
not a necessity, and “making production” was the ruling motto of our production 
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world. As a result of these beliefs, we often pursued superficial improvements in 
quality, without a thorough and critical review of our production system.

The way we receive and use information from Japan has not helped the situa-
tion. We receive information in “bits and pieces,” a lean tool or lean practice at a 
time. We hear about the results, not the process of using these tools and practices 
in differing circumstances and cultures. Then, to make matters worse, U.S. con-
sultants often give the Japanese approach their own spin, thus losing the key ideas 
in transition. U.S. management and engineering schools continue to focus on U.S. 
mass production practices, with only passing reference to the lean practices. In 
some instances, lean practices such as flow or cellular production or kanban sig-
naling have been implemented by industrial or manufacturing engineers, who see 
these practices as the harvest of lean thinking. What they are not seeing is that the 
origin of these practices, and their effective application in any environment, is in 
the underlying power of the cultural principles of process ownership and respect for 
workers’ knowledge. As a result, we pursue superficial improvements in production 
or expensive investments in technology innovation, again without a thorough and 
critical review of our production system, including our management decision and 
information/support processes.

Prior to the MIT International Motor Vehicle Program study previously ref-
erenced, we did not have a comprehensive, in-depth understanding of the Lean 
Production system. In fact, Womack, Jones, and Roos did not publish The Machine 
That Changed the World until 1990, more than 40 years after Toyota began its 
journey to become lean! As a result, many firms have tried a superficial approach to 
becoming lean, primarily by applying lean practices such as SPC, JIT, etc. But now 
this tactical approach to lean is inexcusable, because we know what it really takes 
to become lean.

There are formidable barriers to lean thinking in most U.S. firms, including a 
not-invented-here attitude that asks how lean firms can have better production sys-
tems than we do. Many of us still believe that the lean principles, tools, and prac-
tices are gimmicks that can’t possibly yield such great results. Our management 
performance measures retain a fixation on mass production volume cost thinking, 
including results-centered analysis and decision making, without process aware-
ness or understanding. We revert to the quick fix attitude, “flavor-of-the-month” 
styles at a moment’s notice, especially when those notices are red layoff slips. We 
emphasize machine utilization, only sporadically do we utilize zero inventory or 
pull or JIT or any number of other lean practices that, implemented in isolation 
from the principles and tools of lean, rarely work. We cling to the belief that other 
countries use low-cost labor, government aid, sweatshops, exploitation—anything 
but superior Lean Production systems.

Occasionally, we express a widespread feeling that managers, not the employ-
ees, have the answers. In the recent low unemployment labor market, we have 
developed the view that there are not many good people out there to hire anymore. 
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For many of us, we share the belief that loyalty is a thing of the past. Some other 
self-defeating beliefs:

Lean may be good, but I know of some fat firms that are making tons of money.
Computers are the real answer.
We want to get lean but our union won’t let us.
I will only be eliminating my own job.
What I know is my job security.
All these improvements add up to zilch, our real problem is [yours here].
We have always done it this way, why change now?
Relax, this is just another one of management’s flavors-of-the-month.
What we are doing is good enough.
It never hurts to have a cushion.
Everything is going to China anyway.

The main philosophical points that I hope to make in this book are these:

Lean principles, tools, and practices can and should be applied to all processes.
Utilizing the tools and practices of Lean Production without adopting the 
lean cultural and transformational principles is analogous to painting over 
rust: you haven’t really changed anything, things just look nicer (for now).

What Is required to Become Lean?
It is an appropriate baseline to assume that many manufacturing firms are familiar 
with the principles, tools, and practices of Lean Production. Many firms have some 
lean physical processes. But, getting lean requires that everyone participate. Most 
lean firms struggle to transform their information-based processes, and their physi-
cal processes that are supported by information, into lean processes. At the same 
time, other companies are learning to use lean principles, tools, and practices to 
transform into lean enterprises. They are learning that getting lean requires fun-
damental adjustments in thinking, attitudes, and behaviors; it is not simply the 
acquisition of another set of tools and practices. It is also the adoption of a new set 
of transformational and cultural principles. The lean transformation is a continu-
ous, never-ending, incremental process. The project approach presented here is no 
more than a good start.

First, consider some standard but often ignored factors necessary to a successful 
lean transformation:

Management commitment to becoming lean
Involvement and participation by all employees
A team approach

n
n
n
n
n
n
n
n
n
n
n
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n
n
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A long-run view, a year or more, for starters
Assignment of responsibilities and tasks to teams on a project basis
Lean assignments incorporated into each employee’s job on a daily basis
Education and training at all levels

Second, a major change in attitude is needed, realizing that the lean approach 
embodies utilizing a set of diagnostic tools as well as an integrated and systematic 
approach to using those tools to operate the business, built on the foundation of 
cultural and transformational principles.

Last, but not least, a company lean vision, mission, strategies, policy deploy-
ment, processes, and systems and standards is needed that incorporate lean prin-
ciples and practices.

The physical operations processes are generally “leaner” in the emerging Lean 
Production systems and lean companies than are the management and informa-
tion/support processes, because they have received the initial focus. From a Lean 
Performance perspective, a company can be considered lean when it is designed, 
organized, and operated according to cultural and transformational lean principles. 
The lean cultural principles presented here are derived from the lean literature that 
is the foundation of Lean Performance. They include:

Process-oriented thinking means what before how.
Product quality results from process quality.
Every process needs a process standard.
The process owners and operators are the process experts.
The next process is your customer.
Loyalty to people enables continuous improvement.
Process data and measurements drive process continuous improvement.

Cultural principles can also be thought of as “common beliefs” held and fol-
lowed by those in a community, such as a corporation. Cultural principles are the 
foundation for the application of tools and practices within a community. Without 
the adoption of lean cultural principles, the application of Lean tools and practices 
is impossible. Perhaps the most important of these lean cultural principles is also 
the most difficult for most Western companies (and managers) to adopt. “The pro-
cess owners and operators are the process experts” carries the entire paradigm of 
change to lean.

The cultural belief about employee education is the defining change value 
needed to develop lean corporate culture. Lean is 100 percent different from Mass, 
and nearly all elements of workplace tools and practices will change from mass 
characteristics to lean characteristics during a lean transformation. Although some 
may read the books, attend the seminars, and compete for the project opportuni-
ties to be involved in the lean transformation, many in the workplace will not. The 
company will have to direct the workers toward the education needed, and provide 

n
n
n
n
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the opportunities and funding. In the United States, a company-sponsored educa-
tion path is not common; Americans design their own education path just as they 
design their own career path.

The lean transformational principles presented here are those presented by 
Womack and Jones in their follow-up to the aforementioned The Machine That 
Changed the World, their 1996 publication, Lean Thinking (second ed., 2003):

Precisely specify value by product or family.
Identify the value stream for each product.
Make value flow without interruption.
Let customer pull value from process owner.
Pursue perfection.

The Lean Performance methodology is primarily directed at those organiza-
tions that are well along the path to lean in the physical processes, and perhaps in 
some cross-functional processes as well. Lean Performance recognizes that chang-
ing or transforming a mass production system to a Lean Production enterprise 
requires that three things happen:

 1. A comprehensive leaning of processes based on recognition of processes 
within process areas

 2. Leaning of the cross-functional process organization of the manufacturing 
enterprise

 3. Leaning of the cross-enterprise process partnerships of the extended or Virtual 
Lean Enterprise, the lean supply chain

It seems reasonable to assume that in order to get started on the journey to the 
lean enterprise, you must know where you are now. Should your firm embark on 
a Lean Performance project, the key tasks of the planning phase are to identify all 
company process areas, all processes within those process areas, all process owners 
and customers, cross-functional processes and linkages, and cross-enterprise pro-
cesses and linkages. I will provide a comprehensive structure for performing these 
tasks and the tasks that follow in this book.

n
n
n
n
n
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Chapter 2

extending Lean 
Performance foundations

Implementing Lean cross-functional Processes
The success of the early adopters in applying lean principles, tools, and practices 
primarily to production/operations physical processes is in large part because the 
barriers to lean improvements in these process areas are contained within only one 
or possibly two “stove-pipe” bureaucracies. The cross-functional processes that have 
undergone lean improvements in some companies implementing Lean Production 
systems include:

Lean quality management
Lean maintenance
Lean new product introduction
Lean design and engineering
Lean accounting

Employing lean principles, tools, and practices in these processes provides an 
opportunity to apply lean principles within processes as well as to link several pro-
cesses in a lean flow. In lean systems, the focus is on improving the organization 
into a set of interlocking, interdependent lean processes. Without an organization-
wide lean process perspective, any lean process can be rendered inefficient and inef-
fective by being linked to or constrained by an upstream or downstream process or 

n
n
n
n
n
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processes operating with a traditional mass production (nonlean) design. The next 
challenge on the path to achieving a truly lean enterprise is to attain lean linkage 
and flow between all organization processes, including management, information/
support, and physical processes. Often, however, even in companies experiencing 
success in the transformation to lean of these first five cross-functional processes, 
they generally are not effectively supported by information systems, or the informa-
tion systems supporting them are not based in integrated systems and central data. 
I will discuss these processes further in this section, defining the outline of process 
requirements for these processes from a lean perspective. I will eventually assign the 
task of improving them to specific cross-functional teams in the project.

Implementing lean cross-functional processes begins the multilevel analysis of 
processes that is necessary to complete the lean transformation at the organizational 
level in a manufacturing firm, and it points the way to developing cross-enterprise 
lean processes throughout the Virtual Lean Enterprise.

Two important objectives are accomplished by implementing lean cross-func-
tional processes. First, this activity develops an understanding of how mass produc-
tion principles impact organizations. Second, the activity develops an understanding 
of a manufacturing organization as a stream of lean-able processes contained in 
definable process areas, such as design, engineering, etc.

Advocates of continuous improvement may ask at this point, “Why do we need 
to move to these other levels of analysis? Why can’t we just continue at the indi-
vidual process level? It seems to be working well so far.” There are three major rea-
sons for a broader approach to the leaning of cross-functional and cross-enterprise 
processes, especially those enabled by information technology. First, the design and 
operations principles of mass production are so deeply embedded in our manufac-
turing firms at all levels that they preclude a successful lean transformation, unless 
they are eliminated. Second, lean processes do not and will not automatically link 
themselves in a Lean Production system operating on a companywide basis. These 
cross-functional linkages, operating systems, organization structures, and external 
relationships all need to be improved intentionally, from a lean perspective. And, 
last, lean processes do not easily link themselves in a Lean Production system oper-
ating on an enterprisewide basis. These cross-enterprise linkages, operating sys-
tems, organization structures, and external relationships are the final frontier of the 
lean transformation.

To identify the primary lean requirements of cross-functional processes, several 
problems must be overcome. These processes span organizational units (divisions, 
departments, sections, companies) but require improvements that reinforce lean 
principles and practices unfettered by organizational units. Leaning these processes 
requires changes in operating systems and organization structures.

Cross-functional processes pose several other design problems for firms attempt-
ing a lean transformation. They require a new approach to external relationships 
(primarily suppliers and customers). They can emerge into cross-enterprise processes 
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and will be considered the precursors of the cross-enterprise processes assigned to 
the project teams. They require realignments of managers, staff, and workforce.

In order to expand the application of lean principles, tools, and practices more 
widely in an organization, cross-functional processes require explicit elimination of 
two barriers that are much easier to overcome in the narrow stovepipe of production 
operations (not that these obstacles were always easy to overcome there, either).

The first barrier includes the impediments to a lean operation caused by organi-
zational boundaries (i.e., divisional, departmental, or company). Examples of these 
include interruption of flow (paper, data, information), administrative “turf bat-
tles,” waiting for authorization, nonconformance to standards, bottlenecks, sched-
uling problems, lack of training, and lack of feedback and feedforward among and 
between processes.

The second barrier incorporates the process “linkage” issues: how processes 
are linked through a set of operating policies and reinforcing mechanisms, such 
as transfer of personnel, cross-training, location, information flows, and physical 
equipment such as tote boxes, flat trucks, and so forth.

Lean Quality Management

As mentioned earlier, in spite of the barriers, several cross-functional and cross-
enterprise processes have been “leaned” in many emerging lean enterprises. Chief 
among them are the quality management processes. “Quality” is often defined as 
the meeting of standards (specifications or tolerances) at an acceptable level of con-
formance. This acceptable level is variously defined: for example, as zero defects, 
Six Sigma, Lean Six Sigma, defective parts per million, etc. Quality management, 
not quality control or quality assurance, is the appropriate term to convey that 
the goal of achieving and improving quality is an area of management concern 
and responsibility. Most companies with Lean Production systems have developed 
quality management systems by following three lean business policies:

Pursuit of quality is a strategic company goal.
Top management is committed to and actively involved in achieving qual-
ity objectives.
A permanent, organized companywide effort to continuously improve prod-
uct process quality, including training and measurements, is maintained.

In lean quality management, there is an understanding and acceptance of qual-
ity as a central tenet of the organization’s lean business policies and strategies. Man-
agers, staff, and workers are trained in lean quality management tools and practices, 
including the lean diagnostic tools of the 3 MUs, the 4 Ms, the 5 Ss, and the 5 Ws-1 
H. Process owners and operators are considered process experts, and the cultural 
principles of lean have been adopted, at least as they relate to quality.

n
n

n
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In a Lean Production system, both the “standard” and “acceptable” level of 
conformance is continually improved. In a lean enterprise, quality management 
practices are implemented across the supply chain in order to continually improve 
the “standard” and “acceptable” level of conformance to quality standards. In a lean 
supply chain, quality applies to inputs, throughputs, and outputs of all processes. 
Incoming goods are certified by the supplier, not inspected at the receiving dock. 
Essentially, quality is the supplier’s responsibility. During the production processes 
(throughput), interim outputs are operator monitored for quality, whether machine 
or manual process, not just after completion. Output is always monitored for qual-
ity to determine if and how a process produced defective product, not merely to 
identify acceptable product and weed out or rework defective products. In the Lean 
Performance project, leaning the quality management process is assigned to the 
Operations Team.

Lean Maintenance
In many Lean Production systems already functioning in Western companies, main-
tenance processes are designed, organized, and managed according to lean principles 
and practices, with empowered physical process workers using lean diagnostic tools 
to continuously improve the maintenance of their own process and process enablers. 
In concert with engineers, supervisors, and machine experts, these cross-functional 
maintenance processes, including operator-oriented preventive maintenance prac-
tices, eliminate production problems such as unscheduled machine downtime, fail-
ure to meet quality standards, and machine failure or other mechanical trouble that 
causes an operation to fail to meet process capabilities and requirements.

In a Lean Production system, maintenance processes are also considered in 
equipment purchase, and new product and process design decisions to ensure that 
maintenance problems do not contribute to inefficient and ineffective operations 
during later production operations. It is not enough to simply regard maintenance 
as necessary to the smooth functioning of production. It is also a major cost center 
in manufacturing firms and has a major impact on quality, cost, and delivery. So 
why wouldn’t we concentrate on the quality of these processes? In a Lean Pro-
duction system, maintenance processes are identified, standardized, and made the 
responsibility of production personnel. Each machine operator is trained in how 
to use his or her machine properly and in how to clean, oil, paint, and otherwise 
maintain equipment according to maintenance, operating, and quality standards, 
as an extension into the use of the lean diagnostic tool of the 5 Ss.

Lean maintenance processes enable maintenance problems to be detected and 
addressed as soon as possible, through preventive maintenance as well as by opera-
tor inspections based on cumulative run time or a periodic schedule. In lean main-
tenance processes, maintenance and performance records are kept on all major 
pieces of equipment. These records are used routinely and cross-functionally by 
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maintenance management, production management, and, periodically, top man-
agement, to ensure lean operations. Records maintained include Lean Performance 
standards (i.e., lost time, defects caused by maintenance issues, safety, delays, break-
downs, and so forth). In lean maintenance processes, all maintenance activities are 
scheduled, whether they are routine maintenance or major equipment overhaul. 
Schedules are observed to ensure minimal unplanned, emergency, and reactive 
maintenance (all more costly and disruptive to customer delivery than scheduled 
downtime). These lean practices result in a smooth flow of production, incorpo-
rating planned downtime coordinated with production schedules. One challenge 
for the Lean Performance Information Team in the project will be to examine its 
system maintenance responsibilities from a lean perspective. In the Lean Perfor-
mance project, responsibility for leaning the maintenance process is assigned to the 
Operations Team.

Lean New Product Introduction
A lean new product introduction process includes all activities that contribute to new 
product development (i.e., marketing, research, development, design, product engi-
neering, process engineering, procurement, operations, suppliers, distributors, and 
customers). This process is the lean cross-functional and cross-enterprise frontier in 
many emerging lean environments, because the use of enabling information technol-
ogies, not the least of which is the Internet, has driven a corresponding need for the 
establishment of standard protocols of data transfer, interface, and management.

Benefits of a lean new product introduction process include increased commu-
nication, better teamwork, and, especially, concurrent versus sequential (“over the 
transom”) development of products. These lean practices have resulted in reducing 
costly reengineering, limiting off-target product development, and discouraging 
process disconnects and turf battles during the development of products for what 
are increasingly brief product life cycles. Other benefits include increased produc-
tivity and improved quality through better manufacturability of products that have 
been designed, through an inclusive approach that incorporates the knowledge of 
all team members, with both production capabilities as well as production con-
straints factored in. One of the important tasks for the Lean Performance Engi-
neering Team will be to examine the opportunities present to apply concurrent 
practices within information/support processes based in the project information 
technology enablers, as they are assigned the responsibility for leaning the new 
product introduction process.

A lean new product introduction process generally requires assignment of per-
sonnel to a new development project for a product for as long as the development 
project for that product continues. A lean new product introduction process requires 
a career ladder based on new product development, with performance evaluations 
that specify development tasks used in evaluating and assigning personnel. These 

AU0532.indb   25 11/19/07   12:13:42 PM



2�  n  Lean Performance ERP Project Management

tasks relate to factors beyond the department or functional responsibility, but rather 
to the individual’s contribution to product development projects (i.e., those relating 
to process responsibility). A lean new product introduction process is not ultimately 
controlled through a coordinator, committee, departmental manager, or matrix 
management (although these organization techniques may prove useful as support 
mechanisms). Rather, the lean new product introduction process is generally “owned” 
by a new product development manager with full authority and responsibility over 
the life of the project. Lean Performance steering committee responsibilities during 
the project, and Lean Performance management responsibilities after the project, 
include the definition and administration of human resource policies and structures 
that recognize and support the requirements of lean process management.

Lean Design and Engineering
A lean design and engineering (D&E) process maintains products that have been 
designed and engineered for the processes that produce them. It should be obvious, 
but isn’t always accepted, that products designed and maintained without attention 
to manufacturing capabilities cannot be produced efficiently or effectively. Product 
and manufacturing engineers need cross-training on their respective capabilities.

Rather than a sequential linking of discrete processes, a lean design and engi-
neering process consists of concurrent (overlapping) organizational and activity 
processes in research and design, product engineering, manufacturing engineering, 
and manufacturing operations management.

A concurrently linked lean D&E process provides a vast number of benefits. 
First, the usual errors based on faulty assumptions or misinformation about down-
stream capabilities are detected as the product design progresses. Downstream 
processes are empowered to prepare for new demands on their capabilities in a 
timely fashion, because they are included early on. Necessary changes, including 
equipment or tooling, can be incorporated in subordinate processes before produc-
tion deadlines prevent an effective deployment of new capabilities, many of which 
were factored into the cost justification for the product introduction itself. Intended 
operations efficiencies that are not realized when the product is manufactured can 
cause profit targets to be missed. Mass production design and engineering processes 
often lead to the “we’ll learn how to make it as we go, and then we’ll make our 
money back” approach. Of course, this doesn’t work very well in a global competi-
tive marketplace where there are increasingly short product life cycles. A penalty of 
mass processes in the emerging short-cycle world is if your design and engineering 
process has a mass “throw it over the wall to production, and we’ll figure out how 
to make it out there” cost dynamic, even with a successful product there may not 
be enough of a product life to make your money back.

Implementing a lean D&E process demands that all tasks be critically exam-
ined from a team-based lean perspective because D&E staff traditionally operate 
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with varying degrees of autonomy. The full list of processes necessary to fulfill 
the customer order, including cost, quality, and delivery realities, is not always 
uppermost in staff minds. Lean principles and practices that are viewed as good for 
plant operations and personnel are not always viewed by engineers as necessarily 
applicable to engineering. Professional objectives may take precedence over com-
pany objectives. The introduction of information technology into these processes, 
and the need for these process owners to support an enterprise system, can also be 
problematic. Engineers may prefer to build their own systems, in isolation from the 
processes and data relied on by the rest of the enterprise. Not only does this cause 
difficulty in data integrity, but also these separate systems are forever on a different 
and often highly modified or customized development and support path.

A lean D&E process links D&E to other process areas effectively. This linkage 
ensures that poor communication, lack of information transfer, and uncoordinated 
schedules are minimized or avoided altogether. Lack of cross-functional inputs for 
maintenance and operations processes and for equipment purchase planning and 
installation can also be avoided, with great benefit.

When D&E processes are monitored by top management from a lean per-
spective to anticipate and avoid delays in production, the primary benefits are the 
detection of product specifications that cannot be met by production processes, 
the elimination of product features that are not required by customers, and the 
avoidance of the corresponding time delays to incorporate those specifications or 
features. The D&E processes for the project are assigned to the Lean Performance 
Engineering Team.

Lean Accounting
Accounting in the emerging lean enterprise has two objectives: to develop account-
ing processes and practices that are lean, and to support lean management in and 
throughout the enterprise.

The process of applying lean principles, tools and practices to accounting pro-
cesses is begun by utilizing the lean tools of 3 MUs, 5 Ss, 4 Ms and 5 Ws-1H to 
remove waste from current processes. The Lean Performance analysis that is utilized 
in the Lean Performance project methodology begins with these tools and expands 
the effort to include an SDCA/PDCA tool that further reduces waste while com-
pleting process standards for each process. Once the transition to lean processes is 
accomplished, and lean process standards are in place throughout the enterprise, 
use of material information flow analysis (MIFA) practices such as process stream 
mapping can be utilized to link lean improvements across processes that operate in 
multiple process streams.

While learning how to forecast the financial impact of lean on the financial 
statements, accounting and financial management must develop a game plan to 
implement lean accounting overall while rigorously adhere to generally accepted 
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accounting principles, GAAP, and external reporting requirements and regula-
tions, including Sarbanes–Oxley (SOX). Lean accounting practices strengthen 
internal accounting controls while replacing “control by transactions” with opera-
tional controls and visual management reporting. Many transforming enterprises 
utilize a “transactions matrix” to match transactions currently being performed 
to the processes that report, consume, or measure these transactions. Knowing 
which transactions are being eliminated, or can be eliminated, assists the enter-
prise to get lean while maintaining appropriate financial controls. A benefit to all 
is that as the enterprise expands into the use of lean processes and practices, the 
transactional controls imposed in the mass enterprise are removed in sync with the 
transformation.

A few last notes on transaction controls: don’t surprise your auditors with your 
new lean processes and visual controls and reports. Auditors generally don’t like 
surprises. Be sure to meet the SOX regulations by including SOX requirements 
in the process workflow standards that are developed in the Lean Performance 
project. Process workflow standards are accepted tools that can be utilized to high-
light SOX risks and the changes that can be implemented through various process 
improvement activities (kaizen/process stream mapping) to lower risk.

While reducing waste in their own processes, accounting can begin to support 
lean management throughout the enterprise by learning how to partner with the 
manufacturing and service processes that actually provide value to the customer. 
Lean accounting is actively concerned with understanding the value-creating pro-
cesses and proactively working to enable lean processes in customer relationship man-
agement, new product introduction, and the other critical processes in the enterprise. 
Accounting transforms to a service center in the lean enterprise, not an impediment 
as formerly viewed by much of the value-creating processes in the mass enterprise.

The great first fact of lean accounting is that inventory has no (or negative) 
value. A well-run lean flow takes no annual inventory. The WIP is flushed into 
product as buffers are consumed. Accounting and finance have adjusted the fiscal 
year to balance to zero at the critical low trough of customer demand. The need for 
perpetual inventory records is replaced with simple visual controls for what little 
inventory remains.

Lean accounting utilizes “plain English” to explain and report financial results, 
including statements and a “one-day close” to flow financial information back to 
decision makers rapidly. Financial reports are straightforward, not cluttered with 
abstract formulas and calculations such as “absorption” and “COGS.” Financial 
and performance results are presented visually on whiteboards or by other visual 
means by reporting process area, work cell, operating entity, or division (or another 
meaningful structure in the enterprise). Participants from other process areas are 
now able to provide ideas and solutions rather than sit in formerly boring meetings 
in baffled silence. There is an emphasis on process performance measurements: pro-
cess-oriented thinking is now the norm and the process owners and operators are 
supplying process-based improvements to accounting for assistance in conversion 
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to EBITDA and other “results” measures. “Scorecard” presentations are utilized to 
recap financial results. Some financial reporting is developed and presented utiliz-
ing the “Box Score,” a single-sheet summary similar to Scorecard but also contain-
ing operational and capacity performance in addition to financial information. The 
Box Score can also be utilized to provide information for decisions concerning 
sourcing, make/buy, and quotes.

One lean accounting practice that is actively being applied in lean environments 
that are process stream–oriented is process stream accounting as a replacement for 
standard costing. If the process stream organization fits your lean enterprise, pro-
cess stream income statements are a common lean accounting practice.

Another practice being utilized to support lean costing is process standard cost, 
a cost method that isolates individual products and their process standards to track 
actual cost. One fact is clear: a lean enterprise eliminates standard costs (or other 
full absorption cost methods) for decision making like quoting, pricing, make/buy, 
capital expenditure, etc. The recognition that product standard cost is insufficient 
and leads to poor decisions is a profound moment in the transition from mass 
thinking to lean thinking. Accepting that mass thinking leads the enterprise to 
turn down profitable work, causes the enterprise to attract unprofitable or less prof-
itable work, and leads the enterprise to outsource parts that can be made profitably 
by utilizing lean methods in-house is a serious indicator that lean accounting has 
taken hold.

Another prominent lean accounting practice is the use of Target Costing as a 
concurrent process element of new product introduction. Target Costing is utilized 
to determine the market possibility of a product being developed. Knowing the 
MUDA-free process cost of a product enables the analysis of customer and market 
potential to be conducted with a clear insight into profit potential. Participants in 
target costing include sales and marketing, product design, operations, inventory 
and logistics, and other process areas in the process stream in your enterprise.

Sales and Operations Planning (S&OP) is an integral element of Lean Com-
merce, and accounting has an important part to play. Each month as the S&OP  
process is completed, sales and marketing provide a product, product family, or 
process family forecast for the following 12 months. Product engineering projec-
tions for new product introductions are combined with current product projec-
tions. This projected Customer TAKT (rate of demand) is compared to the forecast 
provided by operations of their capacity or Operations TAKT (rate of supply). Cus-
tomer demand is agreed upon, and operations capacity adjustments are planned 
accordingly. Involvement by top executives as well as process stream or process area 
management validates enterprise commitment to the enterprise plan. In the near 
term, immediate adjustments are driven through the follow-on processes of MPS 
and MRP to adjust buffers and kanbans. The capital budgeting process depends 
on the S&OP figures for equipment and facilities utilization projections. Resource 
planning for employment and hiring is conducted from the central plan as well. 
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Financially, the budgeting process is updated monthly, and the annual budgeting 
process is eliminated in favor of this “continuously updating” budget.

Among the most critical issues cited by proponents of lean is the need for active 
management involvement. The Lean Performance methodology presented in this 
book initiates from management policy deployment. Without this, there is no proj-
ect and no lean transformation. Implement your new (or old but not working lean) 
ERP system utilizing another methodology than Lean Performance if manage-
ment is not able to perform policy deployment. The regular management policy 
deployment activities are utilized by accounting to drive process improvement to 
the enterprise.

The most important element of management involvement in the continuing 
lean transformation and lean enterprise is to be loyal to the people in the enterprise. 
The Lean Performance cultural principle is “Loyalty to people enables continuous 
improvement.” Be loyal, or be a mass producer. There are two elements of cul-
tural loyalty that can be facilitated by the accounting function in a lean enterprise. 
Tracking the number and profit impact of each process improvement is the first. 
Often, process owners and operators express an improvement in terms of a process 
measurement such as units, feet, or cycles. Accounting can assist in each case by 
developing a meaningful “translation” from process measurements to financial mea-
surements. The second critical involvement is in the development of profit- or gain-
sharing programs. Sharing the gain is the surest way to keep the gains coming.

Lean accounting is concerned with the accurate measurement and reporting of 
the costs and opportunities evident in a lean transformation. Understanding the 
changes, risks, and opportunities to the enterprise inherent in those changes is the 
province of the lean accountant. Measuring operational improvements and their 
profit impact is an important contribution that can be accomplished in the new 
lean accounting processes and practices.

A fundamental paradigm shift is necessary for the formerly mass managers to 
shift from short-term cost prevention to long-term asset utilization and business 
growth. Key to the analysis of costs and opportunities of lean transformation is 
the utilization of freed-up capacity. There are process owners and operators who 
formerly worked in mass processes who are available for more value-creating work. 
As lean transformation eliminates MUDA, and less of the available capacity of the 
enterprise is utilized to produce the same or more value-added output, the cost of 
not acting to proactively leverage these newly available resources to contribute to 
cash flow and profit is a hidden risk of transformation. As we enjoy better informa-
tion about the real costs of process and product, in the now lean enterprise we have 
more capacity, both in facility and people, to put to productive use.

Capital planning in the lean enterprise is not a return on investment analysis, 
but rather is driven by the 3P process. Considering the available people, capacity, 
and other enterprise resources, a 3P process develops multiple possible strategies 
to utilize the resources and grow the profit stream. Perhaps a new flow facility can 
be designed within the existing walls that allows for a better QCD on a product 
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or products. Strategies can encompass manual, low-tech approaches or fully auto-
mated high-tech approaches for new products and services. The accounting func-
tion is critical to this activity.

Lean accounting is one of the rapidly solidifying process areas of the lean enter-
prise. Far from being an impediment to lean transformation, proactive lean think-
ers in accounting are becoming a recognized asset to lean transformation and the 
continuing transformation to the Virtual Lean Enterprise.
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Chapter 3

Lean Performance 
methodology

What Is the Virtual Lean enterprise?
The Virtual Lean Enterprise is an enterprise where a holistic application of kaizen, 
lean, Six Sigma, and various IT enablers have been implemented in all lean pro-
cesses, including cross-functional and cross-enterprise processes. This enables the 
enterprise to link with other Lean Commerce practitioners to utilize lean practices 
to collaborate in processes including new product development, material planning 
and order fulfillment, supplier management, and sales force automation. A Virtual 
Lean Enterprise is enabled by a myriad of technologies, including:

ERP (Enterprise Requirements Planning)
CRM (Customer Relationship Management)
SCM (Supply-Chain Management)
SRM (Supplier Relationship Management)
PLM (Product Life Cycle Management)
CAD/CAM Interchange
Quality Documentation Interchange

A Virtual Lean Enterprise recognizes that 70 percent or more of an organiza-
tion’s product cost, design, lead-time, supply-chain planning, and manufacturing 
is outside of its own facilities. A Virtual Lean Enterprise has discarded the old 
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paradigm of commerce in the mass industrial era (“Give the customer any color 
that he wants, as long as it’s black”) and has incorporated the Virtual Lean Enter-
prise paradigm (“Give the customer any color, size, shape, etc., she wants, where she 
wants it, when she wants it. And do it without holding inventory of any type”).

Finally, a Virtual Lean Enterprise is the virtual space in which data about sup-
ply and demand push and pull is exchanged and acted on by virtual partners who 
understand and are committed to Virtual Lean Enterprise principles:

All data about demand and supply is shared between partners engaged in 
Lean Commerce in the Virtual Lean Enterprise space.
All partners act on demand and supply data to support partners’ require-
ments as each partner sees fit and is lean enough to execute while fulfilling 
100 percent of every partner requirement of demand and supply—right part, 
right quantity, right date.
There are no perfect forecasts in the Virtual Lean Enterprise—there are buf-
fer inventories and there is expediting.
Partners are certified to join the virtual enterprise space when a current part-
ner who is affected by supply certifies that the new partner can meet their 
demand. All other partners are free to place requirements with the new part-
ner, or not, as they each see fit.
Supply-chain agreements are executed among the partners to ensure that data 
within the virtual space is not shared with entities outside the virtual space 
and agreements.

Where can lean thinking be used? It is the premise of this book that it can be 
used on any job, in any process, in any manufacturer or service sector firm, and in 
any economy, regardless of the size of a firm, level of technology, operator skill, or 
professional staff employed.

In Lean Production, the system is the complete set of processes required to 
produce a product. When lean principles, tools, and practices are applied to all 
processes in a company, you have a lean company. In 1996, two of the authors of 
the original MIT study published a new study in which they describe the phenom-
enon of applying Lean Production principles to all processes in a company, and to 
all processes in the chain of companies involved in producing a product in the lean 
enterprise (Womack, James P., and Jones, Daniel T., Lean Thinking: Banish Waste 
and Create Wealth in Your Corporation, Free Press, New York, 2003).

The concept of a lean enterprise extends the process definition to include all 
processes required to produce the product in all the companies that play a role in 
producing materials, components, supplies, etc., for that product. We are reminded 
that The Machine That Changed the World is “Toyota’s interconnected ideas about 
Product Development, Production, Supply Chain Management, and Customer 
Relations systems” (emphasis in original, Womack and Jones, Lean Thinking, 239).
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When lean companies are linked in a business activity producing product 
together, they have a lean enterprise. When lean companies are linked in business 
activity producing product together, and are enabled by the Internet and other 
information technologies, they have a Virtual Lean Enterprise. I will discuss the 
processes for the emerging phenomenon of lean enterprises linked in business rela-
tionships of this design in Chapter 4 titled “Lean Cross-Enterprise Processes.” The 
project methodology that is Lean Performance is designed to assist this Virtual 
Lean Enterprise to emerge, enabled by the proliferation of information technologies 
that are stabilizing in the e-commerce marketplace now.

The computer is a processor of data, and it supports other system processes (in 
the lean enterprise sense, not just the information sense) by providing information 
to them. These “system processes” include the management decision and infor-
mation/support processes, the cross-functional and cross-enterprise processes, and 
the physical processes. Notice the minimized role assigned to the computer. The 
computer is not the process, and the processes are not in the computer. At best, the 
computer is a central processing unit of data that supports and enables lean pro-
cesses across the virtual enterprise. If you are operating under the illusion that the 
process is in the computer, look around your office or work space. If the process is in 
the computer, why is all that paper out here with us? First and foremost in achiev-
ing the Virtual Lean Enterprise must be the recognition that the technology is only 
the enabler of lean processes. It follows that the IT engineer is also an enabler or 
facilitator of lean information–based processes.

The lean enterprise has a number of recognizable characteristics. It is a linkage 
of companies that are process managed or product team managed, not department 
or hierarchically managed. The companies in the lean enterprise utilize teams and 
empowerment. All three types of processes are identified and continuously improved 
in the companies composing the lean enterprise. All processes, including cross-func-
tional and cross-enterprise processes, are subject to lean principles, tools, and prac-
tices. Continuous improvement activities identify and eliminate waste in all processes 
throughout the lean enterprise chain, cooperatively, continuously, and relentlessly.

Lean and erP: Why can’t We all Just Get along?
Lean and ERP are consistently rated in manufacturing improvement surveys as 
the two most important strategies being utilized by manufacturers attempting to 
compete for sales and profits in the global markets. Although this fact would seem 
to be an endorsement of both strategies, when utilized together lean and ERP are 
often in conflict.

Many lean thinkers believe that the “push” ERP/MRP system processes doesn’t 
support the “pull” of lean physical process flow. ERP advocates often agree but 
counter that there is no alternative to a “push” of data from the customer fac-
ing processes to plan buffer inventories and supplier requirements. Early in my 
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production and inventory management career, I became enamored of the idea 
that one could obtain a 100 percent buildable, accurate, and adequate production 
schedule from MRP. A colleague once (correctly) accused me of spending 15 years 
trying (and failing) to develop a computer-based “100 percent buildable schedule.” 
It seems that when the mechanics of producing the production schedule meet the 
realities of customer order changes; vendor, machine, quality and worker vagaries; 
and failures of the real production workplace, using a computer to schedule what to 
build (100 percent buildable), and then attempting to actually build that schedule, 
is an exercise in futility.

Software developments intended to produce this result have included various 
“workbench,” “line loading,” and “APS” system additions. Most have failed to do 
the job, with inserts, substitutions, and system schedule/data changes and inac-
curacies dominating.

From an inventory control perspective, many environments implementing lean 
currently use shop orders to authorize material consumption and as a data collec-
tion control device, and wonder if they should continue. Other processes generated 
or supported by MRP/ERP such as order promise and delivery and dispatching also 
seem to be in conflict with lean.

We have been collectively attempting to surpass the Lean Production architec-
ture of the Japanese lean producers, including Denso, first described in the West by 
Richard Schonberger in World Class Manufacturing (Free Press, New York, 1986). 
Schonberger described using MRP data to plan, with pull mechanisms in the phys-
ical processes to execute. In the 1980s and 1990s and even today, Japanese “lean 
producers” utilized those lean practices, with great success. My initial exposure to 
“Japanese” lean MRP was in a transplant and joint venture with Japanese produc-
ers utilizing the MRP/plan–work order–kanban architecture. It is simpler than the 
work order dispatch architecture of contemporary ERP-based MRP. It utilizes a 
blanket shop order/backflush construct to rationalize reporting. Of course, back in 
the late 1980s it drove the accountants crazy.

The latest counterproposal from the lean camp to utilizing ERP/MRP, even in 
the “lean ERP” approach, is lean consumption, which is based in the idea that we 
can and should develop customers who order what we are ready to produce and 
deliver, in the quantity and at the time we are able to “pull” through to delivery. 
This is a noble idea, and one that should be implemented as far as possible with 
one’s customers, but it seems unrealistic to expect all of our customers to order what 
we are poised to produce. Even if the customer always placed an order within prod-
uct lead-time, there would still be a need to utilize business or Sales and Opera-
tions Planning and MPS in order to have facilities and employees ready to process 
materials for shipment.

In many environments today, reworking the schedule is a continuous activity. 
In an increasingly competitive world, where our customers want what they want 
when they want it, we strive to give it to them—even if what they want today isn’t 
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what they told us they wanted yesterday. The Lean versus ERP question can be 
posed in two ways:

 1. Does our lean enterprise really need ERP? If you are familiar with the title of 
this book, you already know that this is a trick question. It is clear that this 
book promotes the fact that Lean ERP enables the Virtual Lean Enterprise. 
Let’s ask the question from the other point of view:

 2. Are ERP (and MRPII) the enemy of Lean Production?

A little background is in order. It is the position of this book that most of the con-
troversy between lean and ERP is the lack of common understanding of what each 
has to offer the other, and where one or the other should be preeminent.

ERP is a broad-based, integrated application system that collects data and dis-
seminates information throughout the organization for the purpose of aiding deci-
sion making. ERP systems generally incorporate some form of MRP, but many 
today also include lean alternatives to shop order scheduling and production/inven-
tory control, such as support for flow manufacturing, drum-buffer-rope, and pull 
or kanban tools.

MRP is the planning function within ERP. MRP employs a repetitive four-step 
process to “push” demand:

 1. Determines gross requirement from the MPS and BOMs
 2. Nets gross requirements against available stock/orders
 3. Determines lot sizes from order policy rules
 4. Back-schedules to determine when to start manufacturing

This activity repeats at each level of each BOM until all requirements are 
planned.

An MRP plan is a “push” because it is based on a forecast, at least in part. To 
lean thinkers, “push” scheduling is a source of overproduction. Lean thinkers link 
“fixed” lot sizing to excess handling, transportation, and inventory. Lean thinkers 
decry the transactional support required for MRP as nonvalue-adding activity.

Traditional manufacturing resource planning (MRP II, the planning engine 
in most ERP systems today) does base production levels in part on sales forecasts. 
In contrast, lean manufacturing ties production levels to actual customer demand. 
Lean emphasizes getting the manufacturing process right and then continually 
improving it; with ERP the emphasis is on planning. Lean has the goal of eliminat-
ing all wasted time, movement, and materials; ERP seeks to track every activity and 
piece of material on the plant floor. Lean is action-oriented; ERP is data-depen-
dent. Lean focuses workers on doing only things that add value to the product; 
ERP has everybody recording data and bar-coding everything in order to keep 
track of inventory and labor. Even with all that keying and scanning, everybody is 
skeptical about the reliability of the data.

There are two sides to every issue. Some say lean and ERP can coexist in the 
same plant; others disagree, viewing them as oil and water. Statements such as 
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“Forecast-based systems are a waste of time and are usually wrong” and “We want 
to eliminate MRP because it doesn’t work” are often heard.

Let’s face it—ERP often is a liability, introducing or perpetuating problems 
present from the days of basic MRP, including complex bills of material, inefficient 
workflows, and unnecessary data collection. The introduction of lean to a plant 
suffering from MRP-induced ailments often offers a much-needed reprieve as flow 
replaces transactions.

What went wrong? Some manufacturers spent millions of dollars putting in 
companywide ERP systems without first leaning their manufacturing processes 
(or any processes). Or, while manufacturing was getting lean, IT heeded the siren 
song of ERP from other company power centers. Like finance, order management, 
materials, etc., ERP has vastly improved many processes.

Some companies that have fully embraced lean manufacturing have attempted 
to simply disconnect the MRP functionality of ERP altogether because it creates 
a lot of nonvalue-added transactions. The sentiment is that in a complete demand-
flow operation, if you have your process correct, there’s nothing to track: it’s mov-
ing too fast. Lean practitioners also complain that most ERP software companies 
have all but turned their backs on the lean concept. ERP software vendors gener-
ally have been slow to connect their systems with those inside the plant. Standard 
flow-manufacturing practices are just now driving “standard” software products for 
flow. Some companies use “flow” software, either packaged or homegrown, to run 
manufacturing, and the rest of the business is run with an ERP system.

Although the ERP software community may be guilty of underreacting, the 
development of effective software for a process follows the development of that pro-
cess. It could hardly be the case that the software would be here before we adopted 
lean in the factory and needed the software. Software development is also iterative. 
Trial and error is the rule. Lean is recent. Nearly half of the 500 largest industrial 
firms deploy continuous-flow production strategies, reports Industry Directions 
Inc. Lean is here.

An effective flow manufacturing module is one that considers the differences 
between push and pull transactions. Flow software supports kanbans so that trig-
gers for a kanban go from the line to suppliers automatically. This requires integra-
tion with the supplier management functions of ERP, or an SCM (supply-chain 
management) approach. It is especially important to make the necessary points of 
connection between the two. This includes inventory data, demand information 
(customer orders or forecasts), supplier information on material availability and 
procurement, cost data, and the item master.

Although some lean manufacturers have done away with MRP, even they still 
need some mechanism for long-term planning. Without an ERP/MRP process, 
they depend on forecasts that their customers fax or e-mail weekly or monthly to 
project capacity. The overriding fact is that they only produce something if there’s 
a demand for it. Shorter lead-times for their products are what really keep them in 
business, as well as lean or flexible suppliers.
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There are a number of other issues driving the need to fully integrate and man-
age the entire stream of processes that generate and consume demand and supply 
data.

The “informal system” still runs operations in many production environments. 
Spreadsheets and other “ad hoc” software development have replaced or supple-
mented central ERP systems. In some environments, ERP hasn’t been implemented 
at all. In others, Sales and Operations Planning (S&OP) is not performed well (or 
at all) and the resultant MPS/MRP runs “push” raw customer demand into the fac-
tory schedule. No wonder lean proponents in these poorly planned facilities think 
MRP doesn’t work. That style of MRP didn’t work in mass production environ-
ments, before lean arrived as a management system. Don’t blame MRP—blame 
management for not performing S&OP.

A “push” of data from the customer facing processes is integral to satisfactory 
order delivery unless the customer always places the order within our cumulative 
lead-time requirements. This doesn’t seem likely.

The lean camp does not always agree. Many lean thinkers are investigating 
various issues associated with the effective use of manufacturing systems in facili-
ties attempting Lean Production implementation. Some have made or are contem-
plating making changes to their MRP/ERP systems. Others have replaced or are 
supplementing the use of central systems with spreadsheets or “ad hoc” software 
development.

The performance of “production smoothing” (heijunka) routines on decentral-
ized PCs is becoming increasingly prevalent, as this lean practice is more widely 
adopted and essential in Lean Production environments. Lean also means “cen-
tral common data”—data from a consistent, accurate source that is available to 
all in the enterprise who need it—and the “central common data” source is the 
ERP machine. Developing “islands” of data violates one of the earliest practices 
endorsed by the practitioners of lean. It is separate data—as Ishakawa said, “Doubt 
it.” In production smoothing, TAKT time calculations are being performed by a 
variety of methods—and the issue remains as to whether any of these methods 
is sound. Some lean proponents say that all they need to arrive at solid TAKT 
numbers is good forecast/demand/customer order/shipment/inventory data. And, 
that’s MRP. ERP proponents are beginning to investigate whether well-managed 
SOP/MPS processes can develop an “automated” TAKT for use in production 
smoothing. I will discuss this in “Lean Commerce,” below.

The “spreadsheet builders” and “PC architects” often go down in flames when 
attempting to keep ever more voluminous and multisourced data streams in work-
able condition. Today, many “leanies” are marching down the road of “separate 
data,” building what may one day be a big computer with new production smooth-
ing software, but at what expense?

In many lean environments, shop orders are being ignored or abandoned as 
a production control practice. The need to authorize production “upstream” is 
accomplished by visual signals, or kanban practices and tools.
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The tracking of material consumption is becoming more difficult, as ERP system 
“push” inventory issue/receipt practices are replaced by “visual pull” practices, and 
material consumption transactions are not recorded. Forward flushing replaces back 
flushing—and the inventory records and BOMs are still inaccurate.

ERP order promise and delivery based on schedule management is “discon-
nected” from the pull-based flow and increasingly not useful. FAX-based supplier 
management is at an all-time high, while ERP-based supplier broadcast capability 
is underutilized. This commonly included ERP system feature, useful to advise 
vendors of current and proposed schedules, often includes a “pull” signal feature for 
current requirements. It is based on MRP data.

Even as Radio Frequency Identification RFID, is implemented to provide the 
ability for the inventory in WIP or in transit to tell us where parts are, central data 
collection and dissemination is on the decline. Next, the parts will tell us when 
they will arrive. Without ERP/MRP, what will we post that data to?

Visual signals are utilized in production physical processes to support “pull,” but it 
is tough to pull visually across any distance—like to China, or even Milwaukee.

Experience in lean flow production demonstrates that customer demand fluc-
tuations cannot be allowed to enter the manufacturing flow, especially to spread 
to the supply chain. Instead, success is obtained when manufacturing determines 
a time fence within which production is “smoothed” or “leveled.” The time fence 
initially should be synchronized with short horizon customer demand, illustrated 
in the Lean Commerce Model, below. Additional time fences should be utilized at 
other time intervals.

Many from each camp are asking about the impact of managing component 
lead-time and whether MRP or “something else” can assist. Many in the lean camp 
are wondering how to manage buffer inventory calculations and how to connect 
those calculations to “current TAKT.” Buffer stocks are also difficult to size and 
resize when customer lead-time is less than total product lead-time, especially where 
demand is seasonal or fluctuating. Identifying and addressing these and other sys-
tem issues is critical to lean implementation success. The place to start is with Lean 
ERP, and the software that needs to be developed for lean flow can and will emerge 
as experienced software developers are more and more thoroughly brought into the 
lean world.

ERP is the data collector, processor, and disseminator enabling supply-chain 
logistics, collaborations, and key processes. The best way to determine if your lean 
enterprise will need an ERP system is to examine the processes that are performed 
in your enterprise to see if they include any of these key processes that need ERP:

Buy/pay process. This provides the ability to create purchase orders, receive 
material, record lot numbers, hold product, and pay suppliers while charging 
specific cost centers.
Order/ship process. This enables pull support for shipment trigger, shipping, 
inventory updates, and accounts receivable.

n

n

AU0532.indb   40 11/19/07   12:13:45 PM



Lean Performance Methodology  n  �1

Financial/reporting process. This enables balance sheet and income statement 
reconciliation and product-focused cost roll up.
Forecast, sales, and operations planning, master scheduling, material require-
ments planning, capacity planning, and vendor plans and pulls. All support 
and enable the “forward” view of capacity and material plans.

If you need to support these processes, at a minimum, you can benefit from an 
ERP system. Do not, however, implement that ERP/MRP system from a “mass 
production” perspective.

A Lean Performance ERP implementation has fewer transactions and fewer 
exceptions. There is no transaction support for exceptions, just like a lean factory 
has no returned goods storage rooms for product returns. We do not issue an MRP 
schedule, but we do use the MRP plan to advise our work centers and vendors what 
will “probably” be pulled in the next planning and production periods. This allows 
for capacity planning as well as evaluation of buffer and seasonal requirements. As 
we reduce batch sizes, balance operations, implement pull systems, and supplier 
kanbans we can eliminate all the MRP-based shop floor control. We also eliminate 
kitting, WIP reporting, shop order creation, order firming, reconciliation, spot 
purchase orders, and MRP regeneration while converting to bin and pull system 
kanban. No transactions are needed. In a lean operation, the only transactions of 
value to the shop floor are raw material issue (backflush) to allow for cost center and 
product roll up and finished good creation to allow inventory updates to support 
order processing and shipping.

In terms of the underlying ERP software, we always scrutinize proposed 
upgrades and decide applicability based on fit to Process Standards (we need them 
for all processes, including management decision and information/support) and use 
only those features needed to support lean processes. Last but not least, it’s not OK 
to fix (or improve) my process by breaking your process. No additional work (waste) 
for anyone without QCD measurements first.

MRP is the best approach for detailed production lead-time/component lead-
time and buffer stock management. Because a 100 percent buildable schedule cannot 
be obtained from a computer, pull is a better production control system. ERP is the 
best approach for supply-chain and logistics data and information collaboration.

Enterprise decision makers have to consider the cost and benefit of the three 
paths of Lean ERP development and deployment available today. One can choose 
an existing ERP vendor that supports a lean philosophy and provides lean support, 
or an emerging lean vendor, or a homemade solution. One opinion is that before we 
“reinvent” (at great expense) 50 plus years of MRP/ERP-based systems in order to 
develop new “lean software” systems, we should examine approaches that link sys-
tems that already work in the push planning processes to the lean pull and flow that 
works better in production processes.
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the failure of erP Implementations
In one of the more expensive examples of a failed ERP implementation, Dell Com-
puter stopped an ERP project after spending more than two years and $200 million 
attempting to implement. Dell executives were said to be unhappy with the “off-
the-shelf” vendor-supplied software, and intended to start over, utilizing a “best of 
breed” hybrid approach. The failed implementation was discussed in Harvard Busi-
ness School’s summer executive education program for three years, from 1998 to 
2000. This particular program attracted senior IT and general managers from more 
than 80 companies worldwide (“Surviving Enterprise Systems: Adaptive Strategies 
for Managing Your Largest IT Investments,” Austin 2001).

Why is Lean ERP so important? An otherwise lean company cannot thrive with-
out a lean ERP system. Let’s take a look at one of the seeming lean juggernauts in 
physical and supply-chain processes: the aforementioned Dell Computer.

Did the ERP implementation failure at Dell contribute to the subsequent well-
documented service problems experienced by Dell customers? Reading an inter-
view of incoming Dell chief executive Kevin B. Rollins published by the New York 
Times on August 15, 2004, one would not get that impression. When the interview 
took place, Dell had just lost its position as No. 1 in providing corporate customer 
service, as ranked by Technology Business Research. The NYT quoted Mr. Rollins 
as referring to the change in rank as due to a “transitory slip in customer service,” a 
comment that seems to imply that Dell would quickly regain the ranking. In fact, 
Mr. Rollins stated that “if you look at their (Technology Business Research) latest, 
we’re back up to No. 1 again.” Rollins went on to state that the accusation that the 
offshoring of service support to India was the problem was incorrect, commenting 
“India wasn’t the problem. India was only indicative of kind of a slip we had across 
the board, and we had to go back and reshore and regroup and improve.”

What results have been noticed since? Although the Technology Business 
Research survey results were from Dell corporate customers, presumably Dell’s 
most valued customers, a more recent look at the general customer service issues at 
Dell reveal ongoing, and some might say accelerating, service problems. An article 
published in the New York Times on February 23, 2006, titled “How to Survive a 
Dell Tech Support Call” reads like a Jon Stewart comedy routine as it skewers Dell 
for continuing and worsening service problems. Contributing reader John Stumpf 
concluded his “rant” with the following: “All of the events related here are based on 
my experience with two incidents. The process was so frustrating that I probably 
will not buy another Dell.” This doesn’t indicate much positive progress. It gets 
worse. In a follow-up column on March 2, 2006, the New York Times reported, 
“Saying that his [Mr. Stumpf] essay hit a nerve with readers would be the under-
statement of the century. Here’s a sampling:

AU0532.indb   42 11/19/07   12:13:45 PM



Lean Performance Methodology  n  ��

This is exactly the experience I had. Very frustrating...
The Dell Support story is right on. Which is why I will NEVER buy another 
Dell computer.
This column would have been humorous if I hadn’t gone through this experi-
ence twice...
Sometimes they wait while you do the reinstallation—45 minutes or so. And 
if that doesn’t work? They apply the GIVE UP Solution!
I actually live in fear of calling Dell’s technical support, and hold back some-
times from doing things with my computer at home, because of it.”

The article continues, quoting a response by a Dell VP contained in an e-mail 
to the NYT: “We shipped more than 10 million computer systems last quarter 
and have seen a 30-percent decline over the past year in the rate of service con-
tacts per system sold.” However, saying that because fewer people are complaining 
means customer service is better may not be an accurate insight into customer 
behavior. Once customers have given up on service, they may have just stopped 
calling. They also may have just stopped buying product. Recent sales figures for 
Dell may be a better reference point of the continuing impact of poor service. 
Hewlett-Packard surpassed Dell in the third quarter of 2006 as the leading PC 
seller in the world, according to iSuppli Corporation. In fact, in an expanding PC 
market, Dell reported a decline of 1.9 percent in units shipped during the third 
quarter of 2006 compared to the third quarter of 2005, while Hewlett-Packard 
reported an increase of 16.7 percent in units shipped over the same period (iSuppli 
Corp., November 2006, “iSuppli Table: Preliminary Ranking of the World’s Top-
Five PC Makers in the Third Quarter of 2006”). Dell has since announced that the 
former CEO of American Airlines will assume the position of CFO at Dell. Carty, 
according to CEO Kevin Rollins, is an ideal choice to lead “Dell 2.0,” a turnaround 
plan announced a few months ago to boost sales and improve customer service in 
the face of stiff competition from Hewlett-Packard and others (Associated Press, 
December 20, 2006).

Implicit in this announcement is that the service problems at Dell are not solved, 
and that perhaps CEO Rollins has linked the service problems to the lagging sales 
performance. To be sure, not all of the service problems recounted here can be 
traced back to a failed implementation of ERP. A problem such as not being able 
to boot up the operating system of your new Dell PC may originate in an internal 
machine error. But what if that internal machine error was caused by an outdated 
specification being utilized by manufacturing, while engineering already imple-
mented an engineering change that makes the former versions incompatible and 
manufacturing didn’t get the notice because it ran off of its own “disconnected” 
PC data and software to load the machines in production? Certainly, problems in 
order confirmation, shipping addresses, lost shipments, missing components, incor-
rect billing, incorrect pricing or terms, incorrect lease information, incorrect credit 
processing, and other customer service problems can be traced back to poor or no 
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ERP systems support. Although Dell is a seeming paragon of Lean Production, 
operating with central data in accurate customer support processes does not appear 
to be in place. Could a Lean ERP system have helped? (As this book goes to press, 
CEO Kevin Rollins has been replaced by founder Michael Dell, who is returning to 
his former CEO role. Dell has restated earnings for several years, and the Securities 
and Exchange Commission is determining the scope of a proposed investigation 
concerning accounting processes.)

Lean and Six Sigma
Lean Six Sigma and lean manufacturing are toolkits to reduce waste in business 
processes; each is a proven concept that has saved practitioners millions of dollars. 
Lean manufacturing is a proven approach to reduce waste and streamline opera-
tions. Lean manufacturing embraces a philosophy of continually increasing the 
proportion of value-added activity of business through ongoing waste elimina-
tion. A lean manufacturing approach provides companies with tools to survive in a 
global market that demands higher quality, faster delivery, and lower prices. Lean 
manufacturing dramatically reduces the waste chain, reduces inventory and floor 
space requirements, and it also creates more robust production systems and devel-
ops appropriate material delivery systems while improving layouts for increased 
flexibility.

Six Sigma is a business quality philosophy of doing business with a focus on 
eliminating defects through fundamental process knowledge. Six Sigma meth-
ods integrate principles of business, statistics, and engineering to achieve tangible 
results. Six Sigma tools are used to improve a company’s processes and products. 
These tools are applicable across every process, including processes in operations, 
sales, marketing, design, and all administrative and service processes.

When skillfully applied, Six Sigma reduces costs through a self-funded approach 
to improvement and it reduces the waste chain. Six Sigma can also provide a better 
understanding of customer requirements and can improve delivery and quality. Six 
Sigma can also provide critical process inputs needed to respond to changing cus-
tomer requirements and assist in the development of products and processes while 
driving process improvements rapidly. Six Sigma practices and tools include:

DMAIC—Design/measure, analyze, improve, control
Yellow, green, black, and master belts
Variation reduction
Project focus (one to three months)
Statistical process control (Cp, Cpk)
Measurement system assessment (Gage R&R)
Root cause analysis and hypothesis tests
Design of experiments, Taguchi methods
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Regression analysis
Analysis of variance (ANOVA)
FMEA (failure modes and effects analysis)
Evolutionary operation (EVOP)
Response surface methodology (RSM)
Process stability

A successful Six Sigma project requires management direction and effective 
project selection. Highly trained black belts shouldn’t spend months on projects 
that won’t have a bottom-line impact. Unfortunately, the solutions to many com-
plex and long-standing problems can’t be resolved using intuitive methods in a 
week or less. One critical difference between lean and Six Sigma is that most lean 
programs develop Process Standards; kaizen and value stream mapping activities 
depend on teamwork to develop process improvements, while at times an elite cul-
ture can develop around “black belts,” with isolated number-oriented projects that 
often disappear into the engineering office rather than sustain visibility and involve-
ment with process operators. Companies using both methodologies generally begin 
by applying basic lean-manufacturing techniques: 5 Ss, standardized work, and 
the elimination of waste. Six Sigma is appropriately seen as a tool to assist in more 
complex diagnosis of process problems and irregularities. Once lean tools and prac-
tices eliminate much of the noise from a process, Six Sigma offers analytical and 
statistical tools that uncover potential causes and viable solutions to chronic process 
problems. Bringing the two concepts together delivers faster results by establishing 
baseline performance levels and focusing the use of statistical tools where they will 
have the most impact. In this approach, lean is the baseline enabler for Six Sigma 
success. Lean Performance projects deliver Process Standards for further Six Sigma 
analysis and improvement. The process workflow standards that teams complete 
in the Lean Performance approach are Taylor-style input–task–output, which flow 
readily to the Six Sigma–style DMAIC templates.

Why Should our enterprise Be Lean?
Why get lean? There are four important reasons:

 1. To survive among lean competitors
 2. To gain a strategic advantage
 3. To meet customer expectations
 4. To respond quickly to opportunities and threats

In the first years of the new millennium, quite a bit has happened in the rollout 
of the lean global supply chain—well, at least for Toyota. Toyota has enjoyed a 
substantial increase of both market share and profits in the worldwide automobile 
market, such as those reported in the 2003 fiscal year. In that year, Toyota reported 
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profits of about $10 billion on about $125 billion in sales. Toyota was then the 
second most profitable car company in the world, with a return on sales of nearly 
8 percent.

In 2003, Toyota established a goal to capture a 15 percent share in the global 
automobile market by 2010. If that were accomplished, it would establish Toyota 
as the global market share leader, past GM and Ford. If one had looked back to 
previous Toyota volume predictions, one could have noted that in 1995 Toyota 
established a goal to capture a 10 percent share in the global automobile market by 
2000. In 2000 Toyota’s share was 10.01 percent.

In 2004, at least one automotive market analyst had Toyota ahead of Daim-
lerChrysler in U.S. sales and in the Big 3 by 2009, with Toyota’s U.S. sales grow-
ing nearly 25 percent to 2.5 million vehicles. Automotive market analyst CSM 
Worldwide stated that in 2004 Toyota, including its Lexus and Scion brands, held 
12.2 percent of the U.S. market. CSM predicted that Toyota’s share would grow 
to 14.1 percent by 2009, enough to knock DaimlerChrysler out of the Big 3. CSM 
also predicted that GM’s U.S. share would decline to 25 percent in 2009 from 27.5 
percent in 2004 and Ford would drop half a point to 19.2 percent. CSM stated two 
reasons for its dire predictions. The first was that Toyota had more money to invest: 
Toyota Motor Corporation earned $10 billion in 2003, more than General Motors, 
Ford, and DaimlerChrysler combined. The second was that Toyota was introduc-
ing many new models, including hybrids in luxury full-size and compact versions 
(as reported in the Chicago Tribune, December 29, 2004).

What happened? In 2004, the auto industry enjoyed its fifth best sales year 
overall, selling 16.9 million units. However, the domestic Big 3’s share of the U.S. 
market slid to an all-time low of 58.7 percent. The Japanese J-3 of Toyota, Honda, 
and Nissan increased its combined share to 26.3 percent of overall calendar-year 
sales of 16.9 million. Domestic brands had accounted for 68.5 percent of the mar-
ket in 1999, and as much as 73 percent in 1994, when Toyota, Honda, and Nissan 
held 17.6 percent (as reported in the Chicago Tribune, January 5, 2005).

From 1999 through 2004, the number of total vehicles that the Big 3 produced 
in North America dropped 18 percent, or 2.4 million vehicles, to 11.07 million 
units. During that same period, vehicles made in North America by the J-3 jumped 
more than 1 million units, or a whopping 41 percent, to 3.64 million units (as 
reported in the Chicago Tribune, January 26, 2005).

It isn’t as though Toyota is fiddling while Detroit burns, either. Toyota has 
established a global build of 9.42 million vehicles for 2007, a 4 percent increase 
over the 9.04 million vehicles produced in 2006. This figure will surpass the esti-
mated 9.2 million vehicles produced by GM in 2006. Toyota is using some of its 
industry-best profits to build and purchase production capacity, including stakes in 
Fuji Heavy Industries and Isuzu. Toyota began making Camrys alongside Subarus 
at Fuji’s plant in Lafayette, Indiana, beginning in early 2007 (Associated Press, 
December 22, 2006).
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What accounts for the shift of volume going to the J-3? We know that one of 
the primary beneficial effects of lean transformation is to uncover “hidden” capac-
ity in a plant. A lean plant can produce more product with the same resources than 
a “traditional” plant, and a lean plant has a higher gross margin (net revenue less 
cost of goods sold, as a percentage of net revenue). But what about the overall effect 
of the Toyota Production System? How much better is TPS? Driving the prodigious 
investments in new production capacity for the J-3 is a significant advantage in 
productivity. One study in 2001 demonstrates the basis for the increasing capital 
investment available to Toyota by investigating labor productivity, measured in 
dollars of sales per employee, for the 2000 fiscal year. GM reported $446,000 
per employee, Ford reported $446,030, and Chrysler reported $337,850. Toyota 
reported a startling $721,700 in dollars of sales per employee (United Nations Con-
ference on Trade and Development [UNCTAD], World Investment Report, 2001, 
Geneva, Switzerland).

As late as 2006, it was still an emerging opinion that the reason that GM and 
Ford had not made the “lean” adjustments to their respective management systems 
was because they were captive to the capital markets to raise continuing operating 
funds, and the capital markets only understand mass production practices when it 
comes to remaking the enterprise. Wall Street understands plant closings, squeezed 
suppliers, and employee layoffs. Meanwhile, Toyota, Honda, and Nissan were able 
to focus on process improvement and customer satisfaction. Ford and GM are still 
plagued with “overcapacity, complex and inflexible production practices...Costly 
union strikes, negotiations and contracts...[and] Because the Big 3 dictate meth-
ods to their suppliers, damaging practices permeated the auto supplier industry” 
(Industry Week, January 24, 2006).

The same study went on to say that “many of the…auto-industry companies 
with financial problems also have individual examples of outstanding process 
improvement, impressive levels of quality, and innovative and popular products. 
But unlike Toyota,…these examples are sporadic and at the plant level.” It seems 
that the operations leaders at the Big 3 had been able to “get lean,” but their execu-
tive management and financial management counterparts had not. In 2006, most 
mass production companies were just beginning lean initiatives in management 
decision and information/support processes, let alone in company cultural prin-
ciples or practices. Executives still thought about lean as a plant-level cost-cutting 
tool. The capital markets could not see the connection between lean practices and 
superior financial performance, because lean doesn’t magically appear in the quar-
terly balance sheet the first quarter after the kaizen events begin. Companies who 
have devalued the Toyota Production System by using it sporadically to boost out-
put without recognizing and adopting the lean cultural principles have missed the 
long-term benefits that are accruing to the lean J-3 producers. Although it may be 
past prime time for the Big 3, it is never too late to correct a mistake (Message to 
Management, Allfrey).
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Early returns on Big 3 attitudes and achievements in bringing lean practices to 
the office are not all positive. In one instance, a report from GM may not inspire 
much faith in its lean product development future. A major criticism of the Big 3 is 
that it takes too long for them to “refresh” their product offerings. Time to bring a 
new car from concept to dealer lot is a critical component of customer satisfaction. 
Models do not have as long a product life cycle as in the past—even the recent past. 
Having good concepts for new models is one thing. The processes to bring those 
concepts to the dealer showroom rapidly and with a competitive cost of production 
are equally or more important. GM Chairman and CEO Rick Wagoner hired Rob-
ert Lutz to tap his instincts for what people want to buy, a design-driven philosophy 
honed over 40 years at various car companies. Before Lutz joined GM five years 
ago, product planners and brand managers dictated a car’s dimensions and propor-
tions. Lutz has turned that world upside down. “We have to ensure that new ideas 
come from design and let the other people figure out how to make it work,” he said 
(Chicago Tribune, October 1, 2006).

“Over the wall” design engineering isn’t new. It is a long-standing mass produc-
tion practice. Here are just some of the missed design opportunities cited in a recent 
study that illustrate just how off-target (target cost) the Big 3 product introduction 
teams are. Common platforms, body architectures, and components such as air-
conditioning and heating systems enable Toyota to save about $1,000 per vehicle. 
Fewer unique parts means improved quality, reducing warranty costs, and enabling 
savings in purchasing, transportation, product design, inventory costs, and plant 
equipment. One of the Big 3 introduced a new model with 81 total side-view mir-
rors, based on configuration. Another of the Big 3’s products has 41 different seat 
frames, compared with five for the most efficient carmaker. Yet another Big 3 prod-
uct has over 100 different catalytic converters in its exhaust systems. The most 
efficient company (Toyota) has five (Harbour/Felax Study, reported in the Chicago 
Tribune, October 6, 2006).

The Wall Street Journal reported on December 2, 2006, that the Big 3 had more 
than 2.2 million unsold cars in inventory between them. That figure is roughly 
equal to the total vehicles sold in the first quarter of 2006. Although Big 3 inven-
tories have historically fluctuated between 90 and 120 days, cost pressure at the 
local dealer sale level is causing Big 3 auto dealers to increasingly resist the “push” 
of cars from the factory, declining the costly honor of storing excess on their lots 
and instead asking the Big 3 to take steps to reduce stocks to no more than a 60-
day supply.

One of the Big 3 is stepping up the challenge. As 2006 ended, DaimlerChrysler 
announced reductions in vehicle production that would bring inventories in line 
with demand by early 2007. Chief Executive Officer Tom LaSorda announced that 
inventory would be near 500,000 vehicles in January 2007, down nearly 100,000 
from the summer model year changeover peak. In spite of these cuts, DaimlerChrys-
ler is the only one of the Big 3 that CSM Worldwide expects will increase sales and 
market share in 2007. CSM believes DaimlerChrysler will increase sales by over 
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50,000 units, to an overall 2.39 million. In large part, CSM attributes the growth 
in sales to the fact that the company will bring out nine new models in 2007 (Chi-
cago Tribune, December 15, 2006).

In a separate report, published the same day, the head of product development 
for DaimlerChrysler addressed one of the root causes of sluggish sales by announc-
ing that the company would cut product development time by as much as 50 per-
cent—to as little as 12 to 14 months—from concept to showroom. The primary goal 
is to adjust more quickly to changes in customer tastes.

A component of the faster-to-market product development strategy is to use 
“common” motors, chassis, and parts. As this lean development strategy is realized, 
all associated costs of developing, maintaining, and inventorying said “common” 
components declines substantially, in comparison to the formerly bloated SKU 
base required to support model proliferation. Unfortunately, the analysts still don’t 
get it. An analyst from WestLB is quoted as stating, “This probably won’t have a 
significant improvement on the bottom line.” Tell that to Toyota (Chicago Tribune, 
December 15, 2006).

The moral to the story is that you can’t solve a problem caused by mass business 
administration practices by applying more mass business administration practices 
(Messrs. Lutz and Wagoner notwithstanding). The application of lean business 
administration practices is the only way left to profitability for the Big 3.

It looks like lean is going to be the long-term winner in the global business 
game, at least from these statistics. It also seems obvious that many or even per-
haps most information/support and management decision processes could benefit 
from lean thinking. It is a safe assumption to make that “business processes are 
almost always in need of improvement or redesign.” The reason is that “processes 
evolve over their lifetimes. When initially created…they are usually quite simple 
and straightforward…as time goes by...changes become more complex…they begin 
to erode the effectiveness of the process” (Adair, Charlene B., and Murray, Bruce 
A., Breakthrough Process Redesign, AMACOM, New York, 6, 1994).

the three Levels of Lean Business Process management
In the Lean Performance methodology, three levels of lean business processes are 
considered. Each level has a specific focus, and for each level there are useful lean 
tools and practices that can be applied in pursuit of lean improvement. The three 
levels of lean business process management are:

Lean business process strategic level
Lean business process organizational level
Lean business process activity level
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Lean Performance is a synthesis of and alternative to other views and meth-
odologies of both Western and Eastern lean traditions. Lean Performance ERP 
Project Management is a methodology that accomplishes the implementation of 
Lean ERP systems in environments that are either already lean or attempting a lean 
transformation. Accomplishing lean transformation at the same time as an ERP 
implementation may seem a daunting task, and it is. Ignoring the synergies present 
in lean transformation and ERP implementation would be MUDA,* however. The 
fact is, lean transformation is complete only when the management decision and 
information/support processes are lean. Implementing new management decision 
and information/support processes is the task of ERP implementation projects. 
Successfully implementing those processes utilizing a lean methodology will com-
plete a lean transformation that has yet to cross the office/technology boundary.

Removing MUDA through the implementation of Lean ERP processes is always 
a good idea, despite protestations to the contrary by the neo-Luddites. (The Lud-
dites were a group of English textile workers in the early 1800s who were opposed 
to looms and other machines being installed in the textile industry. Luddites often 
destroyed technology that was brought into the workplace. Since then, the term 
“Luddite” has been applied to those in opposition to technological progress and 
change. Neo-Luddism is the modern equivalent in opposition to information tech-
nology.) Many in the lean camp tend toward rejection of information technology, 
with MRP highest on their “no-go” list. Their opposition is baffling when one con-
siders that MRP has been utilized in Lean Production systems in Japanese manu-
facturers in Japan and in Japanese transplant and supplier facilities in the United 
States for many years.

Cases are presented for Lean ERP and implementation of lean office processes 
elsewhere in this book, including “Lean and ERP: Can’t We All Just Get Along?” 
Lean Performance champions the use of ERP/MRP in the Virtual Lean Enterprise, 
utilizing the Lean Commerce business process model.

 In this chapter, I present the case that Lean Performance is the logical succes-
sor to reengineering and process innovation because neither of those methodologies 
includes lean principles, tools, and practices. Lean Performance is also an alterna-
tive to other lean methodologies because Lean Performance combines re-engineer-
ing, process innovation, and lean. Lean Performance is more appropriate to lean 
transformation than value stream mapping and kaizen, because neither of those 
approaches includes lean tools and practices to improve all three process levels.

Lean Business Process Strategic Level: Lean Policy Deployment

Business processes at the strategic level in the Lean Performance methodology 
include the four core business processes as viewed by Lean Performance:

* MUDA—Japanese word meaning “waste.”
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Identify Customer
Acquire Customer
Fulfill Customer
Retain Customer

Strategic business processes are focused on three business elements:

Products
Markets
Synergies

Womack and Jones, the Lean Thinkers, have identified three critical manage-
ment tasks that could be considered to be strategic-level processes:

Problem-solving task from product concept to detailed design
Information management task from order taking to detailed scheduling to 
delivery
Physical transformation task running from raw material to finished product 
(Womack and Jones, Lean Thinking, 2003)

From the Eastern kaizen tradition, the GEMBA Thinker Masaaki Imai has 
proposed three major business activities that could be considered strategic level 
processes:

Develop Product
Produce Product
Sell Product (Imai, Masaaki, Gemba Kaizen, McGraw-Hill, New York, 
1997)

One of the major differentiators between Lean Performance and other 
approaches to lean transformation is that Lean Performance draws on Western 
process improvement methodologies, including process reengineering and process 
innovation. These methodologies were developed and utilized in IT implementa-
tion. Each has been singled out for scorn by lean proponents. Reengineering is 
loathed by Lean Thinkers (Womack and Jones), and innovation is especially singled 
out for scorn by Imai. Imai slams innovation as the primary failed tactic of Ameri-
can management in the preface to Gemba Kaizen. Imai further opines that process 
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figure �.1 Lean Business Processes: Strategic Level
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innovation is too radical, too extreme. What Imai is really slamming is process 
innovation as practiced by American managers, especially innovation utilizing 
technology (like MRP).

Imai and Womack and Jones are in agreement in their scorn of MRP. Lean 
Performance posits that what is wrong with MRP is that it is usually implemented 
incorrectly, utilized inappropriately, and “pushed” too extensively into the produc-
tion workflow. A process innovation that delivers value to the enterprise is valuable, 
and ERP/MRP can deliver value to the process stream. Rather than throw ERP/
MRP away, Lean Performance takes the view that a better implementation meth-
odology can accomplish process innovation, utilizing technology, by incorporating 
the use of lean principles, tools, and practices in ERP/MRP implementation itself.

It is fair to say that reengineering methodologies had faults. In the early reengi-
neering days, it was recognized that “a process’s inputs, outputs, and goals must be 
easily understood by anyone in the organization” (Hammer, M., The Reengineering 
Revolution, Harper Business, New York, 18–19,1995). But, unfortunately, reengi-
neering was also built on the premise that “each process should focus on goals and 
measurable outputs, not on activities and methods” (Hammer, M., The Reengineer-
ing Revolution, Harper Business, New York, 18–19, 1995).

This is fundamentally shallow, or arrogant, and is perhaps one source of the 
reengineering “problem.” Simply put, how can you possibly improve workflow when 
all you concentrate on is the output, and not on the process that produces the out-
put? This is analogous to focusing on the cake and forgetting that the ingredients 
have to be mixed properly. If information technology is being deployed to support 
a reengineering effort, that is like focusing on the oven and not the cake itself. No 
wonder so many reengineering efforts spent a lot of money on newer and better 
“ovens” but failed to improve the cake. Focusing on process results (goals and mea-
surable outputs) is exactly the opposite of what lean theory espouses. In lean theory, 
improved processes equal improved results. You can’t manage the result, but you can 
manage the process, and this is best done at a task level by the process owners and 
operators in consultation with the process customer. When machine enablers are 
being introduced into a lean environment, it is the harmony of the machine expert 
and the process experts working cooperatively that produces a lean process.

The primary lean practice employed at the lean business process strategic level 
is management policy deployment. Womack and Jones endorse Hoshin Kanri, the 
Toyota policy deployment practice. Womack and Jones are also advocates of kai-
kaku, which is a process innovation tool. When employed to radically transform 
the enterprise products, markets, and synergies, kaikaku can be considered a lean 
form of reengineering, although even the phrase “lean reengineering” is anathema 
to any lean advocate.

Lean Performance does not develop strategic improvement policies. Lean Per-
formance is a tactical methodology. In a Lean Performance project, management 
policy that supports improvements in the strategic processes is deployed to the 
lean business process organizational and activity levels for increasingly specific 
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improvement projects utilizing the Lean Performance analysis. Process stream 
mapping, a Lean Performance tool, and the SDCA/PDCA tool are used to develop 
process workflow standards based on these deployments. The S task of SDCA is 
the documentation step that produces the standard (S), which is then done, or 
demonstrated (D), checked (C), and implemented or acted upon (A). Acting is cer-
tainly not adjusting, as has been proposed by some in the lean community recently. 
SDCA is not a “continuously adjusting” lean tool. If an adjustment is desired, make 
a new Plan (P), and proceed. It’s as simple as that. All of these activities result in 
lean process improvements at the lean business process activity level. The Lean 
Performance analysis utilized in Lean Performance is a GAP-based lean policy 
deployment activity that deploys top-down to the activity processes and drives 
process measurements bottom-up. Neither the Lean Thinkers nor their Eastern 
counterparts, the GEMBA Thinkers, include management policy deployment or 
performance measurement in their primary methodologies: value stream mapping 
and process standards development, respectively.

Lean Business Process Organizational 
Level: Lean Process Innovation
Business processes at the organizational level have been variously listed as the 9 to 
18 processes of the process innovation movement of the recent past, as well as the 
55 “GE” processes, and the 62 processes described by the software vendor SAP. 
Other software vendors package their implementation methodologies around a set 
of organizational processes specific to their process architecture. These processes 
include many of those illustrated in Figure 3.2.

Value stream mapping is a process innovation tool derivative of material infor-
mation flow analysis (MIFA), developed by Toyota and others in the industrial 
community. MIFA is and has been in the toolkit of Western industrial engineers 
for many years. Value stream mapping has been primarily concerned with organi-
zational value streams, at the organizational process level, although later explica-
tions of value stream mapping have emphasized “looking” for process improvement 
application. From the Eastern perspective, kaizen is almost solely focused on the 
activity-level processes, although quality function deployment (QFD) is proposed 
at the organizational process level by leading proponents of kaizen, including 
Masaaki Imai, who provides an overview in his book Gemba Kaizen (p. 38).

Womack and Jones propose value stream mapping as the lean tool to apply to the 
value stream to accomplish a lean transformation. The value stream is the sequence 
of tasks that is performed to provide service or product value (i.e., delivery). The 
organizational process level is not the level at which lean transformation is accom-
plished. The products that most often result from value stream mapping activities 
are complex maps of the enterprise at the organizational process level. They are 
interesting and useful in the evaluation of improvement projects and their enablers 
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but are not useful at the process activity level for lean implementation. Many value 
stream mapping results have been less than stellar. Many organizations have terrific 
value stream maps, yet have made little or no progress toward lean transformation 
or implementation of lean processes at any level—including at Delphi. There, value 
stream mapping is not working to implement lean in the activity processes. This is 
especially true in the physical (factory) processes, but also in the management deci-
sion and information/support processes. A map or picture of MUDA or the desired 
MUDA-free future state vision is nice to have but it doesn’t get anything changed. 
That doesn’t advance the lean transformation in a company. A value stream map 
does not implement a new lean activity process—it isn’t designed to. Finally, value 
stream mapping does not develop lean culture, critical to lean transformation.

Some of the confusion and lack of success of value stream mapping is the result 
of the various techniques that are employed by the academics and consultants who 
practice value stream mapping with less than adequate methodology. In addition to 
value stream mapping as championed by Womack and Jones, there are many other 
flavors of value stream mapping in use, and they are not all the same.

One important element of value stream mapping that should not be ignored is 
that management personnel are included in the activity. Management and super-
visory personnel add innovation and ideas to process management and lean trans-
formation, and they should not be discounted. Innovation is especially important 
in removing MUDA from the management decision and information/support 
processes. Paramount, however, is the Lean Performance principle “The Process 
Owners and Operators Are the Process Experts.” Embracing that principle will 
accomplish a major shift in culture and energize the lean transformation. Endors-
ing this cultural principle establishes the managers and supervisors as the process 
owners/experts at the organizational process level, and the process operators as the 
experts at the activity process level.

The basis of value stream mapping is MIFA, a lean diagnostic tool developed by 
Toyota (and others—see Ford Value Engineering, circa 1948) more than 60 years 
ago to analyze material and information flow. Value stream mapping is not always 
the same as MIFA. MIFA was not developed to replace SDCA/PDCA; rather it 
evolved out of the desire to link process improvements across departments and 
work locations that were not easy to “see” together.

MIFA is not meant to be a process identification tool, and it is certainly not a 
perfect tool for identifying a process at the level at which an operator performs it. 
A MIFA is an overall flow of a process stream, whether that particular stream of 
processes is of a product, a product family, or a complex product group or job shop 
flow of processes. The MIFA is utilized to illustrate the entire flow and to provide 
insight into how multiple process streams belonging to multiple process areas of the 
enterprise such as manufacturing and logistics can be improved to flow together.

MIFA is utilized to generate process improvement ideas, when process stan-
dards have already been produced that illustrate the process as all participants 
in improvement activity agree it is performed. This is the missing ingredient in 
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the majority of lean value stream–based improvement efforts. As the lean pioneer 
Ishakawa said, “There can be no discussion without a Process Standard.” The value 
stream mapping discussions that take place in the absence of Process Standards risk 
poor results due to the lack of effective communication about the process, which 
is the case when the process is verbally described rather than visually illustrated. 
A Process Standard is a visual representation of the process activities required to 
transform a data or material input into an output needed or desired by a customer. 
A Process Standard is the result of the SDCA (standardize, do, check, act) cycle. 
The S task of SDCA is the documentation step that produces the Standard (S), 
which is then Done, or Demonstrated (D), Checked (C), or Implemented or Acted 
upon (A). Acting upon is certainly not Adjusting, as has been proposed by some 
Lean Thinkers. If an improvement is desired, make a new Plan (P) and proceed, It’s 
as simple as that. There is no need to change the SDCA/PDCA tool now. It worked 
for Toyota, and that’s good enough.

Lean thinkers propose that value stream mapping will expand the perspec-
tive of traditional Western industrial engineering process thinking to the broader 
activities of manufacturing “value.” The Japanese GEMBA thinkers have already 
defined this approach with the aforementioned Quality Function Deployment 
(QFD). QFD is a process organizational matrix that positions traditional “vertical” 
structures of processes and departments into a “horizontal” structure. QFD con-
nects processes and their tasks in the stream of process value flowing from suppli-
ers, through the organization, and on to customers.

Although Imai does not emphasize MIFA, he expresses no opposition. For this 
Eastern proponent of lean, it is clearly the case that Process Standard development 
is completed first, utilizing SDCA.

Lean Performance agrees with the GEMBA Thinkers that it is too difficult for 
most companies to begin with a value stream perspective, mapping a value stream 
of the entire flow from raw materials coming out of the earth all the way through 
to the hands of the consumer. Toyota didn’t start to get lean that way and Toyota-
trained lean sensei don’t start there either. They start the lean transformation by 
establishing one-piece flow, or as near to it as possible. Lean Performance utilizes 
lean tools to develop Practical Flow. Practical Flow results from two accomplish-
ments. First, each process owner/operator team must identify and “lean” their own 
individual process(es), and second, with Process Standards in hand, process teams 
must identify and “lean” the processes that comprise their process stream.

The Lean Thinkers propose that the value-adding physical process flow is the 
primary customer that the organization level processes must serve. GEMBA think-
ers would agree. In fact, they never saw it any other way. The processes found in 
the QFD are the organizational-level processes for the GEMBA approach. Most 
GEMBA Thinker process improvement or Lean Thinker value stream improvement 
projects have as goals the reduction of lead-time and inventory.

Perhaps the most useful contribution of the Lean Thinkers are the five lean 
transformational principles: value, value–added, flow, pull, and pursue perfection 
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(Womack and Jones, Lean Thinking). These five principles are useful at both the 
organizational process level (in MIFA or Process stream mapping) and the activity 
process level. Lean Performance applies these five principles within the Lean Per-
formance Analysis. Imai delineates five principles as well: the five GEMBA prin-
ciples for problem identification and resolution. They are designed to be useful 
at the process activity level but also can be applied in some cases to the process 
organizational level. They are check the thing itself (machine, tool); take temporary 
measures; after temporary measures are in place, then find the root cause of defect or 
problem; standardize to prevent recurrence (also 8Ds); and get to GEMBA (make it 
quiet) (Gemba Kaizen).

One GEMBA Thinker position that illustrates the difference in thinking 
between the Eastern and Western proponents of lean is the proposition by Imai 
that the removal of one part of MUDA in a process that includes one part “value-
added” and nine parts MUDA effectively doubles productivity. Contrast this with 
the statement by Womack and Jones that 80 percent of the value stream is MUDA, 
but we should go ahead and map it anyway. Lean Performance proposes that the 
MUDA be identified and removed at the process activity level prior to beginning 
mapping at the organizational process level. It is a fact that this is how Toyota 
accomplished lean, and the way lean sensei go about it (at least the sensei who 
worked where I was employed).

The Lean Thinkers posit that concentrating on overall flow means focusing on 
overall process efficiency rather than on just the efficiency of an individual process. 
Lean Performance agrees, with one caveat: a single process that flows connected to 
another single process that flows, etc., is foundational to the overall flow. Lean Per-
formance agrees with TPS—make each process flow, then work on overall flow.

When analyzing a process with Lean Performance, start by looking for inven-
tory of parts or paper. Inventory tells you where a flow is interrupted. Once you have 
found these spots in your process stream, the next question is “Why does the flow 
stop here?” Then get the team to suggest a way to get the process material or data 
to flow. Inventory reduction results when less WIP is needed to maintain delivery 
in a process stream that flows faster. As the processes in a process stream become 
more closely linked, there is progressively less buffer between them. Although this 
improves D, it makes a process stream sensitive to problems. Also, wherever a pro-
cess is not one-piece flow, inventory buffers must support process variations.

In Lean Performance analysis, we assume that if an administrative process is 
necessary (i.e., value added or nonvalue added but required by management or 
regulation), then we should apply process lean diagnostic tools in order to “lean” 
these administrative processes and improve the QCD (quality, cost, and delivery).

Lean Performance assumes that, in order to be effective in leaning adminis-
trative (management decision and information/support) processes, the customer 
value-added question must be answered from the perspective of all of the stake-
holders, not just the ultimate customers. Otherwise, we would classify most of 
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these processes as NVA (nonvalue added). Taken from the point of view of the 
owner, or all employees, the processes that keep us in business are value added.

The Lean Thinkers, GEMBA thinkers, and Lean Performance all agree that 
a significant amount of the order cycle time occurs in management decision and 
information/support processes, before the order even reaches the shop floor. This 
process stream is the “administrative,” “service,” or “white-collar” process stream. 
Here, too, WIP material (orders, specifications, directions, labels, etc.) sits in inven-
tory (in-baskets, desks) and doesn’t flow.

All organizational level processes can be analyzed and “leaned” to improve 
QCD by starting with one key question: How should this process or stream of 
processes enable the shortest possible lead-time? An example of the process stream 
view of manufacturing can be illustrated by measuring the lead-time of two dif-
ferent process streams: physical process cycle time, which is the time it takes to go 
from raw material to shipment (or from “our dock to the customer’s dock”), and 
customer order cycle time, or the time it takes to go from a customer order entry to 
fulfillment, including paper flow.

Lean Performance utilizes process stream mapping to analyze the organizational 
level processes and to identify the activity level processes within them. Process 
Standards are developed, and team members evaluate process control points where 
key software features or other enablers can be applied. Process stream mapping is 
utilized in the Lean Performance methodology for management decision processes 
as well as information/support processes. MIFA is utilized by Lean Performance to 
document physical processes and their information/support linkages.

Process stream mapping is the documentation of the flow of information and 
material through the stream of processes that produces a good or service. Lean 
Performance takes the view that value stream mapping is the wrong tool to utilize 
first in a lean transformation. The first lean practice to be utilized in lean trans-
formation is Process Standard development and documentation. Why? Because 
the development and documentation of a properly accomplished Process Standard 
delivers a “MUDA-free” process to be then documented in the process stream map 
and further improved. As Womack and Jones state in Lean Thinking, 80 percent 
of any process is nonvalue added. So why document or map the “MUDA stream”? 
Starting lean transformation here wastes time and doesn’t address the two critical 
elements of lean transformation: lean culture and lean Process Standards. Lean 
Performance recognizes that process stream mapping is a valuable tool, just not 
the only or even most critical tool in lean transformation. Lean Performance ERP 
project management completes process stream mapping in the evaluation/selection 
of a software module but considers these process stream maps to be inadequate for 
system implementation. Although process stream maps are good input to process 
identification, Lean Performance utilizes the input of the process owners and oper-
ators to fully develop the implementation process listing. Lean Performance then 
develops Process Standards at the process activity level. After Process Standards are 
completed, process stream mapping is a useful tool to evaluate and develop linking 
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lean practices in pursuit of lean flow. In Lean Performance ERP Project Manage-
ment, process stream mapping is utilized to map the management decision/infor-
mation support process stream in the enterprise, and develop and present the key 
lean features for implementation.

A process stream map is also extremely useful when used with process own-
ers and operators to identify opportunities for lean improvement, and the activity 
level processes where those improvements might be implemented. In Figure 3.3, an 
organizational level process is illustrated.

There are two key elements in the illustration. The first is that the boxes are 
developed and presented in a “flow”—this is the order in which the process is 
designed to be performed in the organization. The second key element is to rec-
ognize that each box illustrates either an organizational process that can be and is 
performed “as shown,” without any other activity processes being performed. For 
example, “MFG release meeting, materials coordinator receives ‘release folder.’” 
There is nothing more to be said (or done) here. Generally, the boxes do not illus-
trate that, and most organizational processes are in fact collections of activity level 
processes. An example of this is “materials coordinator passes ‘release folder’ to 
fabrication supervisor, to complete new components.” No mention is made of the 
activity level processes that complete the new components. Developing a process 
stream map does not get the following activity level processes lean. Another issue 
with process stream maps is that management and supervisors usually develop 
these process stream maps without the involvement of the process operators. The 

CURRENT PROCESS NEW PRODUCT INTRODUCTION

MFG Release Meeting,
Materials Coordinator

receives “release folder”

Materials Coordinator
enters reference

information
into MFG database

Materials Coordinator
passes “release folder” to

Fabrication Supervisor, to
complete new components

Fabrication Supervisor
passes “release folder” to

CNC Supervisor to program
new components

CNC Supervisor passes
“release folder” back to

Fabrication Supervisor, to
complete new components

Fabrication Supervisor
completes new components,

then passes “release
folder” back to Materials

Coordinator

Materials Coordinator,
again, enters reference
information into MFG
database, then passes

“release folder” to Paintline
Supervisor to paint new

components

Paintline Supervisor completes
new components, then passes

“release folder” back to
Materials Coordinator

Materials Coordinator,
again, enters reference
information into MFG
database, then notifies

ENG to validate product

figure �.� Business Process example: organizational Level
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process operators may not organize their work in the flow that management and 
supervisors have designed or think is being done.

The lean diagnostic tools include those applied once at the inception of a team 
kaizen or other activity, and then occasionally in continuous improvement activi-
ties. The lean diagnostic tools include the 5 Ss, 3 MUs, 5 Ws-1H, 4 Ms, process 
stream mapping, and MIFA. Application of the lean diagnostic tool of the 3 MUs 
Checklist (included later in this book) to an organization level business process 
yields the results illustrated in Figure 3.4.

Application of the 5 Ws-1H Checklist (also included later in this book) can 
produce a result like that in Figure 3.5. Performing this organizational level process 
review utilizing the 5 Ws-1H Checklist has uncovered a wealth of information 
about the process to this superlative team effort.

Innovative Lean Performance teams engaged in the application of lean diagnos-
tic tools can also create innovative ways of employing the tools, such as the example 
illustrated in Figure 3.6.

Further review of the engineering change notice process illustrated in Figure 3.4 
reveals additional organizational level flow boxes or collections of activity level pro-
cesses. These are illustrated in Figure 3.7. Iterative development of process flows at 
either the organizational level or later at the activity process level will almost always 
uncover additional tasks that are either unknown to the management and supervi-
sory personnel or overlooked during the first pass. Enlisting the process operators 
will nearly always reveal more collections of tasks. With the current process flow in 
hand, an examination of the previously uncovered MUDA makes the framework 
for future process state obvious. This is illustrated in Figure 3.8.

Finally, benefits are developed that will be obtained by the team when the new 
process is implemented. These are illustrated in Figure 3.9. Later, at the activity level, 
teams will determine the actual savings generated in a process measurement that 
management can convert to financial data. Lean Performance measures the process 
activity level in measurements that are visible and available to the process owners and 
operators. The results speak for themselves.

ORGANIZATION PROCESS LEVEL
ENGINEERING CHANGE PROCESS MUDA

Release folders have long travel distances
Release hand-off meetings occur in batches
Release hand-off meetings use human
resources inefficiently—Sit, Wait, Contribute
Process has long cycle time
Process is confusing & overlapping

figure �.� engineering change notice: Process muda
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Lean Business Process Activity Level: Lean 
Performance Implementation

In Gemba Kaizen, Imai states that results-oriented thinking is the Western/Ameri-
can management approach. For the Eastern lean proponents, process-oriented 
thinking brings results by determining what we do or need to do, then how best to 
do it. For Imai, GEMBA, or the place where the work is done, is the place where 
all value is produced. GEMBA is also the office. Imai states that the source of lean 
power is GEMBA and the value-added people in GEMBA, and GEMBA always 
wants to do better.

According to Imai, GEMBA is where the American worker fails. Imai places the 
blame on American managers, who do not listen to and learn from their workers. In 
the Toyota Production System (TPS), the job of managers is to develop, maintain, 
and improve standards (process standards, standard work) in quality, cost, delivery, 
morale, and safety. Imai repeatedly reminds us that managers must go to GEMBA 
for the facts, utilizing lean tools such as the chalk exercise, process standards, and 
the various lean diagnostic tools. GEMBA Kaizen is operator driven. Japanese man-
agement is cooperative, not competitive like American management. The bottom 
line for Imai is that Kaizen is the power of common sense.

  • 4M on A New Supplier:
 – Manpower
  • Who?
  • Enough?
  • Qualified for our parts?
 –Machine
  • What capability?
  • New/Modern?
  • Fit for our parts specifications?
  • Fit for our process specifications?
 –I/T Connectivity/Compatibility (for CAD, CAM, Quality)  

ORGANIZATION PROCESS LEVEL SUPPLIER
SELECTION & QUALIFICATIONS 4M CHECKLIST 

figure �.�a

  • 4M On A New Supplier (cont.):
 – Material
  • Can they use the material we specify?
 –Method
  • Are their processes lean?
  • Are their processes cost/quality/delivery effective?

ORGANIZATION PROCESS LEVEL SUPPLIER
SELECTION & QUALIFICATIONS 4M CHECKLIST 

figure �.�b Supplier Selection � ms checklist result
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Lean Performance operates in agreement with that sentiment and further posits 
that “whatever it takes” management doesn’t bring results either. Lean Performance 
embraces the idea that lean is “the empowerment of common sense.” The best way 
to perform and improve a process, according to the Western tradition running 
through from Taylor and Ford and extended by the Lean Thinkers, is “We’ll tell 
you,” we being management and supervisors. The Eastern tradition from Deming 
and Ohno is “You tell us.” Lean Performance embraces that thinking.

ORGANIZATION PROCESS LEVEL ENGINEERING
CHANGE NOTICE CURRENT PROCESS FLOW

Materials Coordinator enters
reference information into

MFG database

Materials Coordinator,
again, enters reference
information into MFG
database, then passes

“release folder” to Paintline
Supervisor to paint new

components

Fabrication Supervisor
completes new components,

then passes “release
folder” back to Materials

Coordinator

Materials Coordinator,
again, enters reference
information into MFG

database

Second Disposition Meeting,
Materials Coordinator

receives another 
“release folder” (for FGs)

Materials Coordinator passes
“release folder” to Fabrication 

Supervisor, to
complete new components

Fabrication Supervisor
passes “release folder” to

CNC Supervisor to program
new components

Paintline Supervisor completes
new components, then passes

“release folder” back to 
Materials Coordinator

Materials Coordinator, again,
enters reference information

into MFG database, then
notifies ENG to validate

 product

First Disposition Meeting,
Materials Coordinator

receives “release folder”

CNC Supervisor passes
“release folder” back to

Fabrication Supervisor, to
complete new components

figure �.� engineering change notice: current Process

ORGANIZATION PROCESS LEVEL
ENGINEERING CHANGE NOTICE

FUTURE STATE WITH MUDA REMOVED
Fewer paperwork forms
Release Packets have shorter travel distances
No more Release Meetings that were an inefficient
and costly use of human resources
Less waiting and queue time as One Piece Flow reduces
Proces Cycle Time
No more confusion over which process to follow—adhere to
the Process Standard

figure �.� engineering change notice: future Process State
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Although suggestion systems or kaizen activities can also generate improve-
ment ideas, it is always necessary to drill down to the process owner to improve an 
organization level process. It is also necessary to drill down to the process operator 
level in order to improve an activity level process. At the operator level, a process 
is a structured sequence of tasks designed to transform an input (material or data) 
into an output (product or service). A lean process does that without wasteful work 
steps or material and time consumption. It’s as simple as that. When process own-
ers do MIFA across departmental or geographic boundaries, care must be taken to 
ensure that the improvement effort does not lose focus and revert to reengineering 
or process innovation with the “experts” making process activity decisions, not the 
operators.

The final point of difference between the GEMBA Thinkers and the Lean 
Thinkers is performance measurements. The GEMBA approach is to measure at the 
process level, not at the results level. GEMBA or kaizen process improvement proj-
ects quantify success in three key process measurements: quality, cost, and delivery. 
Performance measurement of QCD is the mantra of kaizen. An essential belief of 
the process-oriented manager is that by improving the process (any process—each 
process—all processes) we improve the result. In addition, Imai discredits financial 
managers because they rely too much on data and not enough on GEMBA observa-
tion. Reports and instruments are only “secondary observations.”

In the lean enterprise, all activities are measured in terms of how they support 
or improve the quality, cost, and delivery metrics of a single process, a group of 
processes in a process area, or the entire set of processes in the process stream. For 
example, a meeting is not a process unless it has an input, transformation of mate-
rial or data, and an output that a customer would buy. How would the meetings in 
your enterprise meet this standard? How could they be improved? What about the 
value-added criteria?

The Lean Performance methodology links management strategy deployment to 
the organizational process level through the development of process stream maps. 
The Lean Performance analysis builds from process identification and MUDA 

Working concurrently reduces Eng to Mfg hand off process
cycle time-reducing time to market for new products and
changes to products > Delivery-Cost

Streamlining Eng to Mfg hand off process reduces overlapping
processes and decreases confusion by assigning ownership of 
tasks > Quality-Cost
Moves company toward more professional management with 
Process Standards and clear established responsibilities for
employees > Quality

ORGANIZATION PROCESS LEVEL
ENGINEERING CHANGE NOTICE

PROCESS LEAN IMPROVEMENT BENEFITS

figure �.� engineering change notice: Lean Benefits
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removal to the broader application of lean diagnostic tools across the process stream. 
Lean Performance Analysis has two key process components:

 1. Process Standards development, which leads to a better understanding of 
process and improvements in the flow of a process

 2. Process stream mapping, which leads to a better understanding of overall 
process stream flows and incrementally improves the process stream flow 
until it is a customer pull

Process stream maps are utilized to identify lean improvement projects, and the 
activity level processes to work on, as well as the process teams to do the work. A 
key fact of lean implementation that Lean Performance is based on is that no one 
but the process owners and operators can draw the maps or complete the Process 
Standards. That’s the way Toyota does it. These Process Lean Performance mea-
surements are then reported to management, and a new cycle of strategy deploy-
ment begins. As demonstrated by the Lean Performance teams that developed the 
listing in Figure 10.7, a process is best identified as such by the operator or team 
that performs it. This includes the business planning process and other manage-
ment decision and information/support processes also.

A process stream mapping exercise is included in the chapter titled “Evaluating 
and Selecting Software Modules.” Key features for Lean ERP are developed through 
process stream mapping exercises and illustrated in figures in that chapter.

The best time to redesign processes with Lean Performance is when processes 
have acquired extra steps, including redundant and check steps, especially at barrier 
hand-offs. Another good time is when processes have responsibility divided among 
multiple owners or co-owners, and no one is identifiably responsible for process 
outputs and quality. In a process in need of Lean Performance, downstream pro-
cesses are not supported fully. There are numerous approval steps. Specialists have 
emerged in functional silos (departments). No one has the authority to correct his 
or her own process and restore it to effectiveness. Queues are lengthening at various 
tasks, and process time is increasing. Clearly, “something” needs to be done.

Lean Performance cannot be accomplished unless the foundation for lean trans-
formation is already in place. When there is a machine breakdown, absenteeism, 
defective parts, or another problem in one process of a lean process stream, with less 
WIP it will take less time before these problems adversely affect other processes. In 
an emerging Lean Production or supply-chain process stream, processes are more 
closely linked. Any impediment to flow requires swift, local response to problems 
before downstream processes are impacted. Swift response means swift awareness 
of abnormalities, personnel assigned to responding, and a structured approach for 
how to respond to problems.

Often, a program of preventive maintenance is required in order to sustain 
the machine and process up-time needed by practical flow. Also, rapid setups are 
needed, because the fact may be that more setups are needed more often and that a 
process can’t shut down for long setups and maintain delivery.
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The final frontier for lean transformation is executing to customer pull. Imple-
menting customer pull can only occur when process streams flow. It becomes appar-
ent that there are numerous process streams in every enterprise, once each process 
and its linkages to other processes are examined. To achieve customer pull, all of 
these process streams must flow. Use of lean practices in developing customer pull 
includes Customer TAKT, widely misunderstood and misapplied. A lengthy dis-
cussion of Customer TAKT and its corollary, Operations TAKT, is included in the 
chapter about Lean Commerce. Supply processes also must flow, and this always 
involves partnership and cooperation with partners. The Lean Thinkers propose 
that once you have initiated flow and lead-time improvement inside the four walls 
of your facility, you can start expanding your view to include your supply chain. 
The impact of supply-chain dependence for QCD improvement has long been a 
major element of the GEMBA Thinkers. Many enterprise partners can be included 
in Lean Commerce implementation and the resultant Virtual Lean Enterprise.

What Is Lean Performance?
Lean Performance is a management strategy that recognizes and leverages the fun-
damental strengths of any business: the people and processes. The goal of Lean 
Performance is to produce lean processes by determining value-added process tasks 
and then define the use of a vendor-supported unmodified software as the process 
enabler.

In the Lean Performance methodology, management policy deployment aligns 
lean policies and strategies with the decision and action processes that execute tasks, 
including those enabled by information technology. Lean policies and strategies 
about mission, markets, products, and services are deployed to a process level in the 
Lean Performance methodology. These decision and action processes include all 
organizational processes in company process areas and activity processes at a task 
level. Where information technology is involved as the process enabler, at a task or 
group of tasks, these transactional processes at the data level are also improved.

Lean Performance is a synthesis of the three dominant business improvement 
methodologies being utilized by business consultancies today:

 1. Business process reengineering
 2. System innovation
 3. Lean

Lean Performance is a business process improvement methodology in that it utilizes 
the best techniques of business process reengineering to identify and implement lean 
business strategies to identify enterprise process architecture. Lean Performance is 
also a system innovation methodology in that it provides an IT project management 
workplan and toolkit with the task list necessary to implement IT projects. Lean 
Performance is, finally, a lean methodology that develops Lean Performance teams 
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of process owners, operators, and customers who perform value-added lean process 
improvement, in the process eliminating waste from existing management decision, 
information/support, and physical processes as well as facilitating development of 
information processes that support lean physical processes. The final result of the 
Lean Performance project is an ongoing continuous improvement process resident 
in the enterprise, managing the process of managing processes, after the initial proj-
ect is successful and is illustrated in Figure 3.10.

Above all, Lean Performance is a lean business process improvement and system 
implementation methodology that integrates IT innovation with lean principles, 
tools, and practices. The philosophical inspiration for Lean Performance is found in 
this comment from one of the giants of lean management: “When western manage-
ment combines KAIZEN® with its innovative ingenuity, it will greatly increase its 
competitive strength” (Imai, Gemba Kaizen, 1997) (see Figure 3.11).

The Lean Performance methodology presented in this book can develop process 
performance measurements and continuous Lean Performance where information 
technology has already been implemented or as the implementation methodology 
for new information technology initiatives, including ERP, MES, OPS, CRM, and 
supply-chain management (SCM) systems implementation. It also leads to a pro-
cess-oriented management that can effectively leverage the newer EIS (executive 
information systems) or other data-driven management information tools.

The output of Lean Performance is lean processes because these processes deliver 
added customer value, have no waste remaining to eliminate (until next time), can 
be measured and can be continuously improved.

LEAN PERFORMANCE

LEANBUSINESS PROCESS
REENGINEERING

PROCESS SYSTEM
INNOVATION

FOUNDATION BLOCKS OF
LEAN PERFORMANCE

figure �.10 Lean Performance foundation Blocks
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How does Lean Performance Improve Processes?
Lean Performance begins with four questions:

 1. What constitutes maximum value to the customer: either the external prod-
uct customer or the internal process customer?

 2. How can the process owners and customers be effective in a project of process 
improvement?

 3. How can we identify areas and processes for improvement?
 4. How do we implement IT-enabled process changes successfully?

The overriding strategy of the Lean Performance methodology is to start with 
existing processes and develop process improvements that adapt the enabling infor-
mation technology to the business, not the business to the information technology. 
We begin by deploying lean business policies and strategies to the management 
decision, information/support, and physical process levels. Next we identify process 
owners and customers, all process owners, operators, and all processes. Following 
the modules of the project plan, we will complete a Lean Performance Analysis, a 
lean value-added process analysis for all the processes identified, utilizing a lean 
SDCA process for each, followed by a PDCA of continual improvement. In the 
project, teams produce process standards, including process workflow and work 
instruction standards, that document information/support and management deci-
sion processes, as well as the physical processes they manage, inform, and support. 

METHODOLOGY COMPARISON

IMPROVED PROCESSES PRODUCE IMPROVED RESULTS

LEAN PERFORMANCE

TECHNOLOGY BASED

POLICY DEPLOYMENT
DRIVEN

PROCESS ORIENTED

RESULTS FOLLOW

LEAN PRODUCTION

POLICY DEPLOYMENT
DRIVEN

PROCESS ORIENTED

RESULTS FOLLOW

REENGINEERING OR 
PROCESS/

SYSTEM INNOVATION

TECHNOLOGY DRIVEN

RESULTS ORIENTED

RESULTS DON’T
NECESSARILY FOLLOW

figure �.11 comparison of reengineering, Lean, and Lean Performance
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Lean Performance teams will learn and utilize practices that apply unmodified ven-
dor-supported software to leverage standard software packages present in the envi-
ronment, or obtained for deployment within the project. These can include any or 
all of the aforementioned ERP, MES, SCM, or OPS software, following the project 
workplan task definition. Teams will identify, analyze, and close process and sys-
tem gaps as well as establish a process-oriented performance measurements process 
to verify improvements necessary to improve cost, quality, and speed. Finally, we 
introduce a practice that continually deploys management policy to identify and 
implement new opportunities.

In the project, management decision, information/support, and physical pro-
cesses are “leaned” by integrating “disconnects” and by eliminating nonvalue-
added tasks at process boundaries (checking, counting, verifying). The enabling 
software is applied so that it provides greater information visibility, availability, 
accuracy, and timeliness throughout all processes. We will endeavor to develop flow 
in all processes by eliminating batches and queues, and we will especially empha-
size developing information/support processes that support lean physical processes, 
including “pull” information for one-piece flow. We will not execute a “perfect” 
implementation, where every process is supported at the 100 percent optimum 
level by the software. We will be constrained by the capability of the software we 
employ and will be moving so fast that we will not have time to wait for modifica-
tions. We will develop solutions to “missing” features as we go, including manual 
workaround. We will maintain the software in an unmodified state, both because 
it is easier to implement and maintain (including application of vendor-provided 
upgrades) and because that approach facilitates partnering with the software ven-
dors and their expert staffs. We will assume, however, that they are only the experts 
on the data processes contained in the enabling software tools. We will take full 
responsibility for the process definitions, using our process experts, the process 
owners, operators, and customers who perform the processes every day.

Why Lean Performance Is the Best Lean methodology
Before we begin, let’s back up a bit and evaluate the methodology against previously 
existing methodologies briefly touched on above.

Process redesign is the activity that changes processes by changing process enablers. 
Some examples of process redesign methodologies mentioned earlier are business pro-
cess reengineering, process innovation, and system innovation.

In experience, process redesign methodologies often fail or deliver poor results 
that negatively impact customer quality. Internal customers lack critical informa-
tion. External customers often suffer impact to cost, quality, and delivery perfor-
mance. Often a process redesign may turn out not to be a process performance 
improvement. To be considered a process improvement, an improved process must 
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be implementable from where your firm is today, not from where your firm pro-
poses to be “after” the reorganization, merger, acquisition [Your Situation Here].

Often, process redesign is driven by the desire or perceived need to add a feature 
to a process. The addition of a feature to a process that doesn’t add value from the 
customer perspective is a process redesign but is not a performance improvement. 
This phenomenon often results from the “technology solutions in search of prob-
lems to solve approach” and generally creates more problems than it solves, and 
creates them later, and more expensively, than planned. This partially explains the 
dotcom meltdown. There weren’t enough paying customers who needed all that 
“neat” stuff. And when there were, the vaporware phenomenon rampant in the 
mania and resulting lack of actual product to ship drove them away, often never 
to return.

Let’s return to the discussion of methodology, especially the methodologies that 
underlie the less than optimum deployment of all that software referenced above. 
The evolution of traditional business management theory coupled with the emer-
gence of information technology resulted in business process reengineering. In this 
methodology, process redesign is performed top-down in the organization, based 
on the recognition of four core processes. As has been demonstrated in numer-
ous sites, this approach can work on management processes but generally requires 
extensive custom software development for use in manufacturing.

The evolution of information management theory resulted in the Process Inno-
vation and Systems Innovation (RAD-JAD) approach. Based on the recognition of 
9 to 18 core processes, these methodologies rely on a process where system design 
takes place before process design. Generally, this deployment methodology also 
requires extensive custom software development. Again, its success is not widely 
demonstrated (dotcom, anyone?). Neither of these methodologies develops lean 
processes or culture either, and they are difficult to utilize in an enterprise that is 
getting lean.

Each of these approaches is supported by a number of methodologies, and 
many of these methodologies mix terminology, tasks, and steps freely. The com-
mon assumption that reengineering and process or system innovation share is that 
by changing the process enablers, you can change the process. Lean Performance 
is the only process redesign methodology that proceeds from the assumption that a 
process redesign can be successful using new systems enablers only after we know 
what the value-added process is, according to the process owners and operators. The 
process redesign (what needs to be done) must precede the system design (how we 
will do what needs to be done).

Process and System innovation are not really business process redesign method-
ologies, because they redesign underlying data processes, not the management deci-
sion and information/support business processes themselves. The data processes 
redesigned by these methodologies are not utilized to perform the operations that 
produce products or services, although they may enable them. Here’s an example.
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A grinding process is utilized in the Boilerplate Company to prepare its prod-
uct: boilerplates in various shapes and sizes for shipment. The enabler of the process 
is a grinding machine that is utilized by the grinding process operator to grind the 
individual boilerplates. The enabling process performed by the grinding machine 
is to rotate the spindle of a shaft to produce a circular motion on a wheel attached 
to a holder on that shaft that is held against the boilerplate by the process owner. 
This is analogous to a data process performed by the computer that provides data to 
the customer order entry process. The process of grinding itself includes the tasks 
that are performed by the operator to select the boilerplate to work on next, to lift 
and position that boilerplate, to place or move the boilerplate against the grind-
ing wheel, to turn and shift the boilerplate against the wheel in whatever series of 
movements the process operator, who does this task several hundreds of time per 
day, has determined to be the sequence that best grinds the boilerplates. So the 
customer order process, in which a process operator, who performs the process 
multiple times per day, utilizes an enabling data processor to “grind” the data, but 
whose expertise at performing the customer order entry process includes selecting 
the orders to be entered, the sequence, the specifics of each order according to the 
vagaries of each customer, as days, weeks, months, or years of experience have made 
it apparent to the process operator.

The data processes enabled by software do support the management decision 
and information/support processes of the company, but should not be mistaken 
for them. Process and system innovation work well on the data processes, but not 
so well on the actual processes of the business where the value-added work really 
happens. As we have seen above, with enough rework, the data process eventually is 
accepted by the process operator. What Lean Performance does is place the process 
operator functionally into the process definition cycle early, with process standards 
tools called the process workflow and work instruction.

An ERP, MES, OPS, SCM, CRM, or other system installation project masquer-
ading as a process or system (innovation) redesign is a probable failure. This recipe 
for disaster can be identified by the project investment emphasis. The project bud-
get will emphasize hardware, systems technical consultants, and business experts 
rather than team-based process, value-added analysis training and activities.

Reengineering has a different problem. Properly executed, reengineering 
assumes that we can write as much software as we need. The sometimes complex 
business process redesign is almost always completed by experts from outside of the 
affected business, and only then are ideal data processes programmed with enabling 
code (but who can afford that?). In IT implementation projects, the lack of involve-
ment and ownership by the process owners and operators is the overwhelming rea-
son for project failure. Figures 3.12 through 3.17 illustrate some other comparisons 
of implementation issues.

Because lean manufacturing is so successful, and technically driven improve-
ment and implementation methodologies often aren’t, isn’t it about time we started 
to apply lean thinking to the data-enabled processes in the enterprise?
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Lean thinking is value-added thinking from the process customer perspective. 
The evolution of Total Quality Management has resulted in lean theory and lean 
thinking. In lean thinking, process orientation and team development are the basis 
of change. Lean thinking is usually employed today on physical processes, but it 
is the assumption of Lean Performance that any process is eligible. Lean think-
ing develops lean processes and culture, something not accomplished or accom-
modated by the other methodologies discussed. A critical element in choosing to 
utilize the Lean Performance approach for any lean environment is the fact that 
using an approach that doesn’t center on process owner and operator empowerment 
is alien to the lean culture already in place, and probably detrimental to the bigger 
strategic directions of the enterprise. A change for the better is always the choice, 
even when that change takes a little longer to perform yourself than to bring in 
from the outside.

Lean thinking is not applied often to management decision and information/
support processes, primarily because processes must be identified before they can 
be improved. Unlike the physical processes that can be observed and are obvious, a 

TYPICAL
SCOPE

PARTICIPATION

TIME
REQUIRED

METHODOLOGY
COMPARISON

RISK

PROCESS
REENGINEERING

ORGANIZATION
WIDE

TOP-DOWN
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LEAN
PERFORMANCE

PROCESS
BY PROCESS
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DEPLOY POLICY,
THEN BOTTOM-UP

LOW
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OR AREA-WIDE

PROCESS/SYSTEM
INNOVATION 

HIGH

EXTENSIVE

TOP-DOWN

figure �.12 General methodology comparison
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process architecture is a prerequisite to applying lean thinking to information/sup-
port and management decision processes. An IT infrastructure is also necessary.

To be competitive, today’s successful business must have timely and accurate 
information about customer demand and internal supply. It must increase capa-
bility to service customers with a quality response at a competitive price. It must 
rapidly improve processes to meet or exceed changing customer requirements. The 
processes that any organization uses to meet the customer’s requirements must be 
visible and readily adaptable to customer changes, including information-based 
processes and physical processes dependent or linked downstream from informa-
tion-based processes. Increasingly, processes are tightly linked, both with custom-
ers as well as with suppliers.

Many companies successfully apply lean principles, tools, and practices to con-
tinuously improve production processes. However, what we have seen is that too 
often information technology does not readily enable improvements in informa-
tion/support and management processes. Information technologies do not readily 
or easily allow for process focus or orientation.

When we look a little deeper, we find that many IT projects and the informa-
tion systems that result from them also have two other recurring problems:

 1. Business strategies are not implemented by system installation.
 2. Processes that result cannot be readily changed to changing customer 

requirements.
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REQUIRES
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figure �.1� Strategic Issues comparison
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Business strategies may be defined at the beginning of IT innovation projects, but 
they are usually forgotten in the maze of project detail for two reasons:

 1. They are not deployed through the project methodology.
 2. They become secondary to deadline and budget pressure.

Today, businesses are organized around business processes, but IT projects often 
still install technologies focused on data, or transcactional processes. This introduces 
a “disconnect” between the actual business processes and the information system 
and produces a “data” system and processes that do not adequately support the 
actual business processes that are the customers of that data.

Data processes that result from these approaches usually cannot be readily 
changed to rapidly adapt to the business customer, often because the rework that 
accompanies the eventual acceptance of the process by the process owner and oper-
ator defeats the integrity of the underlying software design, and the “spaghetti” 
that results is impossible to unravel without huge expense. IT budgets are then con-
sumed, maintaining code that comprises a fraction of the process support provided 
by the software packages or system architecture as a whole. The data processes 
and the management decision and information/support processes they enable are 
usually not documented, there are no “standards,” and there is no viable path of 
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figure �.1� Project Scope comparison
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communication between the process owners and the technologists who support 
them. Information systems often become heavily customized and difficult, time-
consuming, and costly to improve. Standard vendor-supplied and vendor-supported 
software is not leveraged to best benefit over the long term.

Many business process reengineering, system or process innovation, and other 
process redesign and process improvement projects fail due to poor project meth-
odology. Methodologies aren’t really redesigning the process as the process operator 
and process owner understand it. Experienced project managers often are thrown at 
a project without a complete task list (workplan). New project managers are also fed 
to the lions, susceptible to making old mistakes in new, creative, and faster ways.

As we have seen, when other process redesign methodologies are technology 
driven, not process oriented, they put the technology first and then discover that 
the data processes don’t fit the business processes. Process workflows (standards) 
are not completed by process owners and operators to first identify what work must 
be completed and then mapped to the software to determine how to do the work. 
Major software modifications to vendor-supported software often result, compli-
cating later support. In conclusion, IT projects must implement business policies 
and strategies. IT systems must be business process oriented and utilize a proj-
ect workplan with a complete project task list. All business processes that result, 
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management decision as well as information/support, must be documented and 
have Process Standards. Unmodified vendor-supplied software must be leveraged 
to the long-term benefit of the business.

The Lean Performance methodology provides a solution to the usual project 
chaos. The methodology we are about to utilize implements business strategies 
and is business process, not data process, oriented. It utilizes a project workplan 
with a complete task list. It produces and uses Process Standards (workflows/value-
added process analysis) to identify what work tasks must be completed. It relies 
on a 95 percent principle (i.e., standard software should accomplish 95 percent of 
our process requirements, without having to resort to modifications). Where the 
software package does not enable a lean process at 100 percent of process require-
ments, a GAP analysis is required to cost and benefit justify any modification. 
Frankly, modifications and custom programming sink implementations. In other 
than outstanding cases of benefit, the approach is to develop workaround solutions. 
Finally, by value-mapping the process workflow standards to determine how to per-
form the tasks with the enabling information technology, this approach produces 
work instruction standards to provide for training and to audit continued process 
quality. The implementing lean enterprise can then utilize these Process Standards 
to enable ongoing continuous improvement.
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The Lean Performance methodology produces lean processes that deliver 
added customer value and can be measured and continuously improved. Lean Per-
formance completes the journey begun by Total Quality: “Delivering customer 
value in everything a company does…not just through products and markets, but 
through Business Processes: the integration of functions, departments, and even 
suppliers, customers, and competitors into a company’s strategy in a continuously 
improving organization of Lean Processes” (italics added; Adair, Charlene B., and 
Murray, Bruce A., Breakthrough Process Redesign, AMACOM, New York, 6, 1994) 
(see Figure 3.18).

Why is the Lean Performance methodology readily applicable to management 
decision processes? Well, if management decision processes were enabled by infor-
mation technology, they would already be classified as information/support pro-
cesses. As vendor-supplied standard software widens in scope, these processes are 
being enabled by information technology. The term “information/support process” 
will disappear as management decision processes are widely supported by informa-
tion technology. Only decision and action processes will remain, and they will be 
information technology enabled, not information technology defined.

Process design will drive object-oriented computing when (and if) software 
objects replace software packages. In this scenario, the better the software object, 
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the better the software functionality. The better the software functionality, the 
better the process is enabled. The better the process is enabled, the better the pro-
cess. The better the process, the better the software object. Repeat as needed, as 
illustrated in Figure 3.19.

Building a new IT system before improving the management decision and 
information/support processes is like building a new production facility before 
improving the flow of the physical processes, in other words, you could end up with 
walls where you need doors. Lean Performance performs bottleneck engineering on 
management decision and information/support processes.

Lean Performance supports an overall strategy to attain a Virtual Lean 
Enterprise. It builds from the same attitudes and discipline as Lean Production, 
with management preparing the organization and demonstrating commitment. 
Lean Performance is also a growth strategy, just like Lean Production. Because 
nobody ever gets fired for improving their process, we’d better grow into our 
“leaned” capacity, utilizing resources freed up by lean improvements.

Finally, Lean Performance is necessary because management decision and infor-
mation/support processes often are not value added, are not integrated with other 
processes or process data, and don’t adequately support lean physical processes 
already continuously improving in the workplace. The output of Lean Performance 
is lean management decision and information/support management decision and 
physical processes because these processes:
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Have no waste remaining to eliminate (until next time)
Can be measured and continuously improved

Following the Lean Performance methodology is necessary to provide the 
framework, initiative, culture change, and process focus prerequisite to transform-
ing a manufacturing company into the continuously improving lean enterprise, 
continuously improving all enterprise processes in the context of a process structure 
we call Lean Commerce.
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Chapter 4

Lean cross-enterprise 
Processes

What Is Lean commerce?
Lean Commerce is the closed-loop IT-based business process model that supports 
manufacturing and service companies striving to reduce cycle time, flatten organi-
zational layers, and “lean” processes. Lean Commerce is the business systems model 
that enables the Virtual Lean Enterprise by providing an overall design for the con-
struction and use of the IT architectures for supply-chain management interchange 
of rapid communication of material requirements. Lean Commerce drives quick 
recognition and response by providing current supply and demand information 
wherever and whenever that information is needed throughout the chain of trans-
actions and activities in the virtual and physical spaces that constitute the Virtual 
Lean Enterprise.

The accuracy and timeliness of information are measurable quality attributes. 
The turnaround time from data gathering or input until information is available 
is a key factor in determining the ability to respond quickly to customer require-
ments. Lean Commerce is designed to extend the quick response advantages of 
lean manufacturing forward through customer relationship management, and back 
through the entire material requirements and production scheduling and execution 
processes.

The key customer-oriented purpose of Lean Commerce is to understand and 
respond to customers’ time-based demand expectations. The top priorities for 
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time-based competition include processes where an improvement will be noticed 
and appreciated by customers. Important among these are customer relationship 
management and production scheduling processes. Highest on the list, however, 
is the shipping process. Getting a positive notice from your customer is always the 
case when you are able to ship what the customer wants, when the customer wants 
it. It’s also nice to ship it where the customer wants it. The final test for lean imple-
mentation is to meet the customer order requirement, on time, every time, utilizing 
lean practices. The Lean Commerce model discussed here expands the opportunity 
to accomplish that objective by linking selling and distribution as a fully inte-
grated part of the entire production system, providing accurate information to all 
processes in the lean supply chain. The Lean Commerce model also addresses the 
implications of Web retail, and the B2B markets, integrating information systems 
in the management of the lean supply chain.

Many emerging lean companies and their supply chains successfully employ a 
majority of the practices of Lean Production, but they are still being whipsawed by 
previously existing mass production thinking in their order entry, scheduling, and 
production processes, especially the information/support processes that depend on 
accurate customer demand data. Although many production facilities have become 
lean, the ERP-based planning and ordering processes of customers continue to be 
highly cyclical, including periods of classical mass production inventory build and 
drain. There are also rapid short-term shifts in the mix of products required, even 
when total demand is predictable.

We have learned the hard way that you can’t produce to the plan. And, too 
often, you can’t ship to the schedule. MRP–MRPII–ERP notwithstanding, the 
customer never “pulls” to the plan. And, our customer’s customer doesn’t either. As 
a consequence, the manufacturing processes are struggling with the ever-changing 
schedule, especially schedule and order changes within product cumulative lead-
time. Until there is a fundamental shift in the approach to selling and distribution, 
one that incorporates a lean pull of customer order requirements planning, these 
cycles will remain and our planning and scheduling processes must accommodate 
them. Elements of “push” or “mass” production remain in the Lean Commerce 
model as the result of the continuing planning demand fluctuations and short order 
delivery requirements of many customers. This mass production “push” can be 
observed at several points in the model, wherever inventory is bought, manufac-
tured, moved, or stored at an earlier time or in a larger quantity than is actually 
demanded (pulled) by the customer. Due to the need to manage these fluctuations, 
the Lean Commerce strategy is to use the characteristics of “Pull” where appro-
priate and to use the characteristics of “Push” where necessary. Prior to applying 
or developing applications in the planning, forecasting, and scheduling processes, 
companies striving to achieve a lean enterprise should consider the characteristics 
of Lean Production in their own manufacturing processes.

Developing information/support processes based on the lean commerce model 
supports the overall transition to Lean Production by servicing material and 
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production schedules from the customer demand pull, while supporting produc-
tion smoothing practices to assist in leveling production.

A primary characteristic of the Lean Commerce model is the pull of demand 
from the downstream process to the upstream supply process. A true Lean Pro-
duction system is balanced so that no unneeded materials exist. A truly “lean” 
chain of supply would contain no unneeded materials in the chain. In many Lean 
Production environments, buffers exist in order to compensate for a lack of bal-
anced flow between processes. Similarly, Lean Commerce depends on the identifi-
cation of support buffers where needed but leaves them up to the production flow 
to determine.

In the context of production planning and scheduling, a perfectly lean system 
would be one in which customer demand pulls (via order and forecast) the system 
at a balanced rate, so that a flow of customer orders would replace the planning 
forecasts, with no significant unplanned fluctuations. To continue the production 
analogy, when an imbalance exists in a production process, either a queue of com-
ponents waiting to be processed or an excess supply of component inventory will 
exist somewhere in the process to provide a steady production. It is these imbal-
ances that we strive to eliminate through the continuous improvement process on 
the factory floor.

Correspondingly, when an imbalance exists in the planning and scheduling pro-
cesses, an excess (or inadequate) supply of planned purchase or production orders 
will exist. These orders require continuous management and data manipulation. It 
is the balance of this planned order flow and the wasteful work and cost to juggle 
them that improves using the Lean Commerce approach.

Truly “lean” information/support processes of planning and scheduling would 
contain no unneeded manufacturing or supplier orders. In this context, success-
ful management occurs in MRP II when supply is resolved with demand, aggre-
gate planning is translated into detailed planning, and planning and execution are 
linked together via a two-way flow of information (the closed loop).

In seasonal markets, consideration must also be given to the classical production 
and inventory control practices of inventory build and drain. Unless an enterprise 
is willing (and able) to pay for the short-term capacity needed to service shipments 
in a seasonal consumption market (think Christmas sales), inventory will remain 
in any Lean Commerce model.

The Lean Commerce model supports the overall transition to the Virtual Lean 
Enterprise, while accommodating today’s customer, who isn’t always providing a 
lean order “pull.” Requirements from existing mass production customers must 
be met today. As these customers become lean producers, with a correspondingly 
smoother and more balanced flow of delivery requirements, Lean Commerce will 
accommodate them by enabling a customer order/forecast (smoothed) pull on pro-
duction and material requirements, with processes already in place to accommo-
date them in the Virtual Lean Enterprise flow. At the same time, customers who 
are already lean producers, who provide a stable flow of planning forecasts and who 
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“pull” their deliveries “J-I-T,” are also provided for in the Lean Commerce model. 
This is especially important during this era of global transition to Lean Production, 
because quality and delivery performance are the measurements that will ensure 
future orders from these customers. If you lose your lean customers, you’ll be left 
with the remaining “mass producers” as your only customers, and they are looking 
more and more like endangered species in the (lean) global production base. And if 
they become extinct, so do you.

The organizational requirements of a lean manufacturing enterprise require 
lean process improvement within all process areas (i.e., marketing, production, 
etc.) and across process area functional boundaries. The organizational require-
ments of a Virtual Lean Enterprise require lean process improvements across enter-
prise boundaries. The Lean Commerce model that is being deployed by forward 
thinking companies to extend the use of lean practices across the supply chain is 
demonstrating that companies can work together in a “Virtual Lean Enterprise” 
if they all adopt lean principles and tools in developing and employing lean prac-
tices. Transforming to the lean enterprise in the e-commerce and e-business supply 
chains must not only include the aspects of Internet-driven customer relationship 
management, but it must do so in a lean model.

Lean Commerce processes span two or more organizational units (divisions, 
departments, sections, companies) but require process designs that reinforce lean 
principles and practices unfettered by organizational units. Lean Commerce 
requires changes in operating systems and organizational structures, including 
realignments of managers, staff, and workforce, and requires a new approach to 
external relationships (primarily suppliers and customers). Lean Commerce pro-
cesses require explicit elimination of barriers to lean operations caused by orga-
nizational, departmental, corporate, divisional, and enterprise boundaries that 
interrupt workflow, including management decision making, information flow, 
and administrative “turf battles,” waiting for authorization, bottlenecks, lack of 
feedback/feedforward, and communication.

The Lean Commerce model is based in lean principles, but with a clear rec-
ognition of the information technology systems development, and operations and 
financial considerations that must be made in the cross-functional and cross-enter-
prise process areas of customer relationship management, supply-chain manage-
ment, and production and operations management. The model can be used with 
the capabilities of most elite ERP suites or as part of a strategy embracing the best 
of breed in CRM (customer relationship management) and APS (advanced produc-
tion scheduling) applications, some of which have some elements of this function-
ality, although not until now presented in an integrated approach for deployment 
and with a team-based methodology for implementation. The Lean Commerce 
model can also include SCM, MES, CPFR, and collaborative demand software 
sets, if desirable.

Management decision support and executive information systems (EIS) can 
be incorporated in the Lean Commerce model, especially if those applications are 
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employed in management decision processes such as business planning and sales and 
operations planning (S&OP), integrated to central ERP system data. Lean Com-
merce practices synchronize the entire Virtual Lean Enterprise, creating significant 
benefit and competitive advantage for all “virtual partners.” The Lean Commerce 
model deployed through the Lean Performance methodology integrates lean pro-
cess improvement with lean supply-chain integration, resulting in the emergence of 
the multi-enterprise Virtual Lean Enterprise.

Although level customer demand “pull” is not the norm, Internet-based cus-
tomer relationship management processes are driving the transition to e-commerce 
and e-business. In the e-business economy, Virtual Lean Enterprise transforma-
tion is not possible without an Internet-based production smoothing approach 
that enables existing ERP technologies to be leveraged. In the absence of ERP 
supply-chain data, MUDA is generated in a vast amount to service the islands of 
separate data (noncentral data) and various island technologies (spreadsheets and 
independent database programs and applications) that are too often the new stan-
dard operating procedure in Lean Production implementations. The Lean Com-
merce/Virtual Lean Enterprise model is built to leverage existing ERP systems, 
which have come to dominate the essential processes in planning, forecasting, and 
scheduling, but Lean Commerce can be adapted to other or new software enablers 
as they are created and implemented. Some of these new enabling software sets 
are being developed and utilized by leading lean producers, including Toyota in 
North America. I will discuss the Toyota “Lean Commerce TPS” below. The Lean 
Performance methodology is focused on the implementation of a model designed 
to accomplish the enterprise transformation to Lean Commerce, and the Virtual 
Lean Enterprise, presented in Figure 4.1.

The foundation of the lean commerce model is Lean Production, a manufac-
turing system that has reduced throughput times and improved product quality 
in manufacturing environments all over the globe. In order to successfully use a 
Lean Production smoothing process, Lean Production processes must be in place 
and operating effectively. Lean Production processes are designed to operate on a 
pull basis, whereas most U.S. production planning systems are push systems (i.e., 
ERP, MRP, and production and inventory control systems with complex internal 
smoothing tools such as buffers, safety stocks, workstation queues, and in name 
only Just-in-Time systems).

The fundamental purpose of MRP II is to establish a process that links pro-
jected demand plans to supply plans in order to anticipate demand and to plan and 
schedule resources in a manner that supports a company’s strategic and financial 
goals. In ERP architecture, the MPS is the primary tool available for production 
planning. Linking the MPS in a Lean Production smoothing process to the flow 
of customer demand data, including both orders and forecasts, will allow greater 
visibility and flexibility. These agreements can be utilized to drive the planning 
or longer lead-time buckets of the model. As newer forecasts and eventual actual 
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orders are received, production schedules can be fluctuated up and down by prod-
uct through mixed scheduling in response to daily requirements.

ERP/MRP systems do not require Lean Production processes. Most lean pro-
ducers have experienced difficulty mating the mass production “push” basis of 
MRP with the “pull” mechanisms of lean. In fact, ERP/MRP systems can work 
more effectively in lean “pull” production environments than in mass production 
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“push” environments because standardized production processes in Lean Produc-
tion take the variability out of planning parameters (i.e., setup and run time) and 
compliance with quality specifications eliminate lot sizes and overruns that cover 
for scrap or rework. Production that is planned on process flow design complements 
the production input/output controls of MRP.

Lean commerce builds on the foundation of Lean Production by improving the 
linked information flow in the enterprise processes to include the direct (Internet, 
EDI, XML, SOAP, and manual) input of customer forecast and order data into 
the sales and operations planning (S&OP) and MPS processes. The lean commerce 
approach enables the use of that central data and shared information to present a 
dynamic flow of customer requirements to the entire Virtual Lean Enterprise, uti-
lizing a single vendor suite of ERP applications, or a best-of-breed approach.

The Lean Commerce model allows open access to the S&OP results as well as to 
daily changes in customer requirements, with the ability to input MPS agreements 
into selectable “time-fence” periods to develop Customer TAKT and to facilitate 
capacity and material planning tools to develop Operational TAKT. By incorporat-
ing a production smoothing process in a system that considers fluctuating, lumpy, or 
seasonal demand, Lean Commerce facilitates a smooth material and production flow 
throughout the Virtual Lean Enterprise of product partners. Production smooth-
ing also produces a part plan for parts whose production cycle, including suppli-
ers, is longer than the order lead-time from the customer. Lean Commerce delivers 
the smoothed plan that supports the extraordinary flexibility of Lean Production 
to shift the mix of products manufactured, executed through the use of focused 
product-oriented manufacturing cells and a flow of production sequentially mixed 
(scheduled) to provide a smoothed demand on internal and supplier resources.

In Lean Commerce, rate-based demand and production planning leverage the 
existing MPS process to provide a flow, or Customer TAKT, of projected demand. 
By continuing the sales and operations planning (S&OP) management process per-
formed today, an agreed-upon level of planned production can be established, and 
production/operations can adjust their cycle times by product to the Customer 
TAKT for that product or product family, producing an Operations TAKT that 
can be used to or build demonstrated capacity lower. Buffer requirements can also 
be calculated by MRP and benefit the production of seasonal or “lumpy” demand 
being smoothed by the Lean Commerce calculations. Creating a seamless handoff 
from the existing S&OP process to the Lean Production smoothing process, with 
information delivered Just-in-Time, can be accomplished with Lean Commerce.

Lean Commerce is a capable operating system that incorporates data integrity. 
That is not to say that Lean Commerce “automates” a successful S&OP (sales and 
operations planning) and follow processes. Lean Commerce encourages but does 
not by itself generate reliable forecasts. It is still the responsibility of management 
to manage. One of the critical management tasks that must be accomplished is a 
correlation between the sales forecast as it is input to the planning process and col-
laboration with customers to jointly review projected demand and to understand 
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customer needs. It is paramount to distinguish between what the customer actu-
ally wants and what the company wants to think the customer wants. Gathering 
accurate market data is the first step in producing a usable forecast. Sending accu-
rate data, once collected, to the planning process is also critical. A “wish” forecast 
isn’t helpful. Although some forecast projections may not be what the Board of 
Directors wants to hear, better data makes for better forecasts and better planning. 
Knowledge that a product is fading in the market, or a market is not developing 
as one would like, can provide direction to new product development and intro-
duction to maintain financial performance, rather than suffer the sales declines 
otherwise indicated.

Lean Customer Relationship Management

Mass production led to mass marketing and the decline of the importance of indi-
vidual customers. This has been partially recognized in the many belated attempts 
at customer service initiatives and, more recently, customer relationship manage-
ment (CRM). Because primary Lean Production objectives include customer focus, 
with market-driven products and improved customer service paramount, the shift 
to Internet-based customer relationship processes is very appealing in the Virtual 
Lean Enterprise.

Information about customer requirements must be consistently updated 
throughout all planning and scheduling processes. The aggressive selling system 
employed by Toyota in the TPS in Japan (obtaining orders directly from the cus-
tomer and pulling production with them) made the success of heijunka (production 
smoothing) possible.

In the early years of the 21st century, “buzz” and “hype” surrounded the emerg-
ing “point and click” possibilities of Internet-based customer order management, or 
CRM. A lot of dotcoms learned that “point and click” is useless without “pack and 
ship.” Click and mortar is the successful model. But even the mortar isn’t enough 
when it doesn’t contain the inventory that the customer has ordered. The latest 
lesson in e-commerce is that the emerging virtual supply chains that support new 
Internet-based customer relationship management must be linked to enable the pro-
duction of the right goods, at the right time, to support the impatient e-customer.

The primary objective of lean customer relationship management is to maxi-
mize revenues from a customer over the long term, not from the market in the short 
run. In the lean enterprise, ever-changing customer requirements information must 
be available to all process owners, operators, and customers who are affected by it, 
including suppliers. Production smoothing keeps the total volume of production as 
constant as possible. In turn, the volume of business to suppliers is steady. Short-
notice order changes are rare. The lean customer relationship management process 
forms the front end of a Lean Production system that is pulled by the requirements 
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of the customer and still enables the factory to operate with less inventory, higher 
quality, lower costs, and quicker response to the customer.

A lean customer relationship management process interface with production 
must include the ability to manage contact with the customer before, during, and 
after the product is booked and shipped. Lean customer relationship management 
must collect data on customer needs and preferences on a continuous order-driven 
basis and feed it back into the new product development process to identify market 
trends directly. It must also include mass customization order processing to meet 
individual customer order requirements.

Lean customer relationship management processes empower intensively trained 
personnel, with multiskilled teams versed in all aspects of sales product knowledge, 
order processing, and customer profiling (i.e., one-stop [person] selling); product 
specialists, not professional salespeople; team cooperation versus individual com-
petition; and standardized pricing versus negotiation. A lean customer relation-
ship management process is based on the pull of customer orders (not production 
to stock), minimal distribution channel inventory, and a short delivery cycle (i.e., 
as little as 4 days at Toyota for a Corolla compared to 6 to 12 weeks for U.S. 
assemblers).

As illustrated in Figure 4.2, the Lean Commerce system is driven entirely by 
customer requirements and is delivered via EDI, XML, and SOAP order sets; by 
EDI, XML, and SOAP release or planned order sets; and via manual order entry, 
necessary for orders or plans received by fax, snail mail, phone, or otherwise. Cus-
tomer requirements are loaded into the planning or “push” cycle at the top of the 
model and are used to provide the “pull” to the manufacturing processes at the 
bottom of the model. These customer requirements are obtained from a variety 
of sources and are perhaps managed by a variety of system enablers in most IT 
environments.

As illustrated in Figure 4.2, customer requirements are key to the realistic 
flow of demand requirements and subsequent production flow. Also critical are 

Customer

Customer Pulls

LEAN COMMERCE
MANUFACTURING MODEL CUSTOMER RELATIONSHIP  

Manual Orders Internet EDI/XML/SOAP Pulls

E -Commerce Customer

figure �.2 Lean commerce model—customer relationship Level
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the early intervention capabilities of the “available to promise inquiry,” illustrated 
in Figure 4.3. “Available to promise” is a time-honored system tool that facilitates 
the demand planner in smoothing the initial entry of order demand. A customer 
order “consumes” planned production within already agreed-upon and established 
Operational TAKT. The demand planner quickly sees overload, or available under-
load, and can work with the customer to shift the plan accordingly. The produc-
tion smoothing process that is possible with Lean Commerce follows. Rather than 
continuously manipulate the planned, firm planned, and released orders in the 
typical system, what I propose is that the mechanics of MRP, driven by the push 
of customer orders, forecasts, and internal S&OP demand smoothing, be allowed 
to function as designed by the MPS/MRP originators. Our “available to promise 
inquiry” has all the critical data needed to book an order into the schedule, not be 
disruptive to the schedule.

Lean Production Smoothing
The three elements of Lean Production smoothing are: customer requirements 
demand pull Customer TAKT determination; rate-based Operations TAKT deter-
mination; and mixed-model production scheduling. These work to support and in 
turn are supported by the other Lean Production practices to improve the volume 
and pacing characteristics of Lean Production.

During the evolution to MRP II and ERP, the processes of forecasting, business 
and production planning, and (later) S&OP were improved to include regular meet-
ings, usually monthly, of senior managers from all functions of the company. The 
S&OP team makes decisions on how to allocate resources when projected demand 
and supply plans are out of balance, resolve any other issues (holiday or shutdown 
planning, etc.), and agree on a single operating plan. The S&OP process is utilized 
in many Lean Production environments to update the company’s operating plan, 
projecting future demand and analyzing the company’s resources and capacity. In 
the lean enterprise, S&OP is the planning tool that balances supply and demand 
across the future planning horizon and enables effective decision analysis at the 
aggregate level, while providing a “benchmark” for detail decisions about product 
families and eventually product SKUs. In a well-operated S&OP process, top man-
agement is engaged in the key process necessary to manage the enterprise, making 
the critical decisions necessary to integrate operating plans to the financial forward-
planning processes. Key to planning for production in the lean commerce business 
model is that the S&OP/heijunka production smoothing processes are the basis for 
three elements of pacing: Customer TAKT, Operational TAKT, and engineered 
cycle time, also referred to as demonstrated capacity. Key to delivering product in a 
lean flow in the Lean Commerce model are three elements of production flow. The 
first is balanced production, in which all operations or cells produce at the same 
engineered cycle time, which is less than or equal to Operational TAKT. The sec-
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ond is that these operations and cells are in a balanced plant, where the capabilities 
of resources are balanced to Customer TAKT to produce an Operational TAKT 
that can produce at least the Customer TAKT quantity. The third is that the lean 
commerce business model employs a pacemaker process, which is any process along 
the product process stream that sets the pace for the entire stream. The pacemaker 
process is not the constraint or bottleneck process: these operations or cell processes 
should be balanced, not relied on to pace. The pacemaker process is usually near the 
customer contact to the process stream, where the customer pull is received. The 
pacemaker process is often the final assembly cell. See Figure 4.4 for an illustration 
of the Sales and Operations Planner Level of Lean Commerce.

The issue of TAKT time is perhaps the greatest point of dissent between the 
“techies” and the “leanies.” A few definitions are in order so that a common base-
line can be established between the two camps on the central question of TAKT: 
what it is, how we arrive at it, and what we do with it. TAKT time has several 
elements, each distinct and important to the effective use of TAKT to manage 
production. As stated above, TAKT-based planning and execution includes three 
primary elements of smoothed production planning built over the foundation of 
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figure �.� Lean commerce model—Sales and operations Planner Level
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three primary elements of balanced production execution. A final execution prac-
tice makes the system flow as customer requirements are met.

The first element of production smoothing (heijunka) is Customer TAKT, which 
is the frequency of customer demand and ultimately the frequency at which a prod-
uct must be produced by the final physical process in order to meet that demand. 
If it hasn’t been said often enough, there would be no need for production smooth-
ing if the customer demand were to be rock-steady at a fixed quantity of demand 
for each period of execution. Alas, that is not and will not be the case, unless of 
course the planned economy ever takes root, and production and consumption are 
dictated by higher authority. Anyone who is familiar with the rise and fall of the 
planned economy of communism does not expect that to occur. In the S&OP in 
Lean Commerce, Customer TAKT is calculated from the sales forecast and cus-
tomer orders, incorporating and allowing for adjustments that are inserted into the 
calculations through business plans, production plans, and the S&OP agreements 
themselves. Figure 4.5, showing the S&OP planner screen, illustrates how the data 
streaming into the production smoothing process is presented to the S&OP plan-
ner, where that data can be adjusted, and other data inserted by the S&OP planner. 

SOP PLANNER SCREEN

PART # 12-33789-01
FROM
TO
BUSINESS PLAN
FORECAST
PLANNED ORDERS
FIRM ORDERS
SUGGESTED MPS
MASTER SCHEDULE
INVENTORY
DAYS ON HAND @ C/TAKT 

PART # 12-33789-02

FROM
TO
BUSINESS PLAN
FORECAST
PLANNED ORDERS
FIRM ORDERS
SUGGESTED MPS
MASTER SCHEDULE
INVENTORY
DAYS ON HAND @ C/TAKT 

AZ PRODUCT LINE TOTAL

FROM
TO
BUSINESS PLAN
FORECAST
PLANNED ORDERS
FIRM ORDERS
SUGGESTED MPS
TOTAL PRODUCTION
DAILY PRODUCTION
INVENTORY
DAYS ON HAND @C/TAKT

02-26-07
02-26-07

600
1500
1400

0
0

4800
5800
0.19

02-26-07
02-26-07

13000
16000
16000
28000

0
0

46000
0.41

02-26-07
02-26-07

38000
40000
37500
41000

0
39000
39000

289000
0.34

02-27-07
02-27-07

600
1500
1400

0
 0

10000
15800

0.53

02-27-07
02-27-07

13000
16000
16000

0
0
0

46000
0.41

02-27-07
02-27-07

38000
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37500
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0
39000
39000
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0.34
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0
0

10000
25800
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02-28-07

38000
40000
37500
45000

0
39000
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39000
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0.33
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190000
200000
187500
200000

0
195000

39000
281000
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03-06-07

190000
200000
187500
200000

0
195000

39000
276000

0.28

BACKLOG

1000
0.03

BACKLOG

740000
0.53

BACKLOG

29100
0.35

CHANGE
TIME

BUCKETS

ROLL
FORWARD

(TIME)

ROLL
BACK

(PARTS)

ROLL
FORWARD

(PARTS)

DISPLAY
CUM

TO DATE

DISPLAY
MPS ONLY

MPS
INQUIRY

MATERIAL
AVAILABILITY

SIMULATE
MPS

ROLL
BACK

(TIME)

figure �.� SoP Planner Screen
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These insertions include consideration for build and drain, seasonality, and other 
lumpy demand such as intermittent demand shifts, inventory adjustments for pro-
motions and phase-outs, as well as planning for holidays and plant or facility shut-
down periods.

In some cases, it is more accurate to say that, because Lean Commerce uses 
time fences in the demand calculations, the SOP planner screen displays the Cus-
tomer TAKT per time fence. This figure represents the number of units that must 
be produced in order to meet the demand for that period and also be in an in-stock 
position sufficient to meet the Customer rate of demand in the following period 
without increasing or decreasing the Customer TAKT more than an agreed-upon 
percentage that can be accommodated by the Operations TAKT and engineered 
cycle time.

Customer TAKT per time fence is the demand pull rate determined by the SOP 
planner, as daily or more frequent review is performed of the key planning data 
displayed on the single SOP planner screen. Using the language of demand and 
supply, Customer TAKT is the demand for capacity, and Operational TAKT time 
is the supply of capacity and also the rate of production required to meet Customer 
TAKT. The Operational TAKT calculation is operating time divided by quantity 
required. For example, if customers require 240 items per day and the plant oper-
ates 480 minutes per day, Operational TAKT is 120 seconds. If the Customer 
TAKT for grommets is 240 grommets per day, and the grommet line operates 480 
minutes per day, Operational TAKT is 2 minutes. To meet customer demand, suf-
ficient resources, both in people and equipment, must be available to produce one 
unit every 120 seconds. The finishing operation for grommets needs an output rate, 
or engineered cycle time, of 120 seconds or less. Operational TAKT is the demand 
for capacity whereas engineered cycle time represents the supply of capacity. Engi-
neered cycle time is the proven output rate from the cell or line or other resource 
involved. So, the simple proposition of Lean Commerce is this—Customer TAKT 
balanced to Operational TAKT balanced to engineered cycle time, running in a 
balanced work cell facility paced by a final assembly process that receives the signal 
to build via a customer “pull.” The customer “pull” is either an actual customer 
order for immediate shipment or a stocking order for build of seasonal or otherwise 
lumpy demand considerations and coverage. Lean Commerce is all calculations 
and decision support available to both the SOP planners as well as the entire staff 
involved in the lean ERP processes, as well as the mixed-model and final assembly 
scheduling processes. Therefore, everyone is on the same page, with the same data, 
for the same objective. The SOP planner screen calculates Customer TAKT well 
into the future and displays this value on the screen. Whether business is increasing 
or decreasing, operations personnel can see future workload for months out into the 
future and concentrate on developing increased or decreased engineered cycle times 
(demonstrated capacity) to meet the increases or decreases in demand.

The SOP planner screen is the dashboard for producing a smoothed master pro-
duction schedule (MPS). The MPS then flows into the MRP calculation to produce 
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the detailed material requirements plan (MRP). The SOP planner screen displays 
all key planning parameters on a single screen, including customer demand (firm 
shipping orders, planning orders, and forecast separately displayed), business plan 
for the part, current master schedule, and the planned inventory in both units and 
average days of customer coverage on-hand. Whether planning at the product level 
or product family level, the screen displays the product family totals at the bot-
tom of the screen so the planner can review the proposed MPS relative to the total 
Operational TAKT previously established. Planning at the product family level is 
usually accomplished by using planning or two-level planning bills, and the Lean 
Commerce model and SOP planner screen support this approach. In a planning 
bill, the common components in the family are structured on the planning bill 
along with each of the unique components. The modular structure of the planning 
bills allows over-planning of the unique components, which enables minimal buffer 
stocks to cover instances of finished demand variation. Utilizing this planning bill 
approach enables buffer coverage to be proportional to and time-phased with Cus-
tomer TAKT, unlike safety stock or buffer stock at the finished good level, which is 
fixed and not drawn up or down as demand fluctuates.

Planning is performed in master production time-fence periods, with variable 
lengths for products and product families established in the part item masters so 
planning can be performed by part or family in daily or weekly time-fence periods 
in the near term and in weekly and monthly time-fence periods in the future time-
fence periods. The Lean Commerce model uses time fences in the MPS, where a 
time fence is equal to a certain period of time that corresponds to a certain (select-
able) demand source rule that will determine the demand accumulated to drive the 
demand input to the calculation.

A key consideration in the use of time fences is the separation of planning time 
fences from scheduling time fences. Planning involves putting in place the right 
level of resources, while scheduling does the optimum with the resources available 
now, with timely information about continually changing customer requirements 
available when and where it is needed to make decisions. The planning time fence 
is essentially a “push” driver to the manufacturing supply chain and to the manu-
facturing processes. It has larger time buckets, a longer horizon, and deals with 
products on an aggregate, usually family, basis. The scheduling time fence has daily 
time buckets, a short time horizon, and deals with finite products and resources. 
The order time fence is daily and immediate.

Time fences can also be viewed as rules that govern changes to the MPS. Begin-
ning far in the future, beyond the cumulative lead-time of the parts being planned, 
requirements resemble a solid stream of fluid and difficult-to-differentiate fore-
casts and planned orders. At the far horizon, it is relatively easy to make planning 
changes at the product and product family levels.

Planning decisions become increasingly restrictive as the time of supply-chain 
production “pull” approaches. Within the cumulative lead-time boundaries, plan-
ners can and do make decisions and trade-offs that are reflective of capacity and 
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material realities. The nearer to lead-time the customer changes demand, the more 
difficult it is to accommodate. As noted above, buffers and safety stocks have been 
planned by MPS/MRP processes in order to manage these fluctuations, but often 
proponents of pure lean advocate for “zero” buffer. This is a tricky proposition and 
is not to be embarked upon lightly. It is better to work down the buffers and safety 
stocks as lean transformation goes forward than to paralyze customers, suppliers, 
and operations with hard turns toward pure J-I-T before the operations are ready, or 
in cases where market and customer demand fluctuations simply won’t allow this.

Operating with a “frozen period” is desirable but not always possible. The 
“front” or short time fence can be used to denote the frozen period, which should 
be a short-order activity period, perhaps equal to the final assembly/ship lead-time. 
If the frozen time fence is longer than the assembly/ship lead-time, it will cause 
frequent disruptions, reschedules, and expedites to accommodate customer (and 
management) last-minute inserts and changes. Short product lead-time, demand 
pulled production, and flexible lean mixed-model scheduling all work against a 
long frozen time fence. In an enterprise where throughput time is in minutes, the 
need for frozen periods is also in minutes.

The Lean Commerce model requires demand source rules that are selectable 
(hierarchical) at the system, product family, or part level and that allow selection of 
input from a variety of sources and levels of input, with only one input source per 
period, defined in the production smoothing process. The Lean Commerce model 
requires, for mixed-model scheduling, a calculation driver “T,” where “T” is equal 
to a period of time that is selectable (hierarchical) at the system, product family, 
production line, or part level, and that represents the length of time over which 
customer orders are to be considered as the demand driver to the calculation. What 
results from these calculations is the Customer TAKT as presented to the lean 
producer by their customers, over time and across time fences. Toyota in North 
America utilizes a variation of this model today.

Loading and smoothing the demand data on a daily or more frequent basis 
provides an invaluable resource to the entire lean chain. The planned order output 
shows all eligible viewers exactly what we think is going to happen, based on all 
best available data and input, smoothed through our best flow calculations. The 
order pull from the customer that is fed to the pull point at the shipping location is 
the trigger for all square, signaling, two-bin or kanban lean visual management in 
the factory. The demand data, smoothed through the S&OP and MPS processes, 
and calculated by MRP, is also available for APS or line scheduling and balancing, 
with local Operational TAKT calculation. The flow of manufacturing orders that 
constitutes the major maintenance burden in most manufacturing systems is basi-
cally ignored, other than to use order records to flush inventory. The same order 
records, as I describe them below, can be used to generate kanban tickets, if desired, 
at BOM stocking points (although I prefer to call these BOM “release” points). By 
utilizing MRP generation to produce the e-kanbans, safety or “buffer” stock lot 
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quantities or calculations can be utilized in order to provide the “smoothing” of 
safety, or buffer, quantities in a lumpy demand flow.

Used in conjunction with the time fence and demand source capabilities of most 
ERP-based MPS modules, the Lean Production smoothing process is customer 
focused, which helps align MPS planning orders and the (eventual) customer-pulled 
production requirements. The consumption rates developed through the Lean Pro-
duction smoothing process provide supply-chain forecasts and schedules that are 
also more aligned with customer requirements pulled through the system. Rate-
based planning aligns upstream component schedules also. Smoothness in the MPS 
improves the downstream component, supplier, and assembly processes, making 
them easier to manage and execute. As illustrated in Figure 4.6, Rough Cut Capac-
ity Planning is available to review the plan prior to MRP execution.

Working further downstream, the MRP module of existing ERP software 
packages is used to develop production and supplier schedules, with mixed-model 
scheduling utilized to balance or smooth the final assembly schedule and upstream 
production flow.

The primary ERP assumption of the Lean Commerce model is “You can’t get a 
makeable schedule from an ERP system, but you can get a pull-able plan.” A make-
able schedule is a schedule that contains all the customer order requirements for 
the period, as well as the production sequence supported by capacity and material 
availability to produce the customer requirements on schedule. They are so rare that 
sightings are almost never reported, and when reported they are usually discovered 
to be in error. Lean Commerce delivers a “this moment” makeable schedule to 
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virtual enterprise partners and facilitates the kanban and visual adjustments to 
plan that commence as soon as the customer makes a change. Other drivers of 
adjustment to schedule include supplier failure or mistake, machine breakdown, 
and operator absence. A “pull” production environment with visual production 
control works to manage the fluctuations of shop floor control far better than an 
MRP-produced schedule that is wrong before it hits the floor.

At the Lean ERP level, a supplier plan is developed that is “broadcast” to enter-
prise suppliers to provide demand forecast and order information. As simple as 
this seems, all the virtual partners utilize supplier broadcast to “load” current and 
future requirements data across the virtual lean enterprise, daily or more frequently. 
The simple fact of the demand data driving the planning and execution, within 
lead-time, of the components consumed in the end-products of the virtual “chain” 
creates tremendous synergy of supply and demand, with each partner reacting to 
requirements as its Operational TAKT and engineered cycle prowess will allow. 
Although all demand requirements are presented for planning, suppliers deliver 
only when pulled by the consuming partner. When the MPS/MRP plan runs 
again, all partners are back in sync, and the process of planning and meeting part-
ner requirements begins again.

After the SOP planner completes smoothing the MPS, MRP generates the rec-
ommended schedule and sequence for components and subassemblies. With the 
MPS process ensuring that all customer orders and forecasts are able to be ful-
filled, the component and subassembly scheduling process is designed to sequence 
production efficiently and to prioritize production while maintaining the agreed-
upon Operational TAKT. Figure 4.7 shows the assembly scheduling screen that 
enables orders to be arranged into the appropriate efficient sequence for the day’s 
production.

Finally, mixed-model scheduling (smoothing) of the production sequence 
enables flexible balancing of the demand flow manufacturing processes and ensures 
a level demand-pull across component lines and through the supply chain. Mixed-
model scheduling techniques are supported to allow line and shift prioritizing of 
production considering actual customer pull requirements and buffer component 
and finished good inventories. Product rotation and changeover based on produc-
tion efficiencies is supported, and common information about requirements is pres-
ent at both the planning and scheduling levels of the model. Planned component 
availability is utilized to enable J-I-T-triggered pull kanban practices to “pull” sup-
ply into production processes. Figure 4.8 illustrates the Factory Flow level of Lean 
Commerce.

The final assembly screen shown in Figure 4.9 provides simultaneous visibility 
of multiple assembly lines for a given day. This screen also provides a link to the 
MPS inquiry screen to allow for visible customer demand at all levels of planning 
and scheduling. Maintenance of MRP orders is abolished, with requirements slot-
ted by line and part/quantity, and reporting is limited to backflushing of consumed 
inventories against completed customer shipments.
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Lean Supply-Chain Management
In the supply-chain management model, suppliers are viewed as forming a chain 
of linked processes. The concept is derived from the need for each producer in the 
chain to have its lower-tier supplier provide process inputs at the right time, in the 

Customer
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right quantity, and to the right quality. If this is not done throughout the chain, the 
supplier delivering to the last “link” (i.e., original customer) cannot meet the final 
producer requirement.

Pioneering lean manufacturers have demonstrated that the key to a competitive 
supply chain is found in the way shippers work in cooperation with their suppliers. 
Shifting the burden (and cost) of inventory down the supply chain has often been 
the driver behind sourcing of components with more frequent (J-I-T) deliveries. 
Suppliers are expected to maintain the capability to deliver, no matter how the 
schedule fluctuates. Inventory is used to buffer the inaccurate schedules. However, 
shifting the burden (and cost) of inventory down the supply chain does nothing to 
improve the performance of the chain, and the lean enterprise is nothing more than 
a lean supply chain. Lean Commerce processes extend the lean supply chain into 
the Virtual Lean Enterprise.

In the Virtual Lean Enterprise, a supplier–customer relationship is viewed as a 
set of reciprocal obligations, based on a commitment to lean principles and prac-
tices. At the top of the chain, producer obligations include a feasible production 
schedule, with level loading and a balanced flow of production. Producers often 
assist with suppliers’ lean transformation and offer a stable relationship as an incen-
tive, often hinged on a quality certification program.

Supplier obligations include maintaining capacity to meet expected demand and 
on-time delivery, while sharing continuous improvement benefits. Lean producers 
expect their partners, virtual or otherwise, to operate in a pull-based production 
process in compliance with the customer’s quality requirements.

Lean supply-chain management relies on long-term cooperative vendor relation-
ships, not on a set of adversarial relationships among several suppliers or multiple 
suppliers, each with a small slice of the required order. Lean supply-chain manage-
ment utilizes the purchasing department as a team member in the new product 
introduction process, and as a contributor to continuous improvement with new 
materials, services, equipment, and product ideas. Lean supply-chain management 
utilizes multiple vendor selection criteria, not just cost. These include the willing-
ness to partner, sharing cost information, commitment to lean practices, and con-
tinuous price reduction targets over the life of a part.

In the lean supply chain, suppliers are expected to deliver according to lean 
practices, utilizing a pull-driven, continuous flow of incoming materials, with qual-
ity certified goods delivered to J-I-T scheduling. There are no supplier-required 
inventories upon delivery; instead, delivery lot sizes are based on customer speci-
fications. Linking through the application of the Lean Commerce model allows 
partners to view each other’s flow, and anticipate demand, with delivery occurring 
only on receipt of kanban card or e-kanban.
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Lean Performance China Strategy

Although transferring product manufacturing offshore is not the subject of this 
book, it is appropriate to include a discussion on the phenomenon of offshoring in 
an ERP implementation project management book for one reason: the ERP project 
manager must be involved in any current or projected offshoring process under-
taken by the enterprise. Should the ERP project manager come into an already 
completed offshoring activity, there is still a need to ensure that new ERP process 
support is extended offshore in the current implementation. With those consider-
ations in mind, here is an analysis of the offshoring activity and support needed 
from the ERP implementation. Here are a few issues to consider:

What if a major fire or other catastrophe occurs in our Chinese facilities?
Will we be protected in terms of product flow if we lose our supply from 
China?
Especially for R&D intensive products, coordinating the process stream of 
market research—product development—product manufacture—first piece 
acceptance is more difficult the further production is from the customer. Is 
this the case for our products? How will we accomplish these processes in our 
new ERP system?
Can the product development and engineering processes be outsourced for 
our product(s)? If not, can these processes be made to flow so that time to 
market is not significantly impacted?
How long will it take to get product from our new operations? Unfortunately, 
experience shows that it can take two to three times the expected timeline 
before product is available. And products won’t be selling in the new market 
until then, either. By the way, current U.S. base of supply or manufacture 
will remain in operation in some form until the last product is outsourced. 
Remember this as a cost addition in projections and payback analysis.
What would be the cost of safety stocks to cover delays in the scheduled 
versus actual start-up of shippable production? Include products not being 
transferred, if production capacity might be needed to cover shortages of 
items that are being moved.
What would be the cost of additional inventory of goods in transit over long 
distances from China, or another outsourced location, to our customer?
What additional finished goods (forecasted) would be needed to meet target 
inventories build and drain?
What would be the cost of additional safety stocks to ensure uninterrupted 
supply and seasonal demand?
What are the inventory supply risks from additional scrap and reject costs 
associated with the new facilities’ learning curve?
Any impact from the newly emerging “on demand customer?”

n
n

n

n

n

n

n

n

n

n

n
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Because all forecasts are wrong, and “the longer the forecast, the wronger 
the forecast,” your forecast will need to be better, or your on-hand inventory 
will have to increase, or your customer service will suffer. Add the number of 
days of additional forecast you will need to act on (based on a 45- to 80-day 
increase to your product lead-time) and project the additional cost to average 
inventory cost on hand, including the impact of average forecast error.
The reality of offshoring is that there will be an early impact of out-of-stock 
conditions causing lost sales. There will also be lost sales due to longer lead-
times. These will perhaps be replaced by new market sales, but probably not 
right away. How will this impact your enterprise?
Lean is for the office, too. A linchpin in any successful China strategy is 
to operate lean processes in product development. Lean processes must also 
include sales and operations planning, lean product design, lean postpone-
ment supply chain, lean postponement product configuration, and lean post-
ponement assembly and shipment. Will ours? Are we lean in these processes 
now?
Can we get lean in time to support the process of outsourcing?
Consider IT requirements including cost to install communications equip-
ment and software necessary to manage new data-enabled processes for prod-
uct development and manufacturing control handoffs and information flows 
between U.S. operations, China supply, and the customers.

Following the thesis that, in the lean China process architecture, the jobs in the 
customer-facing processes remain or emerge in the customer product/service mar-
ket, an argument can be made that most of the jobs in the new lean China supply 
chain will be in engineering, purchasing and supply-chain management, customer 
service, and information technology. In product markets, it is probable that final 
assembly, packaging, shipping, warehousing, and delivery jobs will either stay here 
or emerge in the customer product market as well.

Supporting a Lean Factory Flow

Although the lean commerce process improvements above should provide an 
immediate benefit to customers, there are several other process areas that can also 
be further improved utilizing Lean Commerce. Because of the integrity of the 
Lean Commerce model, the planning and production scheduling strength of rate-
based MPS, MRP, and mixed-model scheduling processes can be coupled with 
the pull execution of kanban, including supplier broadcast (Internet messaging or 
EDI, XML, SOAP, and fax) material pulls. Existing ERP database and master files 
can be utilized to produce kanban tickets in support of mixed-model scheduling. 
Scheduling processes can be coupled with the pull execution of kanban practices, 

n

n

n

n

n
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including supplier broadcast (EDI) material pulls, e-kanbans, and RFID (radio 
frequency identification).

Kanban is the Japanese word for “signal.” A kanban is usually a card or ticket 
used to trigger inventory replenishment of parts and components stocked in a pro-
duction facility, line, or cell. A kanban is generated when an item is consumed in a 
production process. Often, a kanban card is at the bottom of the bin or other con-
tainer that has been emptied. When an operator pulls the last component out of the 
container, the card is “sent” to the supplying external vendor or internal supplying 
cell or department to trigger a resupply.

Providing kanban dispatching capability produces a visual control to authorize 
production, leveraging the existing work order or orderless-based records. Kan-
ban, a powerful production control technique, is not a planning technique. The 
kanban can communicate to the workshop what to make, when to make it, and 
how much to make, but only in the present time period. Kanbans cannot predict 
what materials or how many of them are needed for future time periods within the 
cost and operational efficiencies of MPS/MRP processes. However, used within 
the Lean Commerce approach, they provide significant benefit to production bal-
ancing efforts and corresponding quality improvements. Kanban practices are a 
much more effective production “dispatching” tool, far superior to the now greatly 
discredited “fixed dispatching” of MRP. Lean ERP utilizes MPS Customer TAKT 
quantities to develop kanban quantities in lumpy demand scenarios as well as kan-
ban completion to backflush inventory records.

Kanbans can be triggered, utilizing MRP-based buffers and “fudge factors” 
or on a straight zero inventory basis, at all BOM levels of a product produced in a 
Lean Production environment. These system kanbans can then be utilized to “pull” 
the supply of components, subassemblies, and assemblies to buffers or stocking or 
feeder lanes.

At Toyota North America, the e-kanban system is a parts ordering system with 
suppliers that is based on the actual vehicle sequence plus an actual consumption 
adjustment. Parts are obtained and unloaded at the plant based on the actual progress 
of the assembly line. Of course, efficient and effective use of the e-kanban system 
depends strongly on the accurate and consistent delivery of parts. In practice a virtual 
lean logistics management system generates supplier pick-up schedules to the e-kan-
ban system and trailer routes to logistics partners. TPS I/T then calculates pick-up 
and delivery intervals, taking into consideration supplier locations, cross-stocks, and 
manufacturing plant requirements.

Kanban cards and mechanisms have been implemented in a wide variety of 
manufacturers, distributors, and suppliers. As more of these implementations 
become successful, the idea of utilizing kanban to replace MRP has become fash-
ionable in some lean camps. It is thought that a forecast-based MRP system has 
too much “push” of detail part predictions, with poor kanban performance as a 
result. Advocates of Lean ERP understand that too much reliance on MRP can 
contribute to the high cost–low availability problems of many manufacturing 
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environments. Lean ERP proponents also understand that many of these issues are 
“user-based”—that is, inadequate use of existing tools for inventory replenishment 
or overdependence on transaction-based planning and releasing of shop require-
ments and inventory support and flow cause problems in lean environments, as well 
as in environments that are not lean. Work needs to be done to align the positive 
attributes of ERP/MRP with the realities that lean flow controls such as kanban are 
better “in the flow” than MRP-generated schedules and dispatches.

Lean ERP proponents are interested in the possibilities of solving the problem 
of applying kanban to the external supplier, whether that supplier is a vendor or 
an affiliated business facility. It is generally conceded that the benefits of manual 
kanban are more difficult to obtain when the supply chain includes external suppli-
ers. An e-kanban process is a desirable solution to the mix-up and proliferation of 
cards that can occur when kanban is utilized with external and especially distant 
suppliers. When kanban data is formatted in a bar code, electronic communication 
based on location and part elements of the bar code can facilitate the replenishment 
processes in every stage, including receiving, shipping, and consumption.

The generation of the e-kanban is another process where Lean ERP proponents 
think MRP can add value. Utilizing the lot sizing logic as the kanban quantity 
modifier, an MRP system can be used to generate “period order kanban” quanti-
ties, based on the current Customer TAKT generated through Lean Production 
smoothing (see the Lean Commerce section). A kanban that can rise and fall “to 
the beat of the customer” means the fluctuations of lumpy demand can be consid-
ered at the heart of the lean system.

Allowing your MRP system to “push” material requirements data through the 
supply chain causes massive disconnection between actual demand and flow of sup-
ply. Lean MRP can have positive uses in the Virtual Lean Enterprise. MRP can be 
the “director” of demand signals that flow continuously through the supply chain, 
generating e-kanban cards and utilizing Radio Frequency Identification (RFID) 
to report location and expected arrival, linking to customer demand data flowing 
through SOA (service-oriented architecture) into the S&OP. MRP also is used to 
generate period “blanket orders” of finished product demand for backflushing to 
consume. Actual process costs can be captured as blanket orders are consumed 
through product shipment of kanban component quantities to keep the entire 
repository of central data in balance. Kanban can be used in a “dynamic” process 
utilizing the MRP program logic of ERP software such as SAP in an “event-driven” 
kanban process that uses actual demands and actual inventory on the floor to deter-
mine systematically when to create an MRP requirement. The “event” of a require-
ment drives the creation of the kanban order, and kanban cards are printed with 
due-to-stock dates applied. The amount of kanbans produced for each part is based 
on actual customer demand, in the appropriate period. As software-driven lean 
flow practices become more widespread, expect real-time data to drive real-time 
kanban card generation. Some companies and vendors are already delivering some 
of this functionality.
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RFID is an emerging technology that enables a manufacturer to track and 
review real-time data about the in-stock and in-transit quantities of a part. The 
effort to implement RFID has been driven in some industry segments by power-
ful proponents. Wal-Mart and other retailers issued mandates to their suppliers 
to implement RFID technology, as did the Department of Defense. By the end of 
2006, compliance to these mandates was “yesterday’s news.” That’s not to say that 
it’s been easy or cheap. In a lean enterprise, RFID may be a key enabling technology 
that enables the future Virtual Lean Enterprise.

Advanced RFID applications are now enabling supply-chain and logistics per-
sonnel to identify the current location, including warehouse or distribution bin, of 
a part/quantity as well as the movement of that part/quantity from one reporting 
location to another. RFID enables the enterprise to match product availability data 
with the product demand data from the customer. RFID also enables the enterprise 
to exchange data with partners in the Virtual Lean Enterprise by capturing real-
time information and making it available to exchange, with little or no transaction 
input. That’s not to say there are no costs, or no controversies, associated with the 
use of this new technology.

There is a basket full of issues for the enterprise contemplating RFID applications, 
and complexity concerns abound for the Lean Performance project manager. It is best 
to begin the conversation about RFID from the enterprise objectives perspective. The 
enterprise must ask and answer these three questions:

What are the objectives of the enterprise for RFID?
How best can these objectives be accomplished?
Is RFID a viable and desirable tool for our enterprise?

An RFID operational review begins with a close look at the companies’ prod-
ucts. Each industry and perhaps company has different concerns. For instance, the 
Food and Drug Administration (FDA) mandated requirements for manufacturers 
of food and beverages that now include the Public Health Security and Bioterrorism 
Preparedness and Response Act of 2002. In addition to the need for lot controls, 
this requirement mandates that every manufacturer of food and beverages must be 
able to submit complete vendor and process history of all lot-controlled ingredients 
to the FDA when there is an FDA recall of product. In addition to compliance data, 
all purchased part lots and worked material lots data that is useful or required to 
maintain is more readily obtained utilizing RFID.

Once a course of action for the enterprise is decided, the Lean Performance 
project manager can consider the impact of RFID implementation and how best to 
make use of the data made available upon successful implementation of RFID.

Although issues such as read rates, active versus passive tags, tag cost, readers 
and compatibility, safety, security, and standards are important, the Lean Perfor-
mance ERP project manager should focus on the supply chain, inventory logistics, 
and operations requirements and opportunities of a successful RFID configuration. 
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The Operations Team defines the needs side, including placement of RFID readers 
and writers, in order to better provide the IT team with a set of requirements that 
must be met by the equipment under consideration. The question to ask is “How 
can we use the data, and what processes will require consideration in order to use 
that data successfully?”

Most successful RFID implementations start small and build out. The Lean 
Performance project should include a “pilot” and test scenario in the overall plan, if 
RFID data is going to be utilized. Successful RFID implementation also involves 
decisions about standards such as the relatively new Gen2 Standard for Class 1 
UHF tags. Standards and equipment choices are the province of RFID implemen-
tation, but the compatibility of data in the “back end” of the technology applica-
tions will have a lot to do with success on the “front end” of the Lean Commerce 
model. Some involvement by the Lean Performance project manager and teams is 
prudent to ensure that the efforts and expenditures of the two projects can work 
together. One standard that must be in place is SOAP (Service-Oriented Archi-
tecture Protocol). This procedure is also referred to as SOA. SOAP, or SOA, is 
specifically intended for business applications to enable trading partners to conduct 
Web-based business. Lean Commerce is greatly enabled by SOA and relies on SOA 
input to drive demand data into the S&OP process.

Although an RFID evaluation and selection is not strictly the province of the 
ERP project, there is inevitable intersection of the two efforts. The available archi-
tecture of ERP, and the connectivity of ERP data and processes, means many an 
exercise in MUDA of data gathering and input can be avoided utilizing RFID. It 
isn’t just about the “pull.” Lean is about the flow, and that also means the data flow. 
MRP shouldn’t be “over-leveraged” in the shop. Skip the schedules and dispatch 
lists—lean pull and kanban work better, where visible. At the same time, ERP 
shouldn’t be “underutilized” in the shop and the office. It’s a matter of cross-com-
munication about process needs, and the best ways in which to flow the MUDA-
free process.

Toyota Production System and Lean Commerce

In the years since the publication of the first edition of this book, an IT-enabled 
“lean commerce” component of the Toyota Production System (TPS) has been 
developed by Toyota in North America. According to information provided to sup-
pliers, the IT component of the TPS books customer orders and establishes the 
sequencing of models and all option configurations to produce a leveled schedule 
for manufacturing. The system algorithms take the current process operation times 
for each process (every option level) and, based upon the orders (from Toyota sales, 
not consumers) for each type, spread the build sequence into a daily schedule that 
is balanced, and then repeat that daily schedule every day for the month. Whether 
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this is an MRP process or an advanced process that builds on MRP logic has not 
been fully explained.

The system is used by the sales division as well as the dealers to track the status 
and location of each specific vehicle order once manufacturing begins. Each month 
the TPS IT system produces three time fence–based planning and scheduling ele-
ments. The first is a five-month forecast that can be adjusted and is used for longer 
term capacity decisions (TAKT). The second is a three-month forecast that can be 
adjusted “less” (and explicitly not expanded upward) and is utilized to determine 
mix/sequence in plant and to determine where overtime is necessary (line TAKT). 
Finally, a one-month order is generated that does not vary by model, option, or 
sequence. It is used to establish a proper line mix and set the schedule and sequence 
of “pulls” from suppliers. It is a “fully frozen” schedule.

To predict future demand, TPS IT analyzes data with regard to what vehicles 
have been built and wholesaled in order to tie that vehicle to the Toyota products 
that are applicable to it. TPS IT then looks at future vehicle data to try to make 
a judgment on what the future demand would be for that product. Toyota has 
reduced time for data gathering and entry in order to drive strategy with market 
data. A daily order-management network increases productivity of dealers by allow-
ing them to focus on selling cars instead of completing forecasting surveys. The 
portal also brings the build-to-order process one step closer to fruition. In order 
for this system to be successful, the standard times for every operation must be 
accurate in the computer system. As noted above, it is not clear whether this is 
an MRP-based process or some other advanced process. My position is that these 
standard times calculations and applications can be accomplished with most “stan-
dard” MRP programs contained within ERP-packaged software provided by ERP 
software vendors.

The Toyota “Lean Commerce” system is an advanced production planning and 
order management process with a focus on optimizing the schedule to balance, 
versus optimizing changeovers or utilization. The system achieves a build balance 
with the hundreds of discrete optioned vehicle types. Toyota has completed busi-
ness and IT initiatives to speed up build-to-market processes down to about 12 
days or less for all North American–built models. The bottom line: Toyota Motor 
Sales USA has developed a “Lean Commerce” IT-based component of TPS that 
improves demand forecasting, reduces inventory by half, and slashes the time it 
takes to fill back orders by nearly one-third. This powerful new synergy between IT 
and TPS further differentiates Toyota from its competitors.

The continuing transition to Lean Production and the Virtual Lean Enterprise 
by leading lean practitioners like Toyota in the North American marketplace is 
also focused on a form of lean customer relationship management that uses Inter-
net-based information technology. For Toyota, this has produced the ability to 
build a car to order and deliver in some cases in four working days or less. Toy-
ota announced the “ten-day build” for Corollas in August 1999 and relentlessly 
improved the process to the current four-day performance. The close coordination 
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of customer relationship management, vehicle assembly, and supplier coordination 
implemented through the vigorous IT approach described above is now a major 
piece of the TPS, and it will be improved utilizing continuous improvement (kaizen) 
even beyond the current performance. In some respects, it resembles the IT-based 
supply-chain logistics management processes developed by American retailers such 
as Wal-Mart and emulated by click and brick enterprises, such as Amazon.com. 
But it is leaner. And it will keep getting leaner.

The Toyota lean customer relationship management process includes mass cus-
tomization, enabling the customerwide latitude of order-level product options. This 
IT-enabled process allows a wider standard model penetration of the market and 
will further the cost and performance gaps between the lean automotive producers 
(J-3) and their competition, the remaining mass automotive producers (Big 3).

Remaining aspects of mass production that remain in the Toyota North Ameri-
can TPS are generally the result of the continuing planning demand fluctuations 
and short order cycle delivery requirements of some customers. Toyota has nearly 
perfected a direct selling system that does not depend on dealer inventory. It enables 
the assembly factory to “build to order.” However, it still relies on frequent contact 
with former and future customers, providing a great deal of forecast information 
available for longer range production smoothing. The key process result is linkage 
of the information gathered by customer planners (manual orders and forecasts) as 
well as the information provided directly from customers (EDI orders and forecasts) 
to the entire supply chain as quickly and efficiently as possible, eliminating any and 
all bottlenecks.

The Lean Production system developed by Toyota (TPS) is based on the prin-
ciple of producing only what the customer orders, when the customer orders it. 
In the North American IT processes of TPS, the production smoothing process 
begins with a forecast developed at the assembly plant, which is the basis of mate-
rial and capacity planning. This build plan is given to suppliers, with revisions 
provided each day. As customer orders come in, TPS/heijunka adjusts the build 
schedule to make the specific car the customer wants. With smoothed forecasts 
in place, and considering the production lead-time advantages of decades of TPS, 
when the customer order is received production is pulled through the production 
system quickly.

Implementing a Virtual Lean enterprise
Many manufacturing firms are already familiar with lean components: using fewer 
suppliers, cellular layout, J-I-T operations, TQM, and continuous improvement, 
less work-in-process, and pull versus push production. During the nearly 30 years 
since these and similar lean tools and practices became known to U.S. industry, 
very few firms have become lean. This is, in part, due to a failure of not having all 
the components of lean: a set of lean principles as well as tools and practices, lean 

AU0532.indb   110 11/19/07   12:14:06 PM



Lean Cross-Enterprise Processes  n  111

strategies, policies, and design features, managerial and human resource consider-
ations, and much more.

Becoming lean requires extensive and simultaneous change at the organiza-
tion, management, information, process, and people levels (“Respect for People”). 
The changes at each level are sufficiently complex and long-term to require sepa-
rate treatment. There is no quick fix, magic bullet, flavor-of-the-month approach to 
becoming lean. It requires a long-term commitment to education and training and 
an understanding of lean and all the lean components. Even then it can become a 
major challenge to get it all together in successful lean transformation.

Nevertheless, there is an orderly approach to becoming lean, demonstrated by 
a growing number of successful case histories. The Lean Performance ERP project 
methodology leverages this body of knowledge to present a step-by-step approach 
to lean transformation.
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Chapter 5

Lean Principles, tools, 
and Practices

Lean cultural Principles
To accomplish a Lean transformation requires that management truly understand 
the principles, tools, and practices that deliver the power of lean, commit to those 
principles, and invest in the education that the process owners, operators, and pro-
cess-area managers need to learn the tools and practices that deliver the Virtual 
Lean Enterprise. Often we have trouble identifying principles. We think tools and 
practices are the same thing as principles, but they are not. A principle is some-
thing you believe in. For example, lean operational principles are those presented 
by Womack and Jones in their book, Lean Thinking: value, value stream, flow, 
pull, and the pursuit of perfection. A tool is something you apply that helps you 
to identify, understand, diagnose, and fix. For example, lean diagnostic, problem-
solving, and continuous improvement tools include the 5 Ss, MIFA, 3 MUs, 5 
Ws/1 H, 4 Ms, and the SDCA-PDCA cycles. A practice, on the other hand, is 
something you do once or over and over again, in a process. For example, lean 
practices include single-minute exchange of die (SMED), cellular layout and flow, 
and kanbans. When we adopt lean principles in our enterprises and apply lean tools 
and lean practices to our processes, we develop our own Best Processes. That is the 
Toyota secret. Toyota developed a set of best lean Toyota processes and is continu-
ally improving them.
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We all have heard that, in order to get lean, companies must “lean” their pro-
cesses, working back from the point of product or service delivery to the customer. 
In a lean enterprise, processes are “pulled” in response to actual customer require-
ment instead of products and services being “pushed” into delivery or inventory, 
utilizing the five lean operations principles: value, value stream, flow, pull, and the 
pursuit of perfection. These are principles we believe in; they inform, permeate, and 
underlie everything we do. But they aren’t enough to get the lean transformation 
accomplished. It has become evident that lean enterprise has not (yet) emerged in 
many of the American workplaces that have attempted lean initiatives. Lack of lean 
culture is the reason.

Lean transformation discussions often drift toward a Japanese cultural discus-
sion. A commonly held belief is that Japanese managers benefit from a culture of 
social cooperation that extends to the workplace. Fair enough. Toyota believes lean 
cultural principles are the basis for their organization. Belief in the lean cultural 
principles led to the discovery of lean tools and lean practices. So a belief in the lean 
cultural principles enabled Toyota to “invent” lean tools and practices and the TPS 
lean processes. It appears from this that once your enterprise “gets” lean culture, 
application of lean tools and lean practices is “natural.” Is culture important? It is 
first.

What is culture? The dictionary states that culture is “the ideas, customs, skills, 
arts, etc., of a given people in a given period; civilization. Beliefs right and appro-
priate for the purpose; suitable; fit; proper.” A cultural principle is a belief that 
permeates the ideas, customs, skills, and practices of all of the people in an enter-
prise. Lean cultural principles are beliefs suited to the tasks in the process of lean 
transformation and the sustaining lean enterprise. They are not widely adopted in 
the American workplace.

It is becoming obvious that American competitive business culture does not 
encourage, develop, or sustain lean, and it is incompatible with the needs of the 
lean workplace. It might be said that these cultural beliefs are the internal “success 
rules,” almost impossible to change because current leadership has achieved its suc-
cess using them. American managers often miss inputs from others in the conversa-
tion who are not as insistent or “Type A.” They are prone to overuse authority and 
often miss out on ideas from subordinates and others in the workplace because they 
are more “competitive” than “cooperative.” It is clear that one of the critical changes 
that will be required in the American lean workplace is for American managers 
to change their competitive management style. In order for American lean to be 
widely successful, we will need to develop and adopt a set of American-style lean 
cultural principles.

Often, the process toward lean transformation is sabotaged by traditional mass 
production cultural beliefs that permeate practices in Human Resource processes, 
especially job displacement, outsourcing, downsizing, and layoff. Unfortunately, 
many companies aren’t ready, willing, or otherwise able to transform into lean 
culture. They are failing at lean as a result.
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We have made a start, as demonstrated in the team dynamics employed in the 
operations physical processes in many companies. Now we need to extend that 
thinking into the office, along with the use of lean tools and practices, to get the 
management decision and information/support processes lean as well. This book 
can help if you have a lean culture and are on the lean journey. It works from the 
foundation of lean physical process success to extend the lean transformation into 
management decision and information/support processes, resulting in the “Virtual 
Lean Enterprise.” Here is a review of each Lean Culture Principle and a Checklist 
for applying them in your enterprise.

Process-Oriented Thinking Means What Before How
When we say “process-oriented thinking means what before how,” we mean that 
understanding what work needs to be done comes first and is the key to determin-
ing customer value. Understanding how to best do the work with a new machine 
or tool follows. Exploring how to use new enablers is one way to improve processes. 
When process performance is improved, you improve the process result. Ignoring 
the process reduces the chance for improved results, and ignoring results risks miss-
ing new ideas and innovations. What this principle facilitates in the team project 
setting is creation of momentum for the actual tasks as defined by the process 
owners and operators to be the most important element of the improved process. 
Technology is about How process requirements are completed and should never be 
the most important consideration in a process design.

A lean management practice that deploys or supports the lean cultural principle 
“Process-oriented thinking means What before How” is “manage the process and 
the result will follow.” This lean management practice at first glance seems to vio-
late a cultural belief in the American workplace: that being that management can 
drive results by forecasting the result desired and then expecting (demanding) the 
enterprise to deliver. This lean management practice can only be employed if you 
can “lead lean.”

Product Quality Results from Process Quality
When we say “Product quality results from process quality,” we mean that improved 
process quality must be the focus of all innovation, including IT innovation. Infor-
mation system quality means meeting or exceeding process owner and operator 
and customer requirements. We also mean to underscore the paradigm that all 
improvement projects are management activities. Process improvement projects are 
too important to be “orphaned.” Because the lean environments have demonstrated 
that Process Standards are integral to process quality, then we must use or produce 
Process Standards. Finally, because process quality is our goal, all projects must be 
focused on and collect data about specific processes, not just the technologies that 
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enable them. We must be able to demonstrate that the application of technology 
actually improves the quality of the process, or it is a waste of resources.

Every Process Needs a Process Standard
Every process needs a Process Standard because process standards facilitate com-
munication. Without a Process Standard, how can you agree on what the process is? 
Process standards connect process owners/operators and technologists, and provide 
a basis of understanding that allows insight for improvement. Process Standards 
make it possible to recognize downstream process requirements for timely and full 
availability of information, decisions, and material.

If your company employs a results measurements-oriented management 
approach, how have you even developed reliable measurements reporting without 
Process Standards that contain control points and consistent application of mea-
surements and diagnosis at those control points? Without a Process Standard, how 
would you know when cost, quality, and delivery results improve? What would you 
measure against? Again, Lean Production environments have demonstrated that 
Process Standards can be used to stabilize a process by establishing process control 
and check points for measurement and improvement. Process Standards also ensure 
the long-term success of the organization by protecting the company’s knowledge 
base and by recording, preserving, and facilitating cross-training on company exper-
tise. The lean mantra is simple. Where Process Standards do not exist, processes are 
unstable, measurements are unreliable, maintenance costs are higher than they need 
to be, and improvements are generally either not attempted or are unsuccessful.

There are two types of Process Standards. Managerial Process Standards document 
organizational-level processes. They are produced during process stream mapping 
and MIFA mapping activities. Process standards that document organizational-level 
processes for departmental, divisional, and administrative benefits and policies are 
also managerial Process Standards. Operational Process Standards document what 
work is done and how work is done in the activity-level processes. In the Lean Perfor-
mance project, these are process workflow standards and work instructions.

Most management decision processes are not managed as processes. When 
managers solve organizational problems (e.g., morale issues, business process defi-
ciencies, metrics that aren’t acceptable, etc.), it is common for them to just infor-
mally start generating responses or solutions without using any formal, structured 
problem-solving tools such as root-cause analysis.

The key features of Process Standards are that they are the easiest and safest 
way to do the work. They are the best way to preserve know-how and expertise. 
Process Standards provide a basis for measurement. They demonstrate relationships 
and results of examining cause and effect and provide a basis for maintenance and 
improvement. Process Standards provide a basis and objectives for training, as well 
as checkpoints for audit and prevention of error recurrence.
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One task a Lean Performance ERP project manager can perform to solidify 
the understanding and use of Process Standards is to ask every manager in the 
enterprise to identify one of his or her own processes and produce a Process Stan-
dard for it. Each participant in this exercise should:

Name the process
State the process purpose
Write down the process tasks, inputs, and outputs
Measure/estimate QCD baseline
Identify value added versus nonvalue added
Eliminate waste
Report improved QCD
Repeat

Utilizing the Process Standard, and any of the relevant lean tools, the managers 
should then identify value-added tasks versus nonvalue-added tasks. Eliminate the 
tasks that do not provide value, considering the overall needs of the customer as 
well as the downstream processes. Report the improved QCD. Repeat. This pro-
vides the buy-in tone that the other process owners and operators in the enterprise 
need, and sets an example that they can follow.

The Process Owners and Operators Are the Process Experts

If your people believe that the traditional managers who want to run things the 
way they always have are the ones who decide what lean events will happen, what 
improvements will be made, and how the enterprise will execute those improvements, 
then you are most emphatically not getting lean. Management domination and com-
mand and control administration of the workplace does not nurture and sustain lean 
transformation. It defeats the very people who are the foundation of lean and leaves 
management wondering why people are skeptical, or aren’t contributing, or both. 
That’s not to say that the process owners and process operators are always imme-
diately enthusiastic about lean. There can be numerous points of resistance. Often, 
process owners and process operators do not agree there’s a problem with the current 
process. Perhaps they don’t agree that the cause is batch processing or that lean (or use 
of smaller batch sizes or one-piece flow) is the solution. In fact, they may think that 
more problems will be created if lean is introduced. They also may think that holding 
a process kaizen class or event means they weren’t doing a good job before.

This author has had the unfortunate experience of being the facilitator in a 
process stream mapping exercise when a middle manager made this denigrating 
remark about those present: “We will present our process, but I don’t think the 
‘shop folks’ will understand it.” I then asked, “Will you be able to understand the 
processes being presented by the other [shop] teams?” Her reply: “Of course.” I 
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responded, “So, I am to take it that you can understand what they do, but they 
can’t understand what you do?” Her answer: “Yes.” It never dawned on her that all 
were shaking their heads at her ignorance and elitism. Not surprisingly, her process 
presentation was not very enlightening. Taichii Ohno had a phrase for managers 
(and others) who believed their work was above scrutiny, but that process opera-
tors’ work was not: He called them cementheads. Be on the lookout for them. They 
will sabotage your lean transformation. One lean facilitator told me that when he 
encounters a “cementhead” he recommends that said “cementhead” be given an 
opportunity, at the earliest possible time, to seek employment in a mass production 
environment. Why? Because in a mass production environment their views will 
fit the management paradigm and they will be happier. They are not going to be 
happy in a lean-empowered workplace. And we won’t be happy with them.

Another workshop tool may be useful to illustrate a commonly held false belief 
among the cementheads. Ask a group of managers/supervisors this question: “Do 
you know your job better than your boss knows your job?” Asked this question, 
even in a workshop or class session, virtually all managers or supervisors will agree, 
that, yes, they do know their own jobs better than their boss understands the jobs. 
However, when asked whether or not their direct reports know their own jobs bet-
ter than they—the managers and supervisors—know them, the response is nearly 
unanimous: no, the direct reports do not know their own jobs better than those 
managers and supervisors know those jobs—even though the process operators 
perform those very jobs day after day!

When the enterprise endorses the lean cultural principle “the process owners 
and operators are the process experts,”—each at their organizational or activity 
level of process—then the enterprise is truly empowered! Of course your direct 
reports know their jobs better than you do. If not, you have failed to teach them 
and are responsible for the poor output quality, cost, and delivery. Even though it 
has become common to ask who knows more about a task than the ones perform-
ing it, it is seldom taken to heart by management.

In summary, empowerment is incorporated into lean enterprise systems as an 
inherent element of the work processes. Lean processes are built on the belief that 
the people who do the work are best qualified to improve it and that people who are 
empowered to turn their ideas into improvements are best motivated to continu-
ously improve the work processes.

The statement that the process owners and operators are the process experts 
implies that today’s process is as value added as the use of current tools and enablers 
will allow, and the process owners and operators are doing the best job that they 
can. When processes are identified, process owners and customers are all able to 
help in improvement, if they are empowered. The process experts know what work 
must be accomplished in the process. The process customers know what they want 
from the process output, product, or service. Process experts design and implement 
process Lean Performance improvements.

AU0532.indb   118 11/19/07   12:14:07 PM



Lean Principles, Tools, and Practices  n  11�

The preceding notwithstanding, the dilemma faced by many IT professionals 
is that information/support and management decision process owners and opera-
tors are often unwilling to even discuss the opportunities present in a new soft-
ware tool, let alone empower the process operators to do so. This phenomenon 
has caused the failure of many an information system–based improvement project. 
Many times the information technology engineer or analyst cannot penetrate past 
the process owners’ and operators’ view of the process as a set of tasks that include 
the tasks performed by the current system enabler. They don’t think about the 
presence of specific requirements in their process, requirements that compose the 
process, no matter what the enabler might be. The key characteristic of the Lean 
Performance methodology is a preoccupation with providing that separation in the 
mind of the process owner between the process Whats and the enabling Hows. The 
process workflow standard is the lean tool employed, and it eventually will become 
the technologists’ greatest ally in applying new system enablers in the Lean Perfor-
mance environment.

The Next Process Is Your Customer
When you believe that the next process is your customer, every team member has 
the obligation to never pass on inaccurate data, information, decisions, or material. 
It’s not OK to fix my process by breaking your process (or to make my standard 
by giving you scrap). The adoption of this principle in the business culture is the 
prime force in the creation of the empowered workplace, and it is the epitome of the 
greater application of the team concept across the Virtual Lean Enterprise.

Loyalty to People Enables Continuous Improvement
The American Lean Champion will need to formalize a method of Policy Deploy-
ment for his or her enterprise in order to “lead lean.” Policy Deployment is a lean 
management tool, also known as hoshin kanri, or hoshin planning. It is based in 
the Management By Objectives system developed by the American management 
guru Peter Drucker. Policy Deployment also incorporates the Plan, Do, Check, 
Act (PDCA) improvement cycle, a lean continuous improvement tool developed 
by the American quality control guru W. Edwards Deming. The PDCA cycle is 
utilized to improve the Process Standard that results from the SDCA (Standardize, 
Do, Check, Act) cycle, which I will discuss below. In the PDCA cycle, a Plan (P) 
for improvement is determined and documented on the Process Standard. The pro-
posed change is then Done or Demonstrated (D), Checked (C), and implemented 
or Acted upon (A). What hoshin kanri provides is the planning, implementation, 
and review process for managed change, aligning management policy with daily 
operations and the improvement activities that are ongoing in a lean enterprise. 
Lean business policy can be as straightforward as the endorsement of lean expressed 
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as one of the lean business policies of the Big Global Enterprise: “The Big Global 
Enterprise is committed to being the leanest, highest quality, lowest cost and fastest 
to market provider of sprockets, grommets, and widgets in the world.”

The “Loyalty Principle” is without doubt the single most difficult principle to 
interpret and implement in the American lean workplace. An operations manager at 
a major defense contractor put it like this: “American companies pick the right words 
for their mission statement but typically fall short on backing it up—‘we value peo-
ple,’ which is found in so many mission statements, is cryptic in application. People 
are valued as long as (profit) is double digit and the stock is up—otherwise, ‘see ya 
later.’ ” In the American workplace there is a widespread attitude that the worker is 
disposable, and that doesn’t work for lean. What will? Even recognizing and exposing 
the “disposable worker attitude” raises American managers’ eyebrows.

Lean human resource management practices emerging in the American lean 
workplace include staffing permanent positions at 80 percent of expected down-
period volume, with “temp” pools used to cover higher market demand. In these 
companies, the first preference for a permanent opening is given to temps, who are 
recommended for permanent positions by the process teams that have worked with 
them. Another lean human resource practice is job sharing, with two employees 
splitting work time, often when they are experiencing a life situation (pregnancy, 
illness in family, etc.) that might otherwise result in a good employee leaving and 
taking lean training and team attitude with them. Lean companies provide ben-
efits even when full-time hours are below 37 per week. Flexible start and finish 
times and overlapping shifts where the workers “manage” the coverage are options 
being tried to manage demand fluctuations. The key is that people are assets that 
are managed without layoff and with human kindness and consideration. Is there 
a payoff? One process control manager (in an award-winning lean facility) put it 
to me like this: “I do not want my trained people laid off for a period of time and 
going to work across the street at my competitor. I have an investment in them, 
and I consider them to be valuable. I treat them as the asset that they are, and they 
reward me with their effort.”

The real opportunity from going lean is to be able to do considerably more work 
with the same resources at almost no additional cost. What will it take to generate 
this extra work, either in extra orders or taking some activities back in-house? Or 
how are you going to handle the need to reduce headcount without bringing your 
lean efforts to a halt? A good starting point is to develop policy initiatives to lever-
age lean benefits at the operator level:

Ergonomic benefits
Education benefits
Lean bonus or gainsharing
Profit-sharing benefits
Increased hourly rates for cross-training
Team-based performance incentives

n
n
n
n
n
n
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What appears to be critical to lean transformation success is a cultural belief 
that views every individual process owner or operator as a person capable of making 
a positive contribution to the improvement of a process. A key lean cultural practice 
is the fostering of “permission” to take a risk and trust others in the workplace. The 
lean cultural practice of “permission” enables process owners and operators to com-
municate the things the organization must improve in all of its processes to achieve 
lean transformation.

Lean human resource practices are the new frontier of Lean Performance 
management. Two companies may have different products, different markets, dif-
ferent structures, different management styles, different processes (especially prod-
uct design and marketing), and different human resource management policies. 
Indeed, different HR policies may be equally successful in managing the people of 
each company. It’s a matter of culture.

A beginning can be made in your transforming enterprise by conducting a 
management policy deployment exercise that asks for suggestions from the process 
owners and operators on the following question. What step or steps should we take 
as an enterprise to value our employees during the coming lean transformation 
project? Utilize the ideas gathered to develop lean business policy that address com-
pany headcount concerns. These concerns will require decisions and commitments 
on issues such as:

No layoffs during lean transformation
Layoffs only when market volume declines, not when efficiencies improve
One “restructuring” layoff, followed by a commitment to market volume lay-
offs only

Expand the policy deployment initiatives to present and discuss opportunities 
to leverage lean benefits at the operator level. Process owners and operators will 
respond to questions that ask them how the enterprise should go about developing 
and distributing benefits in the area of ergonomics, education, bonus, gain shar-
ing, and profit sharing. Two widely adopted lean HR practices are the payment of 
increased hourly rates for cross-training and team-based performance incentives. 
See Figures 11.4 through 11.7 for examples of how to use the GAP analysis to 
complete this activity.

“Loyalty to people enables continuous improvement” means that in a lean enter-
prise we don’t blame, we improve. We don’t judge, we fix. Mistakes are opportuni-
ties. We challenge the obvious. In a lean enterprise, it is OK to fail in the pursuit 
of goals. We know that not trying means not failing, but we try because failing is 
OK. Not trying is not OK.

Lean Performance in a culture of cementheads doesn’t work very well. Cement-
heads are people who will not consider or learn anything beyond what they already 
have in their heads (i.e., the set-in-concrete ideas of their own past experience 
and learning). Lean Performance is new learning and ideas based on experience 

n
n
n
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outside of the mass production paradigm. In Lean Performance, no one gets fired 
for improving a process, even if that improvement eliminates the task that you 
perform. If we fire everyone who is good at improvement, who do we have left? 
Lean Performance requires commitment to lean cultural principles—the true test 
is when things get tough.

Process Data and Measurements Drive 
Process Continuous Improvement

For process data and measurements to drive process continuous improvement, 
always begin with a Process Standard. As stated above, without a standard, you 
cannot understand the process. And no one else will understand it either. The vast 
chasms that exist between the various styles and abilities of people involved in 
the deployment of enabling process technologies, the process owners and opera-
tors who will employ those enabling technologies in their processes, and the pro-
cess customers who must approve the outputs of those processes are obvious to all 
who consider the real complexity in the workplace and the various opinions about 
it. In order to deploy management policy using measurable objectives to the pro-
cess owners and operators, management must have a task-based measurement of 
the baseline results of the process as it is currently performed. Process continuous 
improvement is based in measurable and identified process inputs, tasks, and out-
puts, not in opinions about them. In Lean Performance we ask questions until all 
questions are asked, then we try to answer them. A new question is always the most 
important item. Only then do we measure the current process results at a task level 
to determine current process results in cost measurements, quality measurements, 
and speed or delivery measurements.

The following checklist may be useful in applying lean cultural principles in 
your enterprise.

Lean cultural Principles checklist

Process-Oriented Thinking Means What Before How

Understanding what work needs to be done comes first and is the key to deter-
mining customer value. What is our current method for determining the 
what process flow for a process? What is our current result with the imple-
mentation of new processes?

________________________________________________________
________________________________________________________
________________________________________________________
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Understanding how to best do the work with a new machine or tool comes next. 
Exploring how to use new enablers is one way to improve processes. How do 
we currently evaluate the fit of a new enabler to an existing process? Where 
can this be improved? 

________________________________________________________
________________________________________________________
________________________________________________________

When process performance is improved, you have improved the process result. 
How have process improvements performed recently been measured? 

________________________________________________________
________________________________________________________
________________________________________________________

Ignoring the process reduces the chance for improved results. Do current perfor-
mance measures include process quality, cost, and delivery performance? 

________________________________________________________
________________________________________________________
________________________________________________________

Ignoring results risks missing new ideas and innovations. How do we currently 
capture or review process results data? 

________________________________________________________
________________________________________________________
________________________________________________________

Process-oriented thinking is people oriented. It improves morale and com-
munication. How are process improvement ideas and suggestions collected 
currently? 

________________________________________________________
________________________________________________________
________________________________________________________

Product Quality Results from Process Quality

Improved process quality must be the focus of all innovation, including IT inno-
vation. What is the process quality of current key IT-enabled processes? How 
is IT process quality data gathered? 

________________________________________________________
________________________________________________________
________________________________________________________
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Information system quality means meeting or exceeding process customer 
requirements. How are process customer requirements documented today? 

________________________________________________________
________________________________________________________
________________________________________________________

All improvement projects are management activities and must use process stan-
dards. How up to date are the process standards for key management, infor-
mation, and physical processes? 

________________________________________________________
________________________________________________________
________________________________________________________

All projects must be focused on and collect data about specific processes, not just 
technologies. When improvement projects are attempted, are efforts made 
to collect process data and to use process data in the development of pro-
cess requirements and standards? How are data and process requirements 
collected and utilized? 

________________________________________________________
________________________________________________________
________________________________________________________

Every Process Needs a Process Standard

Process Standards facilitate communication. Without a process standard, how 
can you agree on what the process is? 

________________________________________________________
________________________________________________________
________________________________________________________

Process Standards connect process owners/customers and technologists. 
Process Standards provide a basis of understanding that allows insights for 
improvement. What are your recent improvement results when deploying 
technology? 

________________________________________________________
________________________________________________________
________________________________________________________
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Process Standards make it possible to recognize downstream process require-
ments for timely and full availability of information, decisions, and material. 
How are these downstream requirements identified and improved today? 

________________________________________________________
________________________________________________________
________________________________________________________

Without a Process Standard, how would you know when cost, quality, and deliv-
ery results improve. What do you measure against today? 

________________________________________________________
________________________________________________________
________________________________________________________

Process Standards are used to stabilize processes by establishing process controls 
and checkpoints for measurement and improvement. How is the stability of 
a process ensured today? 

________________________________________________________
________________________________________________________
________________________________________________________

Process Standards ensure the long-term success of the organization by protect-
ing the enterprise knowledge base and by recording, preserving, and facilitat-
ing cross-training on company expertise. How is company knowledge and 
expertise preserved today? 

________________________________________________________
________________________________________________________
________________________________________________________

Where Process Standards do not exist, processes are unstable, maintenance costs 
are high, and improvements are not attempted or are unsuccessful. What is 
your track record concerning process stability, maintenance (including com-
puter) costs, and success of improvement attempts? 

________________________________________________________
________________________________________________________
________________________________________________________

The Process Owners and Operators Are the Process Experts

Today’s process is as value added as the use of current tools and enablers will 
allow. How often are the value-added tasks identified and the MUDA (waste) 
removed? 

________________________________________________________
________________________________________________________
________________________________________________________
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When processes are identified, process owners, operators, and customers can all 
help with improvement. How is this activity performed today? 

________________________________________________________
________________________________________________________
________________________________________________________

The process experts know what work must be accomplished in the process. How 
are the process operators empowered to monitor the QCD (quality, cost, de-
livery) factors in processes in your enterprise? 

________________________________________________________
________________________________________________________
________________________________________________________

The process customers know what they want from the process output, whether 
product or service. How do these process customers provide their input on 
process QCD today? 

________________________________________________________
________________________________________________________
________________________________________________________

The Next Process Is Your Customer

Every team member has the obligation to never pass on inaccurate data, infor-
mation, decisions, or material. Is this how things are done today? 

________________________________________________________
________________________________________________________
________________________________________________________

It’s not OK to fix my process by breaking your process (or to make my standard 
by giving you scrap). How is this ensured today? 

________________________________________________________
________________________________________________________
________________________________________________________

Loyalty to People Enables Continuous Improvement

Don’t blame, don’t judge. Dissension and controversy kill process improvement. 
How are conflicts handled today? 

________________________________________________________
________________________________________________________
________________________________________________________
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Mistakes are opportunities. Is it OK for everyone to highlight a process glitch 
causing QCD shortfall? 

________________________________________________________
________________________________________________________
________________________________________________________

Challenge the obvious. Are there any sacred cows/untouchable processes in your 
enterprise? 

________________________________________________________
________________________________________________________
________________________________________________________

It is OK to fail in pursuit of noble goals. What is the last noble goal pursued by 
your enterprise? 

________________________________________________________
________________________________________________________
________________________________________________________

Not trying means not failing. Try because failing is OK. Not trying is not OK. 
How much freedom is there to try new ideas in your enterprise? 

________________________________________________________
________________________________________________________
________________________________________________________

In Lean Performance, no one gets fired for improving a process, even if that 
improvement eliminates the task that you perform. What is the plan for uti-
lizing process owners and operators who are available for other assignments 
when they are freed from MUDA in their processes? 

________________________________________________________
________________________________________________________
________________________________________________________

If we fire everyone who is good at improvement, who’s left? How will we deter-
mine who may not be needed and why in our new lean enterprise?

________________________________________________________
________________________________________________________
________________________________________________________
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Lean Performance requires commitment to lean cultural principles, and the true 
test is when things get tough. What tough challenges do you anticipate and 
how will you address them? 

________________________________________________________
________________________________________________________
________________________________________________________

Process Data and Measurements Drive 
Process Continuous Improvement

Always begin with a Process Standard. Without a standard, you cannot under-
stand the process. Do we have Process Standards, and if not how will we get 
them? 

________________________________________________________
________________________________________________________
________________________________________________________

Process continuous improvement is based in measurable and identified process 
inputs, tasks, and outputs, not in opinions about them. How do we develop 
process continuous improvements today? 

________________________________________________________
________________________________________________________
________________________________________________________

Ask questions until all questions are asked, then try to answer them. A new ques-
tion is always the most important item. Are questions encouraged today? 

________________________________________________________
________________________________________________________
________________________________________________________

Measure the current process results at a task level to determine current process 
results in cost measurements, quality measurements, and speed or delivery 
measurements. Is this performed today? 

________________________________________________________
________________________________________________________
________________________________________________________
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Lean transformational Principles
Precisely Specify Value by Product or Family

To “precisely specify value by product or family” means to focus any analysis or 
improvement only on the product or service that the process customer would spec-
ify as being what he or she needs as the output from a given process. It is measured 
by what the customer is willing to pay.

Identify the Value Stream for Each Product

To “identify the value stream for each product,” identify the sequence of tasks 
that produces the output the customer is willing to pay for. This doesn’t show the 
sequence of data. The customer is generally not interested in paying for data that 
supports a process. It is only a necessary presence, and only when it reduces cost, 
improves quality, or speeds delivery. Value-added tasks can be identified within 
the process stream by taking the role of the customer and asking, “If I were the 
customer of this process, would I be willing to pay for it?”

A value-added change is a change to a process/task that the customer would see 
as a change that makes the process or process output more valuable to them. It may 
be a change that the customer requests, that is a legally mandated requirement, or 
one that is proposed by the process owner, staff, or management.

Make Value Flow Without Interruption

To “make value flow without interruption” is to develop the uninterrupted move-
ment of a product through the steps in a process and between processes. Now, think 
about the paper and data process—do they flow in your enterprise?

Let Customer Pull Value from the Process Owner

To “let customer pull value from the process owner,” the signal to initiate a process 
must come from a downstream process and ultimately the customer. In a Lean 
Performance project, team members develop improvements by working back-
ward (pull) through all processes to identify customer requirements in the process 
stream.

Pursue Perfection

To “pursue perfection,” maintain and continuously improve the elements of the 
four preceding principles, and those elements are process tasks.
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The following Checklist can be used in determining how lean transformational 
principles can be or are being utilized. To facilitate the Lean Transformation in 
your enterprise. Visit the management, information/support, and physical process 
workplace. Analyze a process or processes in each area in terms of the lean trans-
formational principles.

Lean transformational Principles checklist

Precisely Specify Value by Product or Family

Can you clearly identify the process? 
________________________________________________________
________________________________________________________
________________________________________________________

Is there an up-to-date process standard (BOM, routing, procedure, workflow, 
work instruction) with all process tasks/steps identified? 

________________________________________________________
________________________________________________________
________________________________________________________

Could anyone in the company perform the process, after some training, based 
on the process standards? 

________________________________________________________
________________________________________________________
________________________________________________________

Identify the Value Stream for Each Product

Are there any tasks performed in the process that are not included on the 
standard? 

________________________________________________________
________________________________________________________
________________________________________________________

Do these tasks provide customer value? Would the customer pay for them if he 
or she knew we were doing them? 

________________________________________________________
________________________________________________________
________________________________________________________
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Make Value Flow Without Interruption
Does the process have any built-in interruptions or delays? Any side journeys for 

WIP? (WIP includes paper, by the way.) 

________________________________________________________
________________________________________________________
________________________________________________________

Let the Customer Pull Value from the Process Owner
Is the process directly connected to the customer? Does the process owner deal 

directly with the end customer? If so, does the process owner review the pro-
cess with the customer regularly to ensure customer satisfaction? 

________________________________________________________
________________________________________________________
________________________________________________________

Is the process customer internal? If so, does the process owner review the process 
with the customer regularly to ensure customer satisfaction? 

________________________________________________________
________________________________________________________
________________________________________________________

Pursue Perfection
Is there a regular review of the performance metrics (cost, quality, delivery) of 

the process? 
________________________________________________________
________________________________________________________
________________________________________________________

Is it OK for the customer to suggest improvements to the process?
________________________________________________________
________________________________________________________
________________________________________________________

Make a list of tasks where the lean transformational principles could be applied 
in your process to make it better (i.e., more value added). 

________________________________________________________
________________________________________________________
________________________________________________________
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Identify any recent improvements. Did these meet the goals of the lean transfor-
mational principles? 

________________________________________________________
________________________________________________________
________________________________________________________

Other observations: 
________________________________________________________
________________________________________________________
________________________________________________________

Lean diagnostic tools

3 MUs

Until now, the lean diagnostic tools have been employed almost exclusively in the 
physical processes. We will encourage the use of these tools in the management 
decision and information/support processes in the section on Lean Performance 
Improvement, later in this book. For now, it should be sufficient to let your imagi-
nation play over the cultural impact of using these tools in the office environment, 
especially in the information systems “workshop.” The discussion of the lean diag-
nostic tools begins with the 3 MUs. The 3 MUs are:

MUDA: Waste in all its forms. At a deeper level any activity that does not 
add value is MUDA.
MURA: An irregularity, discrepancy, or interruption in the flow of work, the 
operator’s job, or the production schedule.
MURI: Any condition that causes strain or stress for workers, machines, and 
work process.

Here is a checklist to assist Lean Performance teams in the application of the 
3 MUs. Working as a team, any team consisting of process owners, process opera-
tors, and process customers can apply this 3 MUs checklist to any process, office, 
or shop, and find the MUDA:

Forms of Waste (MUDA) in the Workplace          Where Observed

Overproduction 
________________________________________________________
________________________________________________________
________________________________________________________

n

n

n
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Forms of Waste (MUDA)                                          Where Observed

 Inventory 
________________________________________________________
________________________________________________________
________________________________________________________

Repairs/Rejects 
________________________________________________________
________________________________________________________
________________________________________________________

Motion 
________________________________________________________
________________________________________________________
________________________________________________________

Processing 
________________________________________________________
________________________________________________________
________________________________________________________

Waiting 
________________________________________________________
________________________________________________________
________________________________________________________

Transport 
________________________________________________________
________________________________________________________
________________________________________________________

Manpower 
________________________________________________________
________________________________________________________
________________________________________________________

Technique 
________________________________________________________
________________________________________________________
________________________________________________________
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Forms of Waste (MUDA)                                          Where Observed

 Method 
________________________________________________________
________________________________________________________
________________________________________________________

Time 
________________________________________________________
________________________________________________________
________________________________________________________

Facilities 
________________________________________________________
________________________________________________________
________________________________________________________

Jigs and Fixtures 
________________________________________________________
________________________________________________________
________________________________________________________

Materials 
________________________________________________________
________________________________________________________
________________________________________________________

Production Volume 
________________________________________________________
________________________________________________________
________________________________________________________

Inventory 
________________________________________________________
________________________________________________________
________________________________________________________

Place 
________________________________________________________
________________________________________________________
________________________________________________________
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Forms of Waste (MUDA)                                          Where Observed

 Way of Thinking 
________________________________________________________
________________________________________________________
________________________________________________________

Repairs/Rejects 
________________________________________________________
________________________________________________________
________________________________________________________

Layout 
________________________________________________________
________________________________________________________
________________________________________________________

Distance Traveled/Part
________________________________________________________
________________________________________________________
________________________________________________________

Downtime 
________________________________________________________
________________________________________________________
________________________________________________________

Cycle Time 
________________________________________________________
________________________________________________________
________________________________________________________

Lead-time 
________________________________________________________
________________________________________________________
________________________________________________________

Queue Time 
________________________________________________________
________________________________________________________
________________________________________________________
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Forms of Waste (MUDA)                                          Where Observed

 Setup 
________________________________________________________
________________________________________________________
________________________________________________________

Equipment Utilization 
________________________________________________________
________________________________________________________
________________________________________________________

Maintenance 
________________________________________________________
________________________________________________________
________________________________________________________

Safety 
________________________________________________________
________________________________________________________
________________________________________________________

Material Flow 
________________________________________________________
________________________________________________________
________________________________________________________

Standards 
________________________________________________________
________________________________________________________
________________________________________________________

Work Measurement 
________________________________________________________
________________________________________________________
________________________________________________________

Storage Areas 
________________________________________________________
________________________________________________________
________________________________________________________
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Forms of Waste (MUDA)                                          Where Observed

 Quality Assurance 
________________________________________________________
________________________________________________________
________________________________________________________

Control Points 
________________________________________________________
________________________________________________________
________________________________________________________

Housekeeping 
________________________________________________________
________________________________________________________
________________________________________________________

Other Observations: 
________________________________________________________
________________________________________________________
________________________________________________________

5 Ss

The first of the 5 Ss is sort to classify all items in the workplace as necessary or 
unnecessary. Having done so, teams then remove all unnecessary items.

The next is straighten to classify necessary items by use, and then to arrange 
items to minimize search time. “A place for everything and everything in its 
place.”

Scrub follows clean the work environment and everything in it, including 
machines, tools, floors, walls, storage areas; that is, everything. Eliminate the cause 
or source of recurring stains, spots, or debris.

Teams then move to spread/standardize the application of 5 Ss by developing 
checklists that help to make sort, straighten, scrub easier on a routine basis.

Lastly, we systematize/sustain the sort, straighten, and scrub using checklists in 
a systematic way, as part of the daily work routine and worker discipline.

Here is a checklist to assist a Lean Performance team to perform the 5 Ss in 
their process.
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Guidelines for Sorting (5 Ss)

Select a designated portion of the work area that can be worked on 
immediately. 

________________________________________________________
________________________________________________________
________________________________________________________

Limit the area to show results of an intensive thorough sorting. (Do not make a 
superficial sort of a particular item over a large area.) 

________________________________________________________
________________________________________________________
________________________________________________________

Remove anything from the work area that will not be used within 30 days. 
________________________________________________________
________________________________________________________
________________________________________________________

If in doubt about the necessity of an item, red tag it and decide later. 
________________________________________________________
________________________________________________________
________________________________________________________

If an employee thinks a necessary item has been red tagged, require that he or 
she demonstrate its necessity. 

________________________________________________________
________________________________________________________
________________________________________________________

Ask why these unnecessary items have accumulated. For example: What kind of 
an ordering system do we have? 

________________________________________________________
________________________________________________________
________________________________________________________

What kind of scheduling system do we have? 
________________________________________________________
________________________________________________________
________________________________________________________
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Guidelines for Straightening (5 Ss)

Classify items by use. 
________________________________________________________
________________________________________________________
________________________________________________________

Arrange to minimize search time. 
________________________________________________________
________________________________________________________
________________________________________________________

Designate a permanent place for each item, including volume if multiple items 
are required.

________________________________________________________
________________________________________________________
________________________________________________________

Mark floor space for designated items. 
________________________________________________________
________________________________________________________
________________________________________________________

Provide wallboards, bins, etc., as needed for required tools, fixtures, jigs, parts, 
maintenance equipment, etc. 

________________________________________________________
________________________________________________________
________________________________________________________

When complete, any abnormality in the location of items should be readily 
apparent. Anything still out of place? 

________________________________________________________
________________________________________________________
________________________________________________________

Guidelines for Scrubbing (5 Ss)

Clean everything—machines, tools, floors, walls, container, racks, etc. 
________________________________________________________
________________________________________________________
________________________________________________________
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Check as you clean. Look for malfunctions (i.e., oil leakage, cracks, loose 
fasteners). 

________________________________________________________
________________________________________________________
________________________________________________________

Red tag all malfunctioning items. Follow up to ensure action. 
________________________________________________________
________________________________________________________
________________________________________________________

Paint walls and machines. 
________________________________________________________
________________________________________________________
________________________________________________________

Paint floor lines as designated for usage in the previous step. 
________________________________________________________
________________________________________________________
________________________________________________________

Guidelines for Systematizing (5 Ss)

Develop a systematic approach to sorting, straightening, and scrubbing, 
including:

What to check.
________________________________________________________
________________________________________________________
________________________________________________________

What action to take.
________________________________________________________
________________________________________________________
________________________________________________________

Who should undertake what tasks.
________________________________________________________
________________________________________________________
________________________________________________________
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When they should be done.
________________________________________________________
________________________________________________________
________________________________________________________

Identify all items that are part of a specific job. 
________________________________________________________
________________________________________________________
________________________________________________________

Identify supervisory and managerial roles and responsibilities. 
________________________________________________________
________________________________________________________
________________________________________________________

Guidelines for Sustaining (5 Ss)

How will you make the preceding four steps a “way of life”? 
________________________________________________________
________________________________________________________
________________________________________________________

How will your company adopt them as a way of working? 
________________________________________________________
________________________________________________________
________________________________________________________

How will your company continually improve based on constant reevaluation by 
workers, supervisors, managers, and members of the continuous improvement 
group or unit? 

________________________________________________________
________________________________________________________
________________________________________________________

How will your company recognize and reward both group and individual efforts 
through the evaluation and compensation system? 

________________________________________________________
________________________________________________________
________________________________________________________
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5 Ws-1 H

The 5 Ws and 1 H focus the effort of lean improvement on who, what, where, when, 
why, and how questions at the process activity level. We will utilize these tools dur-
ing the value-added process analysis activities of Lean Performance Analysis.

Here is a checklist to use with the Lean Performance teams:

Who

Who does it (usually)? 
________________________________________________________
________________________________________________________
________________________________________________________

Who is doing it? 
________________________________________________________
________________________________________________________
________________________________________________________

Who should be doing it? 
________________________________________________________
________________________________________________________
________________________________________________________

Who else can do it? 
________________________________________________________
________________________________________________________
________________________________________________________

Who else should do it? 
________________________________________________________
________________________________________________________
________________________________________________________

Who is doing 5 Ss and 3 MUs in this process or area? 
________________________________________________________
________________________________________________________
________________________________________________________
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What

What is supposed to be done? 
________________________________________________________
________________________________________________________
________________________________________________________

What is being done?
________________________________________________________
________________________________________________________
________________________________________________________

What should be done? 
________________________________________________________
________________________________________________________
________________________________________________________

What else can be done? 
________________________________________________________
________________________________________________________
________________________________________________________

What else should be done? 
________________________________________________________
________________________________________________________
________________________________________________________

What 5 Ss and 3 MUs are being done? 
________________________________________________________
________________________________________________________
________________________________________________________

Where

Where are we supposed to do it? 
________________________________________________________
________________________________________________________
________________________________________________________

Where is it done? 
________________________________________________________
________________________________________________________
________________________________________________________
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Where should it be done? 
________________________________________________________
________________________________________________________
________________________________________________________

Where else should it be done? 
________________________________________________________
________________________________________________________
________________________________________________________

Where are the 5 Ss and 3 MUs being done? 
________________________________________________________
________________________________________________________
________________________________________________________

When

When are we supposed to do it? 
________________________________________________________
________________________________________________________
________________________________________________________

When is it done? 
________________________________________________________
________________________________________________________
________________________________________________________

When should it be done? 
________________________________________________________
________________________________________________________
________________________________________________________

What other time can it be done? 
________________________________________________________
________________________________________________________
________________________________________________________

What other time should it be done? 
________________________________________________________
________________________________________________________
________________________________________________________
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Are there any time-dependent 5 Ss and 3 MUs? 
________________________________________________________
________________________________________________________
________________________________________________________

Why

Why is he or she supposed to do it? 
________________________________________________________
________________________________________________________
________________________________________________________

Why do it?
________________________________________________________
________________________________________________________
________________________________________________________

Why do it there? 
________________________________________________________
________________________________________________________
________________________________________________________

Why do it then? 
________________________________________________________
________________________________________________________
________________________________________________________

Why do it that way? 
________________________________________________________
________________________________________________________
________________________________________________________

Are there any 5 Ss or 3 MUs in our analysis? 
________________________________________________________
________________________________________________________
________________________________________________________
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How

How are we supposed to do it? 
________________________________________________________
________________________________________________________
________________________________________________________

How is it done? 
________________________________________________________
________________________________________________________
________________________________________________________

How should it be done? 
________________________________________________________
________________________________________________________
________________________________________________________

Can this method be used in other areas? 
________________________________________________________
________________________________________________________
________________________________________________________

Is there another way to do it? 
________________________________________________________
________________________________________________________
________________________________________________________

Are there any 5 Ss or 3 MUs in the method? 
________________________________________________________
________________________________________________________
________________________________________________________

4 Ms

The 4 Ms checklist focuses team efforts on the man, machine, material, and method 
issues of value-added process analysis. While these obviously apply to physical pro-
cesses, we propose that they can be useful in the value-added analysis and improve-
ment of management decision and information/support processes.

Here is a checklist for use by the Lean Performance teams:
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4 Ms Checklist

Man
Machine
Material
Method

Man (Operator)

Does he/she follow standards? 
________________________________________________________
________________________________________________________
________________________________________________________

Is his/her work efficiency acceptable? 
________________________________________________________
________________________________________________________
________________________________________________________

Is he/she problem-conscious? 
________________________________________________________
________________________________________________________
________________________________________________________

Is he/she responsible (accountable)? 
________________________________________________________
________________________________________________________
________________________________________________________

Is he/she qualified? 
________________________________________________________
________________________________________________________
________________________________________________________

Is he/she experienced? 
________________________________________________________
________________________________________________________
________________________________________________________

Is he/she assigned to the right job? 
________________________________________________________
________________________________________________________
________________________________________________________
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Is he/she willing to improve? 
________________________________________________________
________________________________________________________
________________________________________________________

Does he/she maintain good working relations with coworkers? 
________________________________________________________
________________________________________________________
________________________________________________________

Is he/she physically able to do the job? 
________________________________________________________
________________________________________________________
________________________________________________________

Machine (Facilities)

Does it meet production requirements? 
________________________________________________________
________________________________________________________
________________________________________________________

Does it meet process capabilities? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the oiling/greasing/lubrication adequate? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the operation stopped often because of mechanical trouble? 
________________________________________________________
________________________________________________________
________________________________________________________

Does it meet precision requirements? 
________________________________________________________
________________________________________________________
________________________________________________________
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Does it make any unusual noises? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the layout adequate? 
________________________________________________________
________________________________________________________
________________________________________________________

Are there enough machines/facilities? 
________________________________________________________
________________________________________________________
________________________________________________________

Is everything in good working order? 
________________________________________________________
________________________________________________________
________________________________________________________

Material

Are there any mistakes in volume? 
________________________________________________________
________________________________________________________
________________________________________________________

Are there any mistakes in grade? 
________________________________________________________
________________________________________________________
________________________________________________________

Are there any mistakes in brand name? 
________________________________________________________
________________________________________________________
________________________________________________________

Are there any impurities mixed in? 
________________________________________________________
________________________________________________________
________________________________________________________
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Is the inventory level adequate? 
________________________________________________________
________________________________________________________
________________________________________________________

Is there any waste in our use of material? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the handling of material adequate (safe, sanitary)? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the handling of the material wasteful? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the work-in-process visible? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the layout adequate? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the quality standard appropriate/achievable with material provided? 
________________________________________________________
________________________________________________________
________________________________________________________

Operating Method

Are the work standards adequate? 
________________________________________________________
________________________________________________________
________________________________________________________
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Is the work standard up to current? 
________________________________________________________
________________________________________________________
________________________________________________________

Is it a safe method? 
________________________________________________________
________________________________________________________
________________________________________________________

Is it a method that ensures a good product? 
________________________________________________________
________________________________________________________
________________________________________________________

Is it an efficient method? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the sequence of work adequate? 
________________________________________________________
________________________________________________________
________________________________________________________

Is the setup adequate? 
________________________________________________________
________________________________________________________
________________________________________________________

Are the temperature and humidity adequate? 
________________________________________________________
________________________________________________________
________________________________________________________

Are the lighting and ventilation adequate? 
________________________________________________________
________________________________________________________
________________________________________________________
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Is there adequate contact with the previous and next processes? 
________________________________________________________
________________________________________________________
________________________________________________________

Other comments: 
________________________________________________________
________________________________________________________
________________________________________________________

Lean Performance Practices
Management Policy Deployment
Lean Performance practices are those practices that will be employed in the project 
to accomplish our intended result. I will cover each of these specific topics, as well 
as many others, in the project work plan as it is presented below, in project task 
sequence. I will introduce some of them briefly here, as they provide the integrating 
strategies driving the entire methodology.

In the Lean Performance project, lean business policy and strategy drive man-
agement policy deployment. Management defines lean business policies, and lean 
project strategies are defined by management, key users, and project team members. 
Project objectives are then defined by Lean Performance project team members, 
including process owners, process customers, and the information systems team. A 
Lean Performance Analysis determines processes where policies can be deployed, 
benefit can be measured, and software or other process enablers require improve-
ment in order to meet project objectives. Modification to current systems, machines, 
or other process enablers are only approved where payback is demonstrated, in a 
process where teams define process performance measurements for their own pro-
cesses, concentrating on lean measurements of quality, delivery, and cost. Processes 
are then implemented and performance is measured by the process team, with 
results monitored by management. The Lean Performance Analysis is then utilized 
to continuously deploy lean business strategy after the project concludes. Some 
examples of lean business policies that can be deployed are:

Process Focus and Process Thinking
Quality First
Total system thinking
Support World-Class Manufacturing
Support Lean Manufacturing
Support Global Standardization of Processes and Systems
Support Lean Servicing

n
n
n
n
n
n
n
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Lean business policies are achieved in the project result by deploying lean proj-
ect strategies to the team and process levels. Lean project strategies communicate 
business and systems strategies expressed in business and strategic plans. They are 
identified by the second echelon of management, the level below the policy for-
mulators. The process of deployment continues to the manager or middle man-
ager level, deploying project objectives to apply the knowledge of managers and 
team members to determine processes where lean project strategies can be achieved. 
Finally, the IT deployment is performed by information systems engineers, to apply 
software capability and knowledge. The process deploys in this fashion:

Lean business policy deployed:
Support lean manufacturing

Lean project strategies deployed:
Support improvement of agility and reduction of lead-time
Reduce storage of WIP and staged materials

Lean project strategy selected:
Reduce storage of WIP and staged materials

Project objective:
Reduce or eliminate the returned goods storage room

Technology deployment:
Implement online credit capability of ERP software

n
−

n
−
−

n
−

n
−

n
−

LEAN BUSINESS POLICY: SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY:
PROJECT OBJECTIVE:
TECHNOLOGY DEPLOYMENT:
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM:

GAP PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER 003

LEAN PERFORMANCE ANALYSIS

figure �.1 Lean Performance analysis: Lean Business Policy deployed
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Lean Performance Teams
In the Lean Performance Analysis, the Lean Performance teams complete a process 
workflow standard for each process, identifying in their process where a gap exists 
in meeting the deployed policy. Process or system gaps are functionality sought or 
needed by process owners, operators, and customers to achieve project objectives. 
The Lean Performance teams document process solutions or GAPs, and document 
the benefit to be obtained by implementing the new process or another solution, 
including a software modification. Although a process workflow and work instruc-
tions are completed for every identified process, the teams define a Lean Perfor-
mance measurement only for each deployed policy/process combination.

Lean Performance teams include and empower process owners, operators, and 
customers to take responsibility for Lean Performance. The team-based activities 
enable process owners, operators, customers, and IT engineers to improve commu-
nication and “speak with data.” This synergy eventually enables shop floor improve-
ment initiatives to have an impact upstream. We began with the assumption that 
85 percent of cost is upstream from the shop floor, so why would we concentrate 
our improvements only on the shop floor?

Cross-functional Lean Performance teams are then formed to identify common 
processes across multiple sites and to facilitate the eventual completion of tasks nec-
essary to the implementation of enabling software. Multiple site teams working on 
common or similar processes communicate and share process workflows and work 
instructions. With an effective prioritization and handoff of process documenta-
tion, teams at each site can more readily determine what works best in their process 
at their site and revise Process Standards accordingly. The cross-functional Lean 
Performance teams structure discussed below is:

Human Resource Team
Finance Team
Engineering Team
Materials Team
Operations Team
Information Team

To plan the project, management completes a number of tasks:

Confirmation of lean vision
Identification and deployment of lean business policies
Identification and deployment of lean project strategies
Project mission statement
Project scope statement
Identification and deployment of project objectives

n
n
n
n
n
n

n
n
n
n
n
n
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I will explore fully how to complete these tasks below.
To prepare for the project, the Lean Performance project team thinks cross-

functionally about how processes affect internal and external customers. Team 
members determine what their processes are and who their process customers are. 
Team members determine what their customers’ value as the process output, and 
then deliver it.

Visual Management
Visual management facilitates communication between the project team, process 
owners, operators, and customers, company engineers, including IT engineers, and 
the steering committee. Many visual management tools are used in the project, 
including the:

Project Summary Bar Chart
Project Organization Chart
Process Areas Overview Diagrams
Site Configuration Diagrams
Material Information Flow Diagrams
Workflow and Work Instruction Diagrams

To be blunt, the use of visual management is as much about pushing tasks to 
completion as it is about using visual tools to communicate. Among other uses of 
visual management, we will discover and document the process architecture of the 
firm, beginning with the assumption that processes are generally found in the areas 
of a manufacturing firm illustrated in Figure 5.2.

A Process Overview Diagram is developed for each implementation site that 
identifies process areas according to the Lean Performance team. Figure 5.3 illus-
trates the process overview developed by a team at an international site.

Site-level Lean Performance teams are then defined and illustrated by the 
site-level Lean Performance team diagram. All processes have a process owner 
and customers identified. The team is developed according to the process struc-
ture. Figure 5.4 depicts the team developed at the international site illustrated in 
Figure 5.3.

Lean Performance Analysis
After site leaders and Lean Performance teams identify the processes in each of 
the process areas for their site, business process listings are developed for each site. 
Common organizational processes and site-specific organizational and activity pro-
cesses are identified, if the project is multisite. In a single site or multisite project the 

n
n
n
n
n
n
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processes are listed in a sequence that defines the priorities best for the project. This 
is illustrated further in Figure 10.7.

The policy deployment activity includes the opportunity for the information 
team to identify opportunities to utilize new technologies with which they are 
familiar in order to implement the policies deployed. Next, the Lean Performance 
teams identify the process that best addresses the policy and technology that the 
Lean Performance analysis technology deployment identifies. An example is shown 
in Figure 5.5.

Process Standards are completed for each process identified, if that process sur-
vives the improvement activities. Process Standards include Process Workflows and 
Work Instructions, as illustrated in Figures 5.6 and 5.7.

Teams will identify GAPs, solutions, benefits, and performance measurements 
during the project, and then continuously as the central instrument of continuous 
improvement. This is accomplished by using a lean practice called the Lean Per-
formance Analysis. To complete Lean Performance Analysis throughout the enter-
prise, the Lean Performance project teams will:

Identify all processes
Develop process architecture
Prioritize Process Standards (Process Workflow) definition sequence
Perform Lean Performance Analysis
Produce Process Workflow Standards
Produce Process Work Instructions

n
n
n
n
n
n

BUSINESS PROCESS AREAS

BUSINESS PLANNING

CUSTOMER
RELATIONSHIP
MANAGEMENT

SUPPLY CHAIN
MANAGEMENT

PERFORMANCE
MEASUREMENT

FINANCIAL
MANAGEMENT

PRODUCT
ENGINEERING

PRODUCTION AND
OPERATIONS

INVENTORY
MANAGEMENT AND

LOGISTICS

figure �.2 Business Process areas
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LEAN BUSINESS POLICY: SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY:  REDUCE STORAGE OF WIP/STAGE MAT’L
PROJECT OBJECTIVE:  ELIMINATE RETURNED GOODS ROOM
TECHNOLOGY DEPLOYMENT:  IMPLEMENT ONLINE CREDIT CAPABILITY
PROCESS IDENTIFICATION:  FUEL PUMP RETURNS
LEAN PERFORMANCE TEAM:  AFTERMARKET OPERATIONS TEAM  

GAP PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL 
NUMBER

003

LEAN PERFORMANCE ANALYSIS

figure �.� Lean Performance analysis Process and team Identified
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WORK INSTRUCTION

SCREEN NAME: SITE CODE: INDEX NUMBER:

PAGE NUMBER:
1 oF 1    

REVISION LEVEL: DATE PRINTED:
5/3/2007  

DATE REVISED: DATE  ISSUED:

figure �.� Work Instruction template

PROCESS WORK FLOW DIAGRAM

PROCESS NAME: SITE CODE: INDEX NUMBER:

PROCESS DESCRIPTION: CUSTOMER:OWNER:

PAGE NUMBER:  
1 OF 1

REVISION LEVEL:  DATE PRINTED: 
5/3/2007 

INPUT PROCESS OUTPUT 

DATE REVISED: DATE  ISSUED:

figure �.� Workflow diagram template
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Chapter 6

Steering a Lean 
Performance Project

management in the Lean Performance Project
Management in any company, in any stage of development, enacts its responsibili-
ties through a role-set, whether consciously selected or thrust on it by the prevailing 
situation and organization culture.

A role-set is a set of expected behaviors enacted by role players, formed over time 
by interactions between role players and the group, organization, or institution of 
which role players are members in response to tasks pursued by role players. Thus, 
managers can be viewed as role players. In fact, they play several roles as required 
(or as they perceive the role requirements).

A Lean Performance project is a project cycle to manage the implementation of 
lean principles, tools, and practices at the process, management, and organization 
levels of a company. A few examples of managerial roles in a Lean Performance 
project are:

Advocate
Champion
Sponsor
Communicator
Motivator
Team builder/team player

n
n
n
n
n
n
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Educator/developer
Change agent
Facilitator/coach/catalyst
Mediator/negotiator

These are some of the many roles that managers, individually and as a group, 
can and are expected to play in a Lean Performance project. Common among 
these roles is their function as articulators of expectations. Most people respond to 
concrete examples and explanations, rather than to plans, policies, and procedures. 
Here’s a closer look at the expectations for each role and suggested players:

Advocate

An advocate makes it clear that becoming lean is the direction the company should 
take. It is the role of supporter, played when the company is deciding whether 
to accept the challenge of becoming lean. (An example is the chairman of the 
board/directors.)

Champion

The magnitude of the challenge of becoming lean leads to the emergence of a cham-
pion, or champions: people who might be characterized as “leading the charge.” 
The champion does more. He or she motivates, leads by example, and persuades 
with optimistic action. (Any and all directors and managers.)

Sponsor

Management provides legitimacy to the process of becoming lean and makes it 
possible by providing resources and authorizing or approving changes in methods, 
equipment, personnel, and processes. (Directors, managers, supervisors.)

Communicator

The communicator eliminates the tangle of barriers to communication caused by 
organization structure and specialization. She or he will establish new communica-
tion links and use them continuously to direct, inform, and motivate. These people 
will be the key communicators in the Lean Performance project. (Directors, man-
agers, supervisors, administrative specialists.)

n

n

n

n
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Motivator

Becoming lean ultimately requires an individual commitment to lean principles 
and practices; that is, to “thinking lean.” However, this is not a self-initiated process 
for most individuals. Management must initiate and sustain the motivation needed 
to become lean through its leadership and its own commitment. Management must 
persuade all employees of the advantages of becoming lean and their part in the 
Lean Performance project. (Directors, managers, supervisors, foremen/forewomen, 
team leaders.)

Team Builder/Team Player

Working through committees and projects has become commonplace, but form-
ing and sustaining Lean Performance teams is not so common. Lean Performance 
teams function at the task level, and at the change level in the company. It is not 
easy for most managers and employees to operate in this mode. Management must 
become the team builders and themselves be team players. (All personnel.)

Educator/Developer

Education and professional development in the workplace usually refers to indi-
vidual education and development or career enhancement, not a united effort to 
change the company. Education in a Lean Performance project means acquiring the 
principles, tools, and practices that the Lean Performance project requires. Learning 
responsibilities and roles that each must play, management also has the task of edu-
cating itself and the rest of the organization in lean principles, tools, and practices. 
(Directors, managers, supervisors, foremen/forewomen, team leaders, education and 
training specialists.)

Change Agent

Whether, when, where, and how a change occurs is influenced by active change agent 
intervention. It would be a stretch to say change agents control the change process, 
even to say they manage it, although they may certainly try. This is true because the 
change process often results in unexpected consequences (i.e., “too many” or “too 
few” resignations for an early retirement option).

From a project perspective, changes are in large measure in the hands of the 
Lean Performance teams. In spite of all of these limitations, management must 
“make it happen.” It has the role of orchestrating the change process, even to the 
point of changing players on the Lean Performance teams. (All personnel.)
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Facilitator/Coach/Catalyst

Lean Performance teams need assistance and guidance to make changes. It is not 
enough to educate, empower, and encourage. Knowledge of and interest in the 
action on the field, and advice and solid direction when appropriate are required. 
Management must cause action without entering the action. As a facilitator, man-
agement draws out and helps the individual or team in pursuing objectives or 
solving problems. (Directors, managers, supervisors, foremen/forewomen, team 
leaders.)

Mediator/Negotiator

Conflicts, turf problems, and misunderstandings are inevitable while undergoing 
major, rapid, or sustained change. Stress and tension gradually build before explod-
ing into polarized viewpoints. Optimistically, management can anticipate these 
situations, but, when not able to foresee them, then management must mediate 
or negotiate the conflict. A successful Lean Performance project is predicated on 
effective human resource management. It is basic to all of the preceding manage-
ment responsibilities and roles, so all personnel should play these roles. Among 
other considerations that influence the application of these roles and responsibilities 
in a given firm are often-held but stunningly obsolete management assumptions 
regarding employees. Here are several of the most prevalent, and potentially most 
damaging to the process of becoming lean:

Employees should not be empowered to participate in a project that enables 
them to propose commitments the company may want to make, because this 
is the role played by managers and supervisors.
Employees are not stakeholders in the company.
Employees are not expected to make major contributions to making 
improvements.
Employees should focus on the jobs they are given. It’s up to management to 
make improvements.
Employees do not need education or training to solve problems or make 
improvements.
Human resource management becomes problematic in a lean enterprise.
The union does not want employees to participate in a Lean Performance 
project.
We can carry out the key points of a Lean Performance project without 
employee involvement.

Before a management team undertakes a Lean Performance project, it must 
assess the extent to which it holds these obsolete concepts. Unless management 

n

n
n

n

n

n
n

n
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is willing to discard them, there is little hope for a successful Lean Performance 
project. In short, lean human resource management begins with management’s 
self-assessment and continues by adopting positive assumptions.

To begin to be successful, cast the eight obsolete assumptions positively and 
adopt them as expressions of the new lean culture that is being adopted:

Empowering employees to participate in the Lean Performance project 
enables them to propose commitments the company may want to make, and 
this provides a forum for improvement.
Employees are stakeholders in the company.
Employees are expected to make major contributions to making 
improvements.
Employees should focus on their processes, and make improvements in their 
processes.
Employees need education and training to solve problems or make 
improvements.
Human resource management is essential in a lean enterprise.
The union will support employee participation in a Lean Performance 
project.
We are successful in the Lean Performance project only with employee 
involvement.

Employees can and should participate by identifying, developing, and imple-
menting process improvements based on lean principles, tools, and practices. 
Employees can and should participate by making continuous improvements in 
their processes. Employees can and should participate by upgrading current, and 
acquiring new, work-related skills. Employees can and should participate by con-
tributing to their Lean Performance teams.

Becoming lean is no small accomplishment. It is the result of a major effort on 
the part of the entire organization, during which both teams and individuals make 
significant contributions that should not go unrecognized. At milestones there is 
also the need to celebrate with all individuals involved. These need not be big events 
and there is not a need for large monetary rewards. In fact, some companies do not 
give money at all.

The preceding may be established as “lean cultural practices” in your environment 
by conducting a management policy deployment activity. The Lean Performance Anal-
ysis introduced below specifies tasks and responsibilities for conducting Management 
Policy Deployment during the Lean Performance project.

n

n

n

n

n

n

n

n

AU0532.indb   165 11/19/07   12:14:16 PM



1��  n  Lean Performance ERP Project Management

completing the Lean Performance assessment
A Lean Performance Assessment is not about comparing the number of kaizen 
events your enterprise has conducted, either in total or relative to the other divisions 
in your overall enterprise. It’s not about benchmarking competitors, either, because 
lean is about competing with yourself to get to process perfection. As you conduct 
your Lean Performance Assessment, ask how well you are doing—really doing—on 
your lean transformation, and ask how a Lean Performance ERP project can help 
your enterprise.

The Lean Performance Assessment is used to understand the factors that need 
to be considered to complete a successful Lean Performance project. The following 
is a survey tool that includes questions about the factors necessary to be successful. 
Administer this survey with the management team that will be (or is) implement-
ing a Lean Performance project in your firm. At the conclusion of the survey, there 
will be a discussion about how to use the information collected to plan the Lean 
Performance project.

A Lean Performance project is a project cycle to manage the implementation 
of lean principles, tools, and practices at the strategic, organizational, and activity 
process levels of the enterprise.

The Lean Performance Assessment Checklist will give participants a compre-
hensive understanding of their firm’s need for, opportunity to benefit from, and 
ability to undertake a Lean Performance project. It will also provide participants a 
means of obtaining prerequisite information in their firm to develop a Lean Perfor-
mance project plan tailored to their firm.

To achieve the objectives, those responsible for the Lean Performance project in 
their firm should fill out the checklist, discuss points of disagreement, and reach a 
consensus where differences are significant.

An assessment is an evaluation, a weighing of the evidence necessary to make 
a decision, or to determine a course of action (in this case, a project plan). An 
assessment can also be the evaluation of an activity in progress. For example, to 
use objective measures to evaluate a lean transformation process already under way, 
you using clearly stated assessment criteria and quantitative results performance 
reporting.

The Lean Performance assessment will provide your company with the basis for 
determining the scope and feasibility of undertaking a Lean Performance project 
by determining the extent of your company’s readiness to begin. The assessment, 
thoroughly administered and completed, will help your company decide whether 
or not to even begin the lean journey. It will help your company avoid “formula 
approaches” that treat all companies alike. As much as these assessment factors may 
seem like nothing more than common sense, they are all too often ignored. The 
results are lean transformations that are limited in scope, unnecessarily disruptive, 
and short-lived. Avoiding or at least minimizing, these and other negative conse-
quences is well worth the time involved in an initial assessment.
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Lean Performance assessment
The Lean Performance Assessment Checklist will assist your management team 
in evaluating readiness to complete a successful Lean Performance project in five 
critical areas:

 1. Lean Enterprise Future State
 2. Company Readiness
 3. Opportunity to Make Lean Applications
 4. Company Capability to Become Lean
 5. Transformation Constraints

Lean enterprise future State
 1. How much and how often do we disappoint our customers? 
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 2. Is there a system of measurement and metrics to monitor this?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 3. How many quality defects did we catch internally?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 4. How many were returned to us by our customers?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 5. What did that cost in dollars?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 6. What did that cost in lost customers?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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 7. Is there a system of measurements and metrics to monitor this loss?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 8. How many deliveries (exact quantity ordered, exact product ordered, exact 
ship date promised) did we miss?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 9. Is there a system of measurements and metrics to monitor this?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 10. What is the current trend on quality, cost, and delivery?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 11. What is the percentage of value-creating time versus nonvalue-creating time 
as documented in current Process Standards?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 12. How wide is our current lean effort?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 13. Have we expanded our lean initiative to the planning processes?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 14. Are we removing impediments to lean, like rigid reliance on MRP-based 
schedule dispatching and cost transactions?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 15. Have we expanded our lean initiative to the office?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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 16. Have we developed a plan to use the freed-up time, equipment, and space 
from our lean activities?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 17. What new products, services, and markets are we targeting? If “lean means 
layoff” then there is no lean.

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 18. Do we use production smoothing practices to provide a balance between 
Customer TAKT (the rate at which our customer “pulls”) and Operations 
TAKT (the rate at which our factory can produce in a lean flow)?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 19. Do we provide the direct pull of customer orders to our customer-facing pro-
cesses so visual kanban and other lean flow practices can “direct” the flow 
without printed schedules or expediting lists?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 20. Is everything upstream from our customer-facing processes “pulled” by the 
requirements at the customer interface, including supplier requirements?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 21. Does our product flow directly to the customer without transit through hold-
ing, distribution, or other MUDA collection points?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 22. Is there a need to “stockpile” in our distribution channel due to seasonality?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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 23. Are these requirements part of our production smoothing process?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 24. Are there any requirements to buffer WIP because of lumpy demand?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 25. Are these buffers being smoothed, or are they static and often too high or too 
low?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 26. Is our MRP generation capable of setting WIP buffers according to current 
Customer TAKT?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 27. Are we able to employ two-level master scheduling to plan buffer and sea-
sonal assembly or finished stocks?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 28. Are distribution requirements planning orders being utilized to direct the 
flow of finished buffers?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 29. Are Customer TAKT–driven buffer and replenishment orders planned and 
released to the customer-facing processes so that they flow along with current 
shipping orders?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 30. Are buffer stock calculations performed with central data at appropriate 
BOM levels to cover forecast errors and capacity shortfalls?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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 31. Can any actions be taken to reduce buffers such as improving quality of an 
upstream operation, increasing capacity inflow of an upstream operation, or 
improving delivery speed of an upstream operation?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

In Our Future Lean Enterprise

 32. Will we sell the same products and services or new products and services?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 33. Will we retain the same locations for production or move to new locations?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 34. No matter what products or services we create or from what producing loca-
tions we operate, will we leverage the same supply chain, or will we need a 
new supplier and logistics base?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 35. Lean is a growth strategy, because lean transformation fails if it causes 
improvement-based layoffs. Will we need to develop new customers to absorb 
our newfound capacity?

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 36. What and where is your job in your new lean enterprise?
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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Enterprise Lean Vision Elements  
(Add/Change to Fit Your Lean Enterprise)

 37. With the help of all employees our lean enterprise will be a workplace 
where:

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 38. The Process Stream is known and understood by everyone.
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 39. Everyone’s input on quality, cost, and delivery is considered while creating 
solutions.

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 40. Each member of the enterprise participates in the development of the work to 
be accomplished and how that work is to be accomplished.

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 41. Everyone is actively involved in the learning, implementation, and results of 
process design.

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 42. Our process operators are the people who are exactly what our Process Stream 
needs to flow quality with best cost and customer delivery.

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 43. Our process owners (managers and supervisors) are team members who facili-
tate in service of the work teams who directly provide customer value.

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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Our Process Owners (Managers and Supervisors)
 44. Are available to “work with people,” not to “make them work.”
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 45. Have stopped giving orders and started giving direction.
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 46. Use their time in observation and identification of opportunities.
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 47. Share knowledge and create effective work relationships.
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 48. Provide coaching to assist and support the members of the organization and 
guide frequent progress assessments.

  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

company readiness
 1. Assess your company’s need to become lean:
  High Low   Reasons (check as applicable)
       To meet or beat the competition
       To be able to reduce prices
       To keep delivery promise dates
       To reduce new product development cycle time
       To improve quality
       To implement a continuous improvement program
       To respond faster to customer orders
       To respond flexibly to customer orders
       To reduce costs and improve operating efficiencies
       To improve process design
       To redesign processes
       To improve process operations
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       To reduce the workforce
       To improve production planning
       To develop a continuous flow process
       To develop a production pull process
       To improve production support processes
       To improve administrative processes
       To match or beat the competition

 2. Identify your company’s current position with respect to lean. Check closest 
position or positions to that of your firm.

  General but limited knowledge of lean principles and practices. Think it 
may be useful in our plant. Want to learn more before trying it.

  Have minimal knowledge of lean principles and practices but ready to get 
started. Will commit resources as required.

  Have begun to get lean in selected areas but don’t know how to move 
from a process to an organizational level.

  Top management views lean as a shop-floor tool that does not require its 
involvement.

  Are midway through a lean transformation in the plant.
  Have experienced some problems of implementation.
  Have experienced some differences of opinion with the union.
  Expect to move into administrative and support processes.
  Have completed a lean transformation in the plant.
  Are now going through a lean transformation in administrative and sup-

port processes.
  Management supports the use of lean principles and practices throughout 

the organization.
  Other/Comments
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 3. What other programs or approaches are you using or considering that impact 
the goals of lean thinking? Consider their impact on the Lean Performance 
project:

  TQM
  SPC
  JIT
  MRP/ERP
  Computer-integrated manufacturing
  Supply-chain management
  SPC
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  Other/Comments
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 4. Assess the potential to apply or level of application of lean transformational 
principles in your firm:

  High Low   Reasons (Check as applicable)
       Precisely specify value by product or family
       Identify the value stream for each product or family
       Make value flow without interruption
       Let customer pull value from process owner
       Continuously pursue perfection
  Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 5. Assess the potential to apply the current level of application of lean diagnostic 
tools in your firm:

  High Low   Lean Diagnostic Tools (Check as applicable)
       3 MUs
       5 Ss
       5 Ws and 1 H
       4 Ms
  Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
  For a more detailed analysis on the presence of MUDA in the workplace, 

send teams out to visit the process areas. Return and answer the questions on 
the 3 MUs, 5 Ss, 5 Ws-1 H, and 4 Ms checklists presented earlier.

 6. Assess the potential or current applications for the following lean tools and 
practices in your firm:

  High Low   Lean Tools and Practices (Check as applicable)
       Cellular production
       U-shaped cells
       Cell design and layout for flow
       Preventative maintenance
       SMED (single-minute exchange of die)
       Internal versus external setup
       Station and operation process control
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       Sending only what is needed
       Error proofing (poka-yoke)
       Work group/team error proofing
       ZD (zero defects)
       Cycle time
       TAKT time
       Kanbans
       Part conveyance between stations
       Mixed-flow lines
       Level loading
       Small-lot production
       Balanced flow
       One-piece flow
       Synchronous flow
  Other/Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

opportunity to make Lean applications
 1. Assess the potential to apply or current application of value-added process 

analysis to your processes:
  High Low   Value-Added Process Analysis (Check as applicable)
       Analyzing sequential processes
       Time-based activity analysis
       Analyzing concurrent processes
       Analyzing organizational complexity
       Identifying value-added and nonvalue-added activities
       Identifying handoffs
       Analyzing work movement
       Assessing changeover times
       Assessing work in process
       Identifying problem imbalances
       Identifying process variability
       Analyzing defects and errors
       Analyzing process yields
  Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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 2. Assess your organization’s potential to implement or actual results in imple-
menting lean cross-functional processes:

  High Low   Cross-Functional Processes (Check as applicable)
       Lean Quality Management
       Lean Maintenance
       Lean New Product Introduction
       Lean Design and Engineering

 3. Assess your organization’s potential to implement or actual results in imple-
menting lean cross-enterprise processes:

  High Low  Cross-Enterprise Processes (Check as applicable)
       Lean Customer Relationship Management
       Lean Sales and Operations Planning
       Lean Supply-Chain Management
  Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 4. Lean process improvements are possible in all company/enterprise processes. 
Assess the potential or current level of attainment of lean processes in the fol-
lowing process areas:

  High Low  Processes (Check as applicable)
       Order Processing
       Accounting
       Customer Service
       Warranty Processing
       Mailroom Activities
       Advertising
       Human Resources
  Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

company capability to Become Lean
 1. Identify personnel who have leadership qualities, a willingness to make major 

changes in company operations, and the availability to participate in a Lean 
Performance project in your firm. The functions that these leaders would 
perform in the Lean Performance project include:
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  Project manager
  Facilitator
  Coordinator
  Trainer
  Process-area team leader
  Name       Department       Job Title
  _______________ ___________________ _________________
  _______________ ___________________ _________________
  _______________ ___________________ _________________
  _______________ ___________________ _________________
  _______________ ___________________ _________________
  _______________ ___________________ _________________
  _______________ ___________________ _________________
  _______________ ___________________ _________________
  _______________ ___________________ _________________
  _______________ ___________________ _________________
  _______________ ___________________ _________________

 2. Our experience in implementing organizational change may be characterized 
as (check all that apply):

  No major organizational changes have been made to date.
  We have only made small incremental changes.
  We have made several changes in machinery, methods, product lines, 

processes, and organization.
  Changes made are all within our current policies.
  Changes made are not all within our current policies.
  Changes made have had departmental impact.
  Changes made have had organizational impact.
  Changes made have had cross-functional impact.
  We have made at least one major change in our operation that has been 

cross-functional in scope (i.e., TQM, ISO 9000, MRP/ERP, JIT).
  We have been through a major merger that impacted the entire 

organization.
  Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 3. Identify your management’s strong and weak characteristics that will facili-
tate or inhibit a Lean Performance project in your firm.

  Strong   Weak     Management Characteristic
           Innovative
           Long-term vision
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           Supports education and development
           Sustained effort once a program is under way
           Desire to benefit all stakeholders (employees,
              customers, suppliers, management, owners)
           Desire to be an industry leader
           Growth oriented
           Attention to detail
           Personal interest in improving operations
           Human resource skills
  Other/Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 4. Assess the capacity of your management to play the roles necessary to com-
plete a Lean Performance project.

  High Low  High Role (Check as applicable)

       Advocate
       Champion
       Sponsor
       Planning coordinator
       Communicator
       Motivator
       Team builder/player
       Educator/developer
       Change agent
       Facilitator/coach
       Cross-functional manager
       Process manager
       Mediator/negotiator
  Other/Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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Lean Performance Project constraints
 1. Assess the extent to which your firm is characterized by the organizational 

consequences of a mass production system as the primary basis of structure 
and operation. This is a key issue because mass production systems, espe-
cially those in older, established industries, pose the greatest challenges to 
lean thinking. Precisely because they once were the most advanced manu-
facturing organizations and management systems, it is difficult to convince 
proponents of such systems that they are now industrial dinosaurs. Recog-
nizing these dysfunctional systems and characters helps you to identify the 
scope and direction of your Lean Performance project. To assess the extent 
to which your firm is characterized by the organizational consequences of a 
mass production system as the primary basis of structure and operation, see 
which of the following characteristics are applicable:

  High Low  Characteristic
       Command-and-control management systems.
       A multilayered management hierarchy.
       A departmental/job focus, not a focus on process/task.
       Departmental objectives have priority over organization
          objectives.
       An emphasis on the status quo, not on innovation.
       Processes do not flow across departmental boundaries.
       Innovation is focused on product but not on process
          development.
       Systematic improvement is a staff activity, not a worker
          responsibility.
       Quality standards are maintained, not improved.
       Systems and operations processes are not documented.
       Standard ways of operating are not established.
       Performance measures are primarily financial, not
          operational or process.
       Controls are maintained, not continuously improved.
  Other/Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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 2. Enthusiastic lean advocates often ignore resistance, only to wonder later on 
why lean fails to take hold in their company. Whether it is resistance or apa-
thy, if resistance is not dealt with from the start and whenever and wherever 
it occurs, it will kill all chances of a successful Lean Performance project. 
Anticipate resistance and apathy to a Lean Performance project in many 
forms. We can anticipate resistance or apathy to a Lean Performance project in 
our firm from the following sources:

  Top management
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

  Middle management
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

  Supervision
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

  Production support processes
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

  Administrative processes
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

  Professional staff
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

  Professional personnel
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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  Administrative personnel
  Union
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
  Non-union
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
  Production personnel
  Union
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
  Non-union
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________

 3. The key issues and problems in our company facing the Lean Performance 
project are:

  What to do with excess personnel
  How to work with the union
  How to overcome resistance and apathy in the workforce
  How to gain the confidence and trust of the skeptical
  How to determine the size of the one “key layoff” if made
  What to do about a key manager who is openly hostile
  How to pace our transformation effort over time to sustain effort
  How to get lean thinking internalized
  How to move past “low-hanging fruit” and motivate personnel to tackle 

less obvious problems and opportunities
  Developing Lean Performance teams
  Resolving conflicts between process areas
  How to get the support of the IT group
  Other/Comments:
  ______________________________________________________
  ______________________________________________________
  ______________________________________________________
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analyzing Lean Performance assessment results
In the Lean Assessment, the enterprise learns about itself. Some questions require 
research. Other questions seem too difficult to answer. For some, the answer is neg-
ative. That lean tool or practice is not in place today. Much work needs to be done 
before we know who it is we would like to become. Keep considering the questions 
until the answers are in place. The current enterprise will benefit from the attention 
given to obtaining and implementing the answers. When the answers to the Lean 
Enterprise Future State questions are known, you will have enough information 
to proceed with the rest of the Lean Performance Assessment. Complete the Lean 
Vision statement and proceed.

In the category of company readiness, if company general management does 
not perceive a need to become lean, does not understand the nature and scope of 
a Lean Performance project, or is expanding major effort on programs that are 
incompatible with lean thinking (i.e., TQM, ISO 9000, outsourcing, etc.), then 
a Lean Performance project should not be undertaken at this time. Instead, more 
education on lean thinking is in order and the major task, say a merger or acquisi-
tion or other, should be completed first.

You should utilize the Lean Performance Assessment to assess opportunities to 
apply lean principles, tools, and practices in your firm. This is important in order to 
focus the Lean Performance project on the most productive combinations of Lean 
applications and receptive areas and to determine what types of additional educa-
tion or training would be most beneficial. Finally you need to gauge the scope and 
depth of the Lean Performance project that can be undertaken.

Where is your firm successful in applying lean tools and practices? Where 
are the opportunities to apply lean principles, tools, and practices? Readiness and 
opportunity are not enough to ensure an effective Lean Performance project. There 
must be a management capability in place to direct and implement the project, 
with the collective skills, abilities, and, above all, willingness to accept the chal-
lenges and responsibilities that becoming lean entails. Management must be scru-
pulously honest in assessing its collective capabilities to implement lean thinking. 
If management cannot ensure a “critical minimum effort,” the project is better 
reconsidered for a later date. This, of course, is with the understanding that what 
seems optional today is all too often mandatory tomorrow, and later should only 
be a matter of months.

Can management ensure the “critical minimum effort” or should the project be 
reconsidered at a later date? Now consider the major factors that can constrain the 
Lean Performance project, even to the point of torpedoing it entirely, the legacies 
of a mass production system:

Rigid organizational structures
Inflexible thinking
Autocratic management

n
n
n
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Any remaining legacies of your mass production system? Rigid structures? 
Inflexible thinking? Autocratic management? Legacy issues may necessitate shut-
ting down, breaking up, spinning out, and selling off assets where lean thinking 
is not probable to take root. Hopefully, this is not the case and a small entry point 
can be found to initiate lean thinking. Anything to shut down? Break up? Spin 
out? Sell off?

Two other factors in their most virulent form may preclude a Lean Performance 
project, hopefully not permanently. These are resistance and apathy, which produce 
an unmanageable number of “cementheads” and an intransigent union. When you 
answer the assessment, consider truthfully whether or not your company contains 
such “cementheads” or an intransigent union. Either problem must be addressed 
prior to beginning a project.

In conclusion, a thoughtful consideration of the assessment factors will have well 
served its purpose if it has caused your management team to assess the possibilities 
for a successful Lean Performance project. It also will help you to plan and manage 
a Lean Performance project that is truly based on your company’s unique configura-
tion of objectives and resources to achieve those objectives.

Preparing for the Lean Performance Project
To determine if your firm can, should, and is willing to begin a lean transforma-
tion, or to extend already existing lean practices across the enterprise by initiating 
a Lean Performance project, appoint a leader or champion and develop a support 
group to initially coordinate the wider effort. Allow an initial trial period of 6 to 12 
weeks. Select initial processes that are not controversial. The emphasis of the trial 
is on gaining lean experience at the team and management levels in order to deter-
mine if your firm can, should, and is willing to begin a lean transformation.

Focus on one process area (usually production) throughout this trial phase. 
Acquire a basic education in lean principles, tools, and practices for managers and 
supervisors. Develop two or three Lean Performance teams to work on unrelated 
products and processes in order to gain a wider experience base. Identify several 
potential processes to improve. Give all team members training in the use of lean 
principles, tools, and practices and have an experienced lean team facilitator work 
with the initial teams. Be sure to initiate weekly team meetings on company time, 
and hold interteam meetings at least every month. Have teams present results and 
proposed changes, and develop a management process and membership to approve 
(if warranted) the proposed change. Implement the proposed changes through a 
developing management process that can monitor results and measure improve-
ment. Continue to provide assistance (training, facilitating, in-house expertise) as 
required to the teams. It may be desirable to expand the activity by using Lean Per-
formance teams to complete tasks in data accuracy, inventory reduction, and qual-
ity. Continue for 6 to 12 weeks, and be sure to document all significant activities 
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and improvements. It is better to have less experience that is well documented than 
a lot of hastily conceived and executed experience that is undocumented.

After 6 to 12 weeks, reassess your firm to consider the issues present in a Lean 
Performance project. Review and evaluate your results to date. Decide to stop, or 
continue to gather more experience and information, or expand Lean Performance 
to include a formal project organization. If you are ready to begin, read on.
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There are two objectives for Lean Performance Planning:

 1. To develop a plan for the Lean Performance project based on your firm’s 
need, opportunity, and capability to develop unique company attributes.

 2. To understand how planning can be useful to integrate lean processes 
throughout the transition to Lean Performance management.

Planning for Lean Performance differs from traditional corporate planning. 
Initial project plans cannot be based on past experience with lean transformation, 
because there isn’t any. Experience in lean thinking must be acquired before a valid 
planning process can be undertaken. This is essential because lean thinking runs 
counter to the basic assumptions of mass production on which current manufactur-
ing planning practices are based, so most nonlean firms aren’t in the lean thinking 
mindset, and even lean firms, as we discussed above, are generally not lean in the 
management decision and information/support processes.

A Lean Performance project plan must be designed and implemented based on 
the unique lean vision–driven configuration of your firm’s organization, processes, 
technology, and culture. It must be derived from the foundational premise that 
all of these will change before the project is completed. Planning is necessary to 
facilitate the impact of changes in essential processes. Previous organizational plan-
ning did not require these considerations, because while planning organizational 
structural changes, and perhaps personnel requirements, prior planning assumed 
no significant process changes.
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Unless Toyota is just an anomaly, Lean Production is going to replace mass pro-
duction in the global supply chain(s), and sooner rather than later. Why? Lean will 
win because lean delivers better quality (Q), at a lower cost (C), in a shorter time 
(D). The better idea wins in free market competition. Remember, if Lean Produc-
tion works for Toyota, and it doesn’t work for you—it’s you.

Identify your progress toward lean. Is it formalized? Is it budgeted? Is it enter-
prisewide? Is it sustaining? Or is it gasping for survival? Is it “the latest failure”?

Lean transformation is a process worthy of formalization. Right now, make it 
formal. Budget it. Make it enterprisewide. Develop a sustaining construct for lean 
by starting a Lean Project Office today and staffing it with your best and bright-
est “leanies.” Create the HR mechanisms that will allow for transfers of capable 
personnel to staff lean initiatives as resource people. Pick a “volunteer” to be the 
lean transformation project manager. Take all of his or her other assignments away. 
By the way, the best and brightest are already competing to join the lean firms and 
those firms that are becoming lean. They can see where this is going, from a career 
perspective. And, of course, that just makes the lean firms stronger and the remain-
ing mass firms weaker. Don’t be left behind. Do it now.

It is up to the lean sponsors and champions to make the management com-
mitment to lead and manage a lean transformation. If not the lean sponsors and 
champions, then who will develop a formal project, with dedicated personnel?

Even if, in the early stages, planning for the Lean Performance project may 
seem unimportant, the benefits obtained from good project planning will be evi-
dent as the project proceeds. The Lean Performance project methodology begins 
with a management project planning process that includes the deployment of man-
agement policies and strategies downward into the business.
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Chapter 7

deploying management 
Policy module

management tasks
Organizing the Steering Committee
Forming a Lean Steering Committee will demonstrate your commitment of time to 
formalize the lean effort and will also help to get lean on the schedule. Taking this 
one critical step will empower Lean Champions throughout the enterprise.

The Lean Steering Committee should be a nontraditional group. Include the 
visible lean sponsors from business units, Lean Champions from key process areas, 
and the lean project manager. Be sure to include human resources and finance. 
Expand it later, when you know more.

The first task for the Lean Steering Committee is to conduct a lean assessment 
of the enterprise. The second task for the steering committee is to develop the lean 
implementation project plan, which must include an education plan.

When it comes time to introduce the coming lean transformation, don’t make 
too much noise prematurely. Although kaizen activities may demonstrate early 
returns and should be performed on a pilot basis early in the planning stage of a 
Lean Performance project, as employees become enthusiastic about the gains made 
between present and target conditions they must be effectively informed about the 
extent of the desired lean transformation and the plan to accomplish it.
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It is important to be proactive in presenting “why” the coming lean transforma-
tion is important to the employees. Part of that requirement is conducting a lean 
assessment. Get past the assumption that process owners and operators don’t need 
to know the “business case” for lean transformation. Many of them already know 
all about the QCD competition coming from offshore. While educating about 
the “how to” of lean practices such as changeover reduction or kanban, be sure 
that the business objectives that drive lean such as inventory reduction, inventory 
turns, short lead-times, elimination of waste, and the concepts of value added, just 
in time, and make to order are all well understood and accepted by employees so 
they recognize the efforts of the company to survive and thrive through the lean 
transformation.

Education that can be provided in the workplace should be provided in the 
workplace. Establish “local” areas for education and workshop sessions, with a 
large conference table, a full-size dry-erase board, and portable dry-erase boards. 
Combine sessions on the practices of pull, kanbans, changeover reduction, TPM, 
eliminating MUDA, etc., along with kaizen events to attack a particular problem. 
The end result will be that the process owners and operators will understand the 
principles behind what they are implementing. They will know that they are imple-
menting lean practices in order to provide a consistent lean flow of products and 
services to their customers.

Educated process operators will be knowledgeable enough to spot inconsisten-
cies between what management says and what management does. They will quickly 
point out gaps in the lean implementation. When standardized work and other lean 
practices are implemented by the process operators who actually do the work, they 
tend to succeed. When the process owners and operators understand “why,” they 
focus on solutions that achieve the objectives of the company.

The first element of the planning process is forming the project steering com-
mittee. The steering committee is an expansion of the existing lean support group 
or, if a support group is not in place, the key individuals in the business as well as a 
Lean Performance project manager and a business “owner” from all process areas in 
a single-site project or each project site in a multisite project.

Management personnel who were identified during the Lean Performance 
Assessment as capable of playing the various roles needed within the lean transfor-
mation project are appropriate individuals for steering committee responsibilities:

Advocate
Champion
Sponsor
Communicator
Motivator
Team builder/team player
Educator/developer
Change agent

n
n
n
n
n
n
n
n
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Mediator/negotiator
Facilitator/coach/catalyst

The management personnel who were identified for these roles during the Lean 
Performance Assessment should be called on now to assist in the development of 
Lean Project Strategies. Prior to the formal deployment of Lean Business Policies 
and strategies at the project inception, roles should be formalized and a steering 
committee introduced.

Confirming the Lean Vision
A company’s vision is its desired future state (i.e., what it hopes to become). The 
company Lean Vision must incorporate the breadth and depth of the Lean Perfor-
mance project. The Lean Vision determined during the Lean Performance Assess-
ment should now be formalized and published.

Identifying and Deploying Lean Business Policies
Lean Business Policies express the views of the lean sponsor or champion of the Lean 
Performance project. Typically, this is the chairman or CEO of the business. Lean 
Business Policies define the lean business mission. Lean Business Policies drive the 
development of lean project strategies. Lean business policies are often expressed by 
executive management in business plans that are delivered to the business organiza-
tional level or in existing company policy communications vehicles such as business 
plans and strategic planning documents, including the previously mentioned Lean 
Vision Statement. The project sponsor/champion should also incorporate the lean 
business policies developed during the Lean Performance Assessment. Figure 7.1 
illustrates a sampling of Lean Business Policies. We will track the deployment 
and eventual project/process team implementation of these Lean Business Policies 
throughout the project text that follows.

In the Lean Performance methodology, Lean Business Policies are formalized 
and deployed to the organization and eventual project team through use of a deploy-
ment practice called the Lean Performance Analysis. Figure 7.2 illustrates the Lean 
Performance Analysis template. Each topic on the template must be completed 
for any project issue requiring steering committee approval of a system modifica-
tion. As previously stated, Lean Performance is a project methodology designed 
to facilitate an unmodified implementation of the underlying software enabler or 
enablers.

The lean sponsor or champion completes the Lean Business Policy portion of the 
Lean Performance Analysis templates, one policy per form. These Lean Performance 
Analysis masters are numbered and distributed for review and identification of 
Lean Business Strategies by the members of the project steering committee.

n
n
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Identifying and Deploying Lean Project Strategies

Lean Business Policies pertaining to the Lean Performance project that have been 
identified and articulated will now be disseminated, understood, and followed 
throughout the project. They will in other words be deployed to the process level.

A company’s policy-driven strategies are the guidelines within which it oper-
ates in pursuing and fulfilling its lean mission. Following the Lean Business Poli-
cies deployed by the lean champion or project sponsor, members of the emerging 
project steering committee communicate lean strategies that they would like to see 
pursued in their business organization or process areas.

To identify Lean Project Strategies, steering committee members and key busi-
ness unit, divisional, and section managers interpret Lean Business Policies that are 
likely to impact or be impacted by process requirements. Incorporating their specific 

 Example Lean Business Policies:
 – Support Lean Manufacturing
 – Support Lean Thinking in the Global Standardization of
     Engineering Processes
 – Support Lean Thinking in the Global Standardiazation of
     Financial Processes
 – Support Lean Thinking in the Global Standardization of
     Information Systems Management

LEAN BUSINESS POLICIES

figure �.1 Lean Business Policies

LEAN BUSINESS POLICY:   SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY:
PROJECT OBJECTIVE:
TECHNOLOGY DEPLOYMENT:
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM:

GAP PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER

003

LEAN PERFORMANCE ANALYSIS

figure �.2 Lean Performance analysis—Lean Business Policy deployed
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knowledge of business and technology trends and developments and the lean policy 
requirements in their respective areas, the improvement project is directed toward 
specific attainable benefits.

Discussions should also be held with actual and potential steering commit-
tee members to identify additional Lean Strategies for project deployment. Lean 
strategies are also derived from the results of the Lean Performance assessment. 
Figure 7.3 illustrates examples of Lean Project Strategies.

Lean Project Strategies for the Lean Business Policy to support lean manufactur-
ing used as examples throughout the book include:

Reduce manufacturing lead-time
Reduce manufacturing inventory
Implement flexibility for low-volume products
Implement supplier partnerships and certification
Implement activity-based costing
Implement process-integrated document tools
Implement process-integrated bar coding

Lean Project Strategies for the Lean Business Policy to support lean thinking in the 
global standardization of engineering processes used as examples include:

Design and utilize concurrent engineering processes
Provide a standard software format for engineering product data management

Lean Project Strategies for the Lean Business Policy to support lean thinking in 
the global standardization of financial processes used as examples include:

Implement central cash management
Implement centralized integrated processing of period financial closings with 
local “soft closes”
Implement centralized integrated data support, processing, and monitoring 
of the business plan

Lean Project Strategies for the Lean Business Policy to support lean thinking 
in the global standardization of information systems management used as examples 
include:

Implement global standard hardware and software
Implement global IT processes and organization

The Lean Project Strategies are deployed to the organization for review and 
development of project objectives through the further use of the Lean Performance 
Analysis masters.

n
n
n
n
n
n
n

n
n

n
n

n

n
n

AU0532.indb   193 11/19/07   12:14:21 PM



1��  n  Lean Performance ERP Project Management

 Lean Project Strategies for the Lean Business
 Policy Support Lean Thinking in the Global
 Standardization of Financial Processes Include:
 – Implement central cash management.
 – Implement centralized integrated processing of
     period financial closing with local “soft closes.”
 – Implement centralized integrated data support,
     processing and monitoring of the Business Plan 

LEAN PROJECT STRATEGIES

figure �.�c

 Lean Project Strategies for the Lean Business
 Policy Support Lean Thinking in the Global
 Standardization of Information Systems
 Management Include:
 – Implement global standard hardware and software
 – Implement global information technology processes
     and organization 

LEAN PROJECT STRATEGIES

figure �.�d Lean Project Strategies

 Lean Project Strategies for the Lean Business
 Policy Support Lean Thinking in the Global
 Standardization of Engineering Processes
 Include:
 – Design and utilize concurrent engineering
     processes
 – Provide a standard software format for
     engineering product data management  

LEAN PROJECT STRATEGIES

figure �.�b.

 Lean Project Strategies for the Lean Business
 Policy Support Lean Manufacturing Include:
 – Reduce manufacturing lead time
 – Reduce manufacturing inventory
 – Implement flexibility for low volume products
 – Implement supplier partnerships and certification
 – Implement activity based costing.
 – Implement process integrated document tools
 – Implement process integrated bar coding
  

LEAN PROJECT STRATEGIES

figure �.�a
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To deploy lean policies and strategies for use in the development of project 
objectives, distribute a Lean Project Strategies Lean Performance Analysis, num-
bering one master for each lean business policy/lean project strategy combination. 
An example is included as Figure 7.4.

Defining the Project Mission

Lean project strategies also define the project mission. The project mission is its 
purpose, its reason for existence. When completed, the project should result in 
fulfillment of the mission. Management is responsible for seeing that the Lean Per-
formance Project Mission Statement articulates the lean dimensions of its mission 
as incorporated in the Lean Project Strategies.

It is important for the Project Mission to recognize and state the project bound-
aries. Looking at the process redesign and system design methodologies critiqued 
earlier, we can see the fundamental differences. For example, a reengineering mis-
sion statement would define the future state of the business structure and key busi-
ness structures:

Corporate structure or ownership
Corporate mission
Products or services
Markets

n
n
n
n

LEAN BUSINESS POLICY:  SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY: REDUCE STORAGE OF WIP/STAGE MAT’L
PROJECT OBJECTIVE:
TECHNOLOGY DEPLOYMENT:
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM: 

GAP PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER

003

LEAN PERFORMANCE ANALYSIS

figure �.� Lean Performance analysis—Lean Project Strategy deployed
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Core business processes
People
Buildings
Machinery

A process innovation project has a different mission. A process innovation mis-
sion statement would define:

Process goals or measurements driving the requirement for innovated 
processes
The process selected for innovation
The key business elements of the process selected for innovation, including 
people, buildings, and machinery

Finally, a systems approach mission statement would define:

The system hardware and software future state
Key business elements of the process areas selected for improvement, including 
business goals or measurements driving the requirement for redesigned processes 
as well as the process areas installing new system enablers

A Lean Performance project Mission Statement both combines and simplifies 
the mission in comparison to the former methodologies. It must define:

Business policies and strategies driving the requirement for improved 
processes
Process areas of concentration
The system enablers’ future state

An example is included as Figure 7.5.

Defining the Project Scope
The project scope defines the project boundaries within which the Lean Perfor-
mance project team is empowered to (reasonably) conduct its process improvement 
activities free from interference. The project scope includes a feedback loop and 
review process for the steering committee. Figure 7.6 illustrates an example of an 
effective Project Scope Statement.

n
n
n
n

n

n
n

n
n

n

n
n
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Setting Up the Project Organization
During the year or more that it may take to complete a Lean Performance proj-
ect, there must be an organization charged with the responsibility and appropriate 
authority to manage and execute project tasks. The following positions and teams 
are needed:

A project manager
A facilitator
A training coordinator
Lean Performance process-area team leaders
Lean Performance process-area teams
Site leaders for all sites (multisite projects)
Lean Performance cross-functional teams
Lean Performance cross-enterprise teams

The steering committee should establish the Lean Performance project organi-
zation as soon as the initial Lean Performance teams begin to generate a “critical 
mass” of activities requiring a project structure. This will become necessary fairly 
rapidly to coordinate activities in all business process areas as well as to develop, 
train, and monitor teams and their activities and communication between company 
management, project management, and the various Lean Performance teams.

n
n
n
n
n
n
n
n

•  “The Mission of the Lean Performance Project Team is to
   implement standard management decision and information
   processes utilizing unmodified package software. These improved
   processes must deploy management policy and facilitate process
   performance measurement and continuous improvement in the
   manufacturing information/support processes.”

PROJECT MISSION STATEMENT

figure �.� Project mission Statement

PROJECT SCOPE STATEMENT

   “The Scope of the Lean Performance Project is:
 – To design and implement improved processes that deploy
     defined lean policies, strategies and objectives utilizing the
     project software
 – To operate within the budgets, schedules, and methodology
     approved by the Steering Committee 
 – To report project progress, status and issues to the Steering 
     Committee.”

figure �.� Project Scope Statement
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Why a project organization structure? Perhaps the most important reason is 
that management responsibilities will increase as the Lean Performance project 
expands across all processes in the enterprise. Each subsequent lean improvement 
cycle will involve increasingly complex business processes. The pace of change will 
increase as the Lean Performance project expands, and more and more personnel 
will be involved. Team personnel and responsibilities will change occasionally, and 
decisions will be required about new assignments and priorities. Finally, the Lean 
Performance project time horizon will lengthen if the activity is not well planned 
and managed, and the longer the Lean Performance project takes, the less likely it 
is that it will succeed.

The Lean Performance project manager could be the leader/advocate designated 
during the assessment, or another capable and qualified person, but it should never 
be an external person. The most important duties of the project manager are to 
report to the steering committee on the progress of process improvements, includ-
ing specific measures of cost, quality, and delivery or cycle improvements. The proj-
ect manager must have the authority to request further action by teams through 
process-area team leaders, as well as to send and review issues with the steering 
committee, where project results are presented to management in periodic steering 
committee meetings. The project manager also conducts regular (at least weekly) 
project team meetings.

The Lean Performance project facilitator at first could be an external person, 
but ASAP should be a trained employee. The primary responsibility of the project 
facilitator is to lead project meetings, including visioning sessions and process lean 
improvement sessions.

The Lean Performance project training coordinator is a person trained and 
experienced in using lean principles, tools, and practices. The project may have to 
use an external person at first, but the steering committee should select a candidate 
early in project formation to pursue this (and only this) role.

A Lean Performance project process area team leader will be needed for each 
process area identified in the enterprise. The primary responsibilities of the process-
area team leader are to ensure that a team is appointed in each area, to verify that all 
processes in the area are identified, and to ensure that all other process teams work-
ing in other process areas are linked to each area. They are also required to moni-
tor team attitude and performance, including monitoring bargaining unit reaction 
where applicable and the level of project acceptance or resistance. Process-area team 
leaders will continuously update the network or Web-based project management 
tools, such as the process listing, for their areas.

Lean Performance project process area teams are groups of four to seven per-
sons in a given process area including managers or supervisors, area specialists, and 
technicians involved in process design and operation. Process owners and operators 
must be included on the team. Process areas are defined early by the emerging proj-
ect team. Each process area requires a process team.
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Site leaders for all sites (multisite projects) are in essence project managers for 
each site and are responsible for coordinating the activities at the sites. Site leaders 
ensure that project communications are properly handled and project reporting is 
up to date. They nominally report to the project manager, but it is not a full-time 
position. Site leaders may also be needed for site-level facilitation and training, 
depending on the organization.

Lean Performance project cross-functional teams are groups of six to ten persons 
from two or more process areas responsible for boundary spanning processes and 
interaction. Again, in addition to managers and supervisors, specialists, and techni-
cians, workers must be included from all participating process areas. Cross-functional 
teams emerge after processes are improved at the organizational process level. I will 
discuss the activities of several example teams below.

Lean Performance project cross-enterprise teams are groups of six to ten persons 
from two or more enterprise areas responsible for a company boundary spanning 
process. Again, in addition to managers, specialists, and technicians, workers must 
be included from all participating process areas. Cross-enterprise teams emerge 
after processes are improved at the cross-functional process level. I will discuss an 
example of this type of team, the Lean Commerce team, below.

Most Lean Performance projects can be handled with this basic structure. 
Depending on the size of the company, the specialization of the current company 
organization, and the tasks encountered during improvement and implementation 
of processes, additional implementation teams will need to be established prior to 
process implementation in order to assign tasks to an existing department (i.e., 
training and quality) and to develop ad hoc teams for tasks as they arise.

The steering committee should identify candidates for the project positions by 
conducting the assessment. Management policy and strategy deployment Lean 
Performance analysis masters should be deployed to the organization and project 
objectives established prior to formalizing and publishing a Lean Performance team 
organization chart, although it is desirable to assign a project manager to manage 
the formalization of project objectives.

The project organization chart should be published by the team during the team 
development and project management activities performed early in the project itself. 
An example is included in the Managing Project Module below.

Identifying and Deploying the Project Objectives
Lean Project Strategies must be communicated to project teams to be effective driv-
ers for lean change. In order to be communicated in project terms and to be useful, 
lean policies and strategies must be translated into meaningful terms at progres-
sively lower levels of the organization.

Project objectives are the actual identifiable, measurable, and quantifiable deliv-
erables that the Lean Performance project is going to accomplish in support of 
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deployed lean policies and strategies of the organization. Project objectives must be 
achievable by process owners by utilizing available project information technologies 
(i.e., no “missions impossible”). They must be tangible (recognizable) extensions 
at the process activity level of the Lean Business Policies and Lean Project Strate-
gies deployed by the steering committee. Project objectives must be measurable. 
The requirement to be measurable dictates that the objectives must be attained 
at process levels, and those processes must have standards to utilize for measure-
ment. They also must be realistic. For instance, it is unrealistic to deploy a project 
objective that requests a 10 percent cycle time reduction in a process where fur-
ther reductions are not possible due to machine speed limitations. The inclusion of 
project team members from the process owner, operator, and customer ranks will 
mitigate against this particular brand of “mission impossible.”

To determine project objectives, distribute the Lean Performance Analysis mas-
ters with Lean Business Policies/lean Project Strategies portion completed. Provide a 
copy of each master for each person involved in this task. Although the core mem-
bership of this group is the steering committee members and other management 
role players identified in the assessment, the group should also include identified 
process owners and operators in the organization (i.e., the emerging project team). 
The emerging project teams at each project site should take a plant tour to observe 
current material flow, inventory support, existing machine centers, work cells, and 
NC equipment, etc. The teams should also determine opportunities and plans for 
manufacturing systems, process simplification, and work cell integration. Have these 
prospective team members interview key management personnel in each location to 
gain a clear understanding of current manufacturing systems capabilities, key infor-
mation/support processes, and personnel assignments. Next, determine the need for 
the level of support of manufacturing systems in each process area of the company. 
Identify and include department managers in each of these critical areas:

Finance
Customer Relationship Management
Maintenance
Information Systems Support
Operations
Engineering
Materials
Marketing and Sales

In your discussions, determine the current elements and the existing capabili-
ties of manufacturing support systems. Investigate the following:

CAD/CAM
FMS and Work Cell
Group Technology

n
n
n
n
n
n
n
n

n
n
n
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AGV/ASRS
Factory Data Collection and Communications
Bar Coding

Finally, review the existing manufacturing planning and control systems to 
determine the extent to which information integration can be achieved. Link the 
project objectives to the Lean Business Policies and Strategies by deploying each 
suggested objective to the appropriate Lean Performance analysis master contain-
ing the relevant Lean Business Policy/Lean Project Strategy that supports deploy-
ment and attainment of that particular project objective. Obviously, if you can’t 
link an objective to a Lean Business Policy/Lean Project Objective, it will be dif-
ficult or impossible to gain support for the project to include that objective. Some 
examples:

For the Lean Project Strategy to reduce manufacturing lead-time, project 
objectives might include:

Implement 24-hour turnaround of customer orders
For the Lean Project Strategy to reduce manufacturing inventory, project 
objectives might include:

Eliminate returned goods storeroom
Implement “pull” supplier management practices, including stan-
dard container quantity recognition with use of standard container 
quantities

For the Lean Project Strategy to implement flexibility for low-volume products, 
project objectives might include:

Implement manufacturing line sequencing with ability to sequence mod-
els and variations on nondedicated lines as well as on dedicated lines
Implement multiplant sourcing of finished goods
Implement EDI/XML/SOAP or another e-commerce solution for inter-
plant order management

For the Lean Project Strategy to implement supplier partnerships and certifica-
tion, project objectives might include:

Implement a pay-on-receipt process for vendors
For the lean Project Strategy to implement activity-based costing, project objec-
tives might include:

Establish product target costing/MUDA-free product target costs
For the Lean Project Strategy to implement process integrated document tools, 
project objectives might include:

Implement bar coding for plant documents:
To scan shipments before loading
To confirm shipments
To print part numbers on manufacturing orders
To print manufacturing order pick lists

n
n
n

n

−
n

−
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For the Lean Project Strategy to implement process-integrated bar coding, proj-
ect objectives might include:

Implement bar coding for customer requirements:
To process shipments
To scan shipping charges
To produce customer labels
For filled order items

For the Lean Project Strategy to design and utilize concurrent engineering pro-
cesses, project objectives might include:

Provide access to engineering product data at the manufacturing sites
For the Lean Project Strategy to provide a standard software format for engineer-
ing product data management, project objectives might include:

Implement a standard software package for engineering product data 
management

For the lean Project Strategy to implement central cash management, project 
objectives might include:

Determine and accommodate financial requirements of Canada, Europe 
(EU, VAT), and Asia
Include currency considerations such as a database by currency, strategy 
to realize currency conversion rate gain/loss, and base default account 
structures

For the Lean Project Strategy to implement centralized integrated process-
ing of period financial closings with local “soft closes,” project objectives might 
include:

Consolidate regional financial statements by business segment, product 
line, product, customer, product group, plant sales, gross profits, and 
shipments
Consolidate global financial statements by region, product group, and 
product line
Include by year, quarter, month, or month to date in period reporting 
structure
Include global sales, global margins, and global trends

For the Lean Project Strategy to implement centralized integrated data sup-
port, processing, and monitoring of the business plan, project objectives might 
include:

Develop global standard reporting formats
Monitor, evaluate, and report product line and manufacturing site 
profitability
Develop period-to-date reporting, including regional sales, margins, and 
trends

For the Lean Project Strategy to implement global standard hardware and soft-
ware, project objectives might include:

Implement unmodified software packages

n
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Leverage vendor-supplied software upgrades
For the Lean Project Strategy to implement global IT processes and organiza-
tion, project objectives might include:

Implement secure data and operations processes in a system that is seam-
less to the users
Implement standards for information systems uptime and reliability and 
measure and report performance to those standards

For each completed lean project strategies Lean Performance Analysis master, 
the project manager completes a project objective Lean Performance Analysis mas-
ter, one for each project objective deployed below a Lean Project Strategy. This 
Lean Performance analysis deployment practice links lean business policies, lean 
project strategies, and project objectives to direct the teams and provides the basis 
for decisions about any desired software modifications later.

The Lean Performance Analysis deployment practice also links management to 
eventual performance measurements to monitor the performance of the new lean 
processes that result from the project. These Lean Performance Analysis masters are 
then deployed to the full project team at the first full training meeting of the team. 
The team will complete the information needed on the Lean Performance Analysis 
masters to deploy the policies to the process level. Technology deployment is com-
pleted by the information team, and process identification is performed by each 
process area team to deploy objectives to its processes and link the process where 
deployed policy will be realized by any team realizing or implementing objectives. 
An example is included as Figure 7.7.

Employing the Lean Performance methodology, these project objectives will be 
achieved by completing a number of project tasks:

Identifying the business processes
Developing Process Standards (process workflows and work instructions)
Completing the Lean Performance Analysis
Developing lean improvements
Implementing improved processes
Measuring and managing Continuous Lean Performance

Conducting Steering Committee Meetings

At the first steering committee meeting, review the following project management 
tools:

Figure 7.1: Lean Business Policies
Figure 7.2: Lean Performance Analysis—Lean Business Policy Deployed
Figure 7.3: Lean Project Strategies

−
n

−

−
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Figure 7.4: Lean Performance Analysis—Lean Project Strategy Deployed
Figure 7.5: Project Mission Statement
Figure 7.6: Project Scope Statement
Figure 7.7: Lean Performance Analysis—Project Objective Deployed

Arrange for the steering committee to communicate Lean Business Policies, 
Lean Project Strategies, and the project objectives to Lean Performance team mem-
bers at an initial team meeting. Prepare a summary of the deployed Lean Business 
Policies, Lean Project Strategies, and project objectives for review by the steering 
committee, as in Figure 7.8. Then present the summarized policy deployment to 
the Lean Performance team members at their initial meeting. If possible, have the 
Lean Performance project sponsor deliver the summary. The emerging project team 
will return the deployed Lean Business Policies, Lean Project Strategies, and project 
objectives to the steering committee twice during the project:

After completion of technology deployment, process identification, and team 
assignments
After identification of the proposed process performance measurements

Tentative or preliminary Lean Performance team rosters should be established 
from the currently identified process areas and invited to the initial meeting. 

n

n

n

n

n

n

LEAN BUSINESS POLICY:  SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY:  REDUCE STORAGE OF WIP/STAGE MAT’L
PROJECT OBJECTIVE: ELIMINATE RETURNED GOODS ROOM
TECHNOLOGY DEPLOYMENT:
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM: 

GAP PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER

003

LEAN PERFORMANCE ANALYSIS

figure �.� Lean Performance analysis—Project objective deployed
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Probable attendees for the first meeting include the process owners, operators, and 
customers in the cross-functional areas of the company:

Finance
Engineering
Materials
Operations
Information

The steering committee should also use this occasion to deliver its general 
expectations about the Lean Performance project to the teams. Typically, manage-
ment expects a process improvement project to identify and eliminate redundant 
activities. The Lean Performance methodology and projects utilizing that method-
ology reach quite a bit higher. In addition to identifying and eliminating redundant 
activities, management can reasonably expect a Lean Performance project to iden-
tify and eliminate “disconnected” business processes; implement uniform, docu-
mented lean business processes; and produce Process Standards, including process 
workflows and work instructions, that support training and QS/ISO documenta-
tion requirements. The project should implement a consistent information basis for 
manufacturing and financial business decisions. It should implement process-based 
performance measurements. Following the Lean Performance methodology, the 
project process should evolve into Lean Performance Management: a management 
process that continuously deploys management policy to teams who implement 
that policy and measure performance results at a process level.

The Lean Performance project organization has legitimate expectations of the 
steering committee as well. The team expects the steering committee to ensure that 
the project is properly focused (i.e., that the steering committee understands what 
the job is, uses the right methodology for that job, understands the implications 
of using that methodology, and supports the project team in managing the con-
sequences of those implications). The Lean Performance organization expects the 
steering committee to ensure that the project stays properly focused, meaning that 
the steering committee ensures that the project sticks to the job assigned and there 
is no “scope creep.” The teams can also reasonably expect the steering committee 
to ensure that the methodology is followed and that it supports the project team in 
measuring and managing the improved processes that result from the project.

n
n
n
n
n
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figure �.� Policy deployment and measurements Summary—Project objec-
tive deployed
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figure �.� (continued)

AU0532.indb   207 11/19/07   12:14:30 PM



20�  n  Lean Performance ERP Project Management

LEAN BUSINESS
POLICY

PERFORMANCE
MEASUREMENT

LEAN
PERFORMA-
NCE TEAM

PROCESS
IDENTIFICA-

TION
TECHNOLOGY
DEPLOYMENT

DEPLOYED
PROJECT

OBJECTIVE
LEAN PROJECT

STRATEGY

POLICY DEPLOYMENT AND MEASUREMENTS SUMMARY

017

024

023

022

021

020

019

018

GAP
CONT-
ROL#

Implement Global
Standard

Hardware and
Software

Implement
Standards for 

Systems Uptime & 
Reliability &

Measure & Report
Performance

Implement Secure
Data & Operations

Processes in a 
System that is 
Seamless to the

Users.

Implement Global
Information
Technology

Processes and
Organization

Implement Global
Information
Technology

Processes and
Organization

Support Lean
�inking in the

Global
Standardization
of Information

Systems
Management
Support Lean

�inking in the
Global

Standardization
of Information

Systems
Management

Leverage Vendor
Supplied Software

Upgrades

Support Lean
�inking in the

Global
Standardization
of Information

Systems
Management

Implement
Unmodified

Software
Packages

Implement Global
Standard

Hardware and
Software

Support Lean
�inking in the

Global
Standardization
of Information

Systems
management

Develop Period-
To-Date

Reporting,
Including

Regional Sales,
Margins and

Trends

Implement
Centralized

Integrated Data
Support,

Processing
Monitoring the
Business Plan

Support Lean
�inking in the

Global
Standardization

of Financial
Processes

Monitor, Evaluate
and Report

Product Line and
Manufacturing
Site Profitability

Implement
Centralized

Integrated Data
Support,

Processing
Monitoring the
Business Plan

Support Lean
�inking in the

Global
Standardization

of Financial
Processes

Develop Global
Standard
Reporting
Formats.

Implement
Centralized

Integrated Data
Support,

Processing
Monitoring the
Business Plan

Support Lean
�inking in the

Global
Standardization

of Financial
Processes

figure �.� (continued)
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Chapter 8

evaluating and Selecting 
Software module

Evaluating and selecting software to support the Lean Performance ERP project is 
frequently conducted immediately after the formation of the project steering com-
mittee. Although ERP software is the primary focus of the Lean ERP project, other 
software is often included in the evaluation/selection process, such as MES (manu-
facturing execution system), SCM (supply-chain management), CRM (customer 
relationship management), and others necessary to the operations of the enterprise. 
The Lean Performance ERP methodology can be utilized to complete these evalu-
ations, selections, and implementations.

Lean Performance process stream mapping is a “lean business process innova-
tion” tool applied in the lean improvement of business processes. A process stream 
mapping approach is utilized in the Lean Performance methodology to identify 
Key Lean Software Features needed to support the organizational and activity 
processes already in place in the enterprise, as well as “future state” requirements 
incorporated in the process stream mapping exercises by process owners and opera-
tors. The presumption here is that, although the processes may get leaner during 
the Lean Performance project, many of the Key Lean Software Features needed 
to support current processes will likely still be required to support the lean pro-
cesses that result from the project. The inclusion of future state features will provide 
the opportunity for project team members to utilize these new features where it 
is determined the features are appropriate. The development of process workflow 
standards by the Lean Performance teams will confirm whether or not each current 
or future state software feature is of QCD benefit to the enterprise, process by pro-
cess, as the project progresses toward implementation. Only a portion of the Lean 
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Performance process stream mapping methodology is utilized in the evaluation 
and selection of the Key Lean Software Features necessary to support a Lean Per-
formance ERP implementation. The complete Lean Performance process stream 
mapping tool incorporates several features not included in this text. The purpose 
of the process stream mapping exercise here is to highlight and record Key Lean 
Software Features, not to provide a full blueprint for implementation. It is too early 
to devote significant time and effort to implementation activities. We are also not 
going to produce “current state” or “future state” maps of the process stream in 
the enterprise. Again, we have enough to do in developing a list of the Key Lean 
Software Features needed in the enterprise. Finally, although the information tech-
nology groups and departments are represented in the Key Lean Software Features 
definition, the entire effort of the IT team in determining technical architecture 
and analyzing cost of hardware/software scenarios is not explored here.

Many Western industrial mapping methodologies have been developed to doc-
ument the flow of material into, through, and out of a process. Certainly the West-
ern consulting industry has been instrumental in developing process reengineering, 
process design, and process redesign methodologies dedicated to that documenta-
tion activity. Eastern lean industrial engineering methodologies have also included 
mapping the flow of information into, through, and out of the process, and also 
into, through, and out of the stream of processes that compose the product flow 
from supplier to customer. Information flow has long been seen by Japanese lean 
thinkers as an integral component of the flow of products, and Western lean think-
ers also recognize that deficiencies in the timing, accuracy, and adequacy of infor-
mation support to the physical process floor as well as to the stream of processes 
that compose the dock-to-dock supply-chain flow are causes of waste.

A process stream map expands on the practice of process workflow standards 
mapping by providing a “linked view” of the flow of processes as they accomplish 
and support the flow of material through the supply chain, including external sup-
ply processes, internal physical processes, and external processes all flowing down-
stream to the customer. On a process stream map, a portion of the map space is 
utilized to illustrate material flow and a corresponding portion of map space is 
utilized to illustrate information flow. While completing a process stream map, 
process owners and operators consider how each process receives notice of require-
ments. How do process owners know what to work on and how many are neces-
sary? If process operators are not linked to the information flow as well as to the 
material flow, ask why. Often, overproduction or underproduction is driven by lack 
of timely accurate information. Expediting is frequently the result of poor infor-
mation support. Finally, each process that builds to an inaccurate or inadequate 
schedule pushes inventory to the next process when completed, ready or not, or 
into WIP storage.

In the Evaluating and Selecting Software Module of the Lean Performance 
methodology, it is presumed that a thorough evaluation and selection process of 
standard vendor-supplied packages of ERP software can develop an unmodified 

AU0532.indb   210 11/19/07   12:14:31 PM



Evaluating and Selecting Software Module  n  211

implementation of that same software. Unmodified implementations of vendor-
supplied software are strategically preferable to modified implementations for sev-
eral reasons:

Unless your enterprise manufactures software for sale, it is highly unlikely 
the skills and expertise exist in your enterprise to effectively manage the pro-
cess of developing additional software needed to support a Lean Performance 
ERP project. Far too many implementation projects fail due to lack of perfor-
mance in the development of software modifications and enhancements.
The industry expertise needed to design state-of-the-art lean features depends 
on a high level of expertise in lean industry practices as well as IT architecture, 
expertise that often does not exist in that combination in your enterprise.
An implementation that fully enables 90 percent or more of the enterprise 
process requirements utilizing vendor-supplied packaged software is of far 
more benefit to the enterprise than can be realized, in most cases, from cus-
tom development incompletely applied. Generally speaking, the software 
vendor employs far more resources and expertise dedicated to the develop-
ment of software enhancements than does your enterprise.
Implementing unmodified software enables your enterprise to more readily 
apply newer versions and enhancements to the vendor software, as your busi-
ness develops and changes. As technical architecture progresses, your enter-
prise will be in position to move applications and data to future technical 
enablers.

For all of these reasons, selecting a “future-oriented” software vendor is more 
important than ever, as reliance on the vision of the vendor is paramount. Finally, it 
must be noted that some enterprises are pushing the envelope, developing software 
enablers for lean practices that they themselves are innovating. Tread these waters 
carefully. Not all enterprises are lean leaders, nor should they attempt to be. In the 
Lean Performance methodology, no modifications to vendor-supplied software are 
specified or proposed unless and until the process owners and operators develop 
process workflow standards demonstrating what needs to be done in their value-
added process. This is reviewed after removing the MUDA in the existing process 
utilizing the Lean Performance Analysis below and demonstrating that there is a 
GAP in the software purchased that will need to be solved. The lean enterprise 
pushing the envelope of lean software development would greatly benefit from the 
process workflow–Lean Performance Analysis methodology included here.

The Lean Performance methodology assumes that lean principles, tools, 
and practices must first be present in the management system of the enterprise. 
Attempting to extend enterprise lean into the Virtual Lean Enterprise is a diffi-
cult task. Build from a solid foundation. Software that enables and supports lean 
practices is being incorporated into some vendor-marketed ERP packages, but lean 
software development is generally considered to be lagging behind the needs of lean 
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enterprise implementers. In a pattern observed throughout the history of packaged 
software, smaller vendors of niche or narrow lean software products are emerging. 
Some of them will eventually be acquired by the larger enterprise software vendors. 
Some in the enterprise or niche markets are marketing their products as “lean” or 
“ERP II” software sets. It is, as usual, buyer beware in the software marketplace.

An informed evaluator must look closely at enterprise requirements in general, 
and lean practice support in particular, in order to navigate the software acquisi-
tion minefield. Our evaluation/selection key features are focused on lean software 
requirements, not “baseline” checklist or “industry-specific” checklist features. 
These should not be omitted by your evaluation/selection team. It is advised to 
obtain features checklists for ERP and other software technologies for reference 
during this process. Vendor-specific and industry-vendor checklists for the pri-
mary vendors you are considering should also be obtained. Most vendors will have 
some baseline checklist responses. Others are available for nominal amounts on the 
Internet. There is no need to get bound up in the types of issues such as “we need a 
12-character vendor master field”—the vendor features checklists can be noted to 
this point and vendors can answer these issues during the software sales cycle. For 
now, it is the focus of the evaluation/selection team to concentrate on the Key Lean 
Software Features for Lean ERP implementation.

An educated evaluation/selection team will be fully informed on the require-
ments in its respective process areas, including lean requirements. In this process, 
teams will determine what their particular Key Lean Software Features are, with 
decisions taken on critical elements of software support for enterprise lean practices, 
including need for modules that support design of flow lines, production smooth-
ing logic, capability to synchronize Operational TAKT to Customer TAKT, incor-
poration of kanban replenishment calculations, and the ability to quickly address 
engineering changes online. Be aware that some vendors and consultants have 
developed algorithms, terms, and alleged lean practices that may or may not be 
viable in your lean enterprise. Remember, the leanest answer is always the simplest 
answer to the complex problem.

management tasks

Organize the Software Evaluation and Selection Project Team

In the Lean Performance Assessment, many of the future members of the evalua-
tion/selection team were identified, including representatives from key process areas 
of the enterprise. The first task for the steering committee is to designate the process 
area team leaders who are responsible to deliver the Key Lean Software Features. 
The process areas utilized as examples in this book will provide the framework for 
illustrating the Key Lean Software Features:
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Business Planning
Production and Operations
Customer Relationship
Product Engineering
Financial Management
Inventory and Logistics
Supply Chain
Performance Measurement

We will also deliver a Key Lean Software Features listing for the General 
Requirements needed of the selected software. These are noted in each workshop 
and augmented by the IT professionals. Other process areas that may warrant a 
workshop and Key Lean Software Features process could include warehousing, dis-
tribution (DRP), human resources (for ergonomics, benefits/pay systems), or other 
process areas as your enterprise requires.

Project team tasks
Organize the Project Office and Conference/Education Room

The project manager should have set up the project office by this time, and a con-
ference/education room should be permanently dedicated to the Lean Performance 
project. If a dedicated space cannot be found, then strict scheduling must be per-
formed by the project manager to ensure that appropriate space is available for the 
workshops.

Determine Key Lean Software Features Workshop Attendees

Process area team leaders should identify organizational-level process owners in 
their process areas to include on the team. Refer to the organizational process dia-
gram above for a reference tool to assist in identifying organizational processes. 
Remember, your organizational processes may be different, so use the diagram as 
a tool and not as an all-inclusive list for your enterprise. Rosters of process-area 
teams will be adjusted upward and downward as the overall Lean Performance 
project progresses. Also, organizational process owners may include process opera-
tors in some sessions in order to ensure that a thorough definition of Key Features 
is developed. Other important potential members have been designated in the Lean 
Performance Assessment. Although the IT process area leader may desire to attend 
multiple workshops, or send business system analysts to multiple workshops, a wise 
process area leader does not allow “outsiders” to the process area to make presen-
tations of predetermined “future states” or other predeveloped technology-driven 

n
n
n
n
n
n
n
n
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solutions. This is a workshop for asking questions and determining “raw” Key Lean 
Software Feature requirements, not a software sales session. It shouldn’t need men-
tioning, but these sessions are strictly “no vendors allowed.”

Review All Lean Strategy/Policy/Project 
Objectives LPA Masters

All process area team leaders should be familiar with the policy deployment LPA 
masters for the project. Copies of the LPA masters should be available for review 
and notation in the conference/education room.

Conduct Process Area Workshops

The first activity for process-area team leaders is to conduct several workshops in 
their respective process areas. The MUDA and 5 Ss workshops are especially impor-
tant in an enterprise that has either no lean practice experience or the experience is 
limited to the physical processes. In the case of a process area team leader who does 
not have the expertise to lead a workshop, then the project manager should arrange 
for another process area team leader or outside resource to conduct the workshops. 
Workshops include The 9 Forms of Office MUDA, The Office 5 Ss, and The 5 Ss 
for the Computer Room.

The 9 Forms of Office MUDA Workshop is a workshop that is usually sched-
uled for one day in each process area. Additional days can be scheduled for 
multidepartment or large-enterprise process areas. These workshops familiarize the 
office team members with a lean thinking perspective and provide orientation to 
the later process stream mapping sessions. Although the standard 3 MUs (MUDA) 
Checklist included above can also be used, opposition to the 3 MUs among office 
workers can often be defeated by using a checklist more specific to office infor-
mation/support processes. When conducting the workshops, it may be helpful to 
begin by establishing some meeting ground rules. Here are the Lean Performance 
suggested rules, also incorporated below.

Meetings start on time.
Meetings finish on time.
Decisions are by consensus.
Keep an open mind to change.
There is no such thing as a dumb question.
Maintain a positive attitude.

n

n

n

n

n

n
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Never leave a silent disagreement.
Create a blameless environment.
Practice mutual respect every day.
Treat others as you want to be treated.
One person, one vote. No position or rank.
No magic wand. This is about education and working smarter.
Participate, etc.

Here is a MUDA checklist that can be utilized with the workshop attendees:

The 9 Forms of Office MUDA Checklist

Waiting—because of the customer, for mail or courier, for signatures, for prints/
plots, in lines, because of unavailable resources, etc.

________________________________________________________
________________________________________________________
________________________________________________________

Overproduction—multiple copies of forms, drawings, printing documents in 
advance of when needed, duplication of or reentering data.

________________________________________________________
________________________________________________________
________________________________________________________

Quality defects—incorrect data entered, drawing errors, errors in service 
transaction.

________________________________________________________
________________________________________________________
________________________________________________________

Transportation—filing of documents/work in progress.
________________________________________________________
________________________________________________________
________________________________________________________

Motion—location of printer/photocopier or catalogs or filing cabinets, unneces-
sary movement, need for multiple stops for filing or distribution.

________________________________________________________
________________________________________________________
________________________________________________________

n

n

n

n

n

n

n
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Inventory—paper or forms not available, substitutions needed for forms or tem-
plates, multiple templates or forms used for same task in process, excess or 
outdated catalogs and books or magazines.

________________________________________________________
________________________________________________________
________________________________________________________

Process—overprocessing (signatures), duplication, or process overprocessing: 
need for signatures, duplication or reentry of data, recopying of data.

________________________________________________________
________________________________________________________
________________________________________________________

Unclear communication—need to ask more than once, hold multiple conversa-
tions or meetings because of logistics or schedules or other availability.

________________________________________________________
________________________________________________________
________________________________________________________

Opportunity lost—to win new customers, losing existing customers, ignoring 
customers.

________________________________________________________
________________________________________________________
________________________________________________________

Other:
________________________________________________________
________________________________________________________
________________________________________________________

The 5 Ss in the Office Checklist

To begin the Office 5 Ss, workers in a process area must think about their require-
ments. What materials, stationery, equipment (phones, computers, fax machines), 
or consumables (printer ink, copier toner, batteries, cleaning supplies, conference 
supplies) are needed daily, weekly, and monthly? What paper and form support is 
needed?

Although the 5 Ss Checklist included above can also be used, opposition to the 
5 Ss among office workers can often be defeated by using a checklist more specific 
to office information/support processes.

Here is a 5 Ss checklist that can be utilized with workshop attendees:
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The Office 5 Ss Checklist

Are binders holding common information labeled and organized and visible to 
those who need to use them (include policy manuals, workflow documenta-
tion, system software manuals, hardware users’ manuals, and fax machine 
instructions, etc.)?

________________________________________________________
________________________________________________________
________________________________________________________

Are office supplies “inventoried” visually?
________________________________________________________
________________________________________________________
________________________________________________________

Are office supplies stored and organized so that replenishment of central stocks 
can be easily performed?

________________________________________________________
________________________________________________________
________________________________________________________

Are office supplies “delivered” via shopping cart to all users, so inventory and 
storage locations can be controlled, while distribution is more efficient?

________________________________________________________
________________________________________________________
________________________________________________________

Is there a replenishment system for consumable items to ensure a constant sup-
ply without accumulation or “stock-outs”?

________________________________________________________
________________________________________________________
________________________________________________________

Are personal desk folders and files organized to reduce search time and 
inconvenience?

________________________________________________________
________________________________________________________
________________________________________________________

AU0532.indb   217 11/19/07   12:14:32 PM



21�  n  Lean Performance ERP Project Management

Are electronic folders and files organized to reduce search time and 
inconvenience?

________________________________________________________
________________________________________________________
________________________________________________________

Are there clear policies with reasonable limits governing personal belongings in 
office and workstation areas? What percentage of work space is reasonable for 
personal belongings?

________________________________________________________
________________________________________________________
________________________________________________________

Has there been clear communication of 5 Ss standards, including publication of 
policies or training?

________________________________________________________
________________________________________________________
________________________________________________________

Has the 5 Ss training been updated and provided to new personnel?
________________________________________________________
________________________________________________________
________________________________________________________

Are office personal belongings neat and tidy?
________________________________________________________
________________________________________________________
________________________________________________________

Are markers and erasers in conference rooms readily accessible and working 
properly?

________________________________________________________
________________________________________________________
________________________________________________________

Are visual guidelines in place governing clean-up of common spaces?
________________________________________________________
________________________________________________________
________________________________________________________
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Are there simple visual postings of conference room configurations (layout stan-
dards) to make it easy for conference room users to reestablish conference 
room configurations when meetings are completed?

________________________________________________________
________________________________________________________
_______________________________________________________

Are there simple posted visual work instructions for things like the fax machine 
and common printers?

________________________________________________________
________________________________________________________
________________________________________________________

Are there monthly audits conducted to ensure conformance to posted and writ-
ten 5 Ss policies, standards, configurations, and work instructions?

________________________________________________________
________________________________________________________
________________________________________________________

Process area team leaders should develop standards for the placement of supplies 
in their respective areas and illustrate the standards on a standards sheet posted in 
their process area. When the process area is 5 S’d, photos should be posted with the 
standards sheet for ease of auditing. Define the 5 Ss requirements and regular audits 
on the standards, with frequency, responsibility, and maintenance and safety checks 
included. At the conclusion of the 5 Ss workshop, each area will have defined its 
regular activities and checks. At that time, an enterprisewide standard audit should 
be established and conducted in every area every month, with the results collated 
and displayed.

Here is a 5 Ss checklist that can be utilized with the information department 
attendees.

5 Ss in the Computer Room Checklist

Equipment—How many old servers, terminals, PCs, keyboards, boards, disc drives, 
CPUs, and other equipment are stored in or near the IT department?

________________________________________________________
________________________________________________________
________________________________________________________
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Equipment—How many old servers, terminals, PCs, keyboards, boards, disc 
drives, CPUs, and other equipment are stored anywhere not covered in (1) 
above?

________________________________________________________
________________________________________________________
________________________________________________________

Electronic documents—How much waste is involved in trying to find valuable 
information in the ever-growing mountain of electronic documents stored 
and supported in your document storage applications?

________________________________________________________
________________________________________________________
________________________________________________________

Knowledge management—How coherent and well organized are the document 
hierarchies, ownership, change control, and indexes contained in your knowl-
edge management applications? Anything not coherent and well organized?

________________________________________________________
________________________________________________________
________________________________________________________

What are the results of your customer satisfaction surveys on questions 4 and 
5?

________________________________________________________
________________________________________________________
________________________________________________________

How are the binders, folders, and other vendor documentation (hardware, soft-
ware, peripherals, etc.) labeled and organized?

________________________________________________________
________________________________________________________
________________________________________________________

Conduct Key Lean Software Features Workshops

Conduct a process stream mapping workshop for each process area. Typically, this 
is a four- to five-day off-site exercise. Schedule process stream mapping workshops 
for the following process areas, or as your enterprise requires:

Business Planning
Production and Operations
Customer Relationship

n
n
n

AU0532.indb   220 11/19/07   12:14:33 PM



Evaluating and Selecting Software Module  n  221

Product Engineering
Financial Management
Inventory and Logistics
Supply Chain
Performance Measurement

Process Stream Key Lean Features Checklist
 1. Begin by having each process area team leader collect all the paperwork (with 

examples) for use in the stickie generation activity. Follow each organiza-
tional process. Always follow the same order, quote, and product release for 
the exercises.

 2. Identify Key Lean Software Features on the stickies or other moveable sup-
port tool. Collect them for inclusion on the Key Lean Software Features 
checklist.

 3. Identify process issues for immediate solution after the workshop. Do not 
slow down to solve them—the process-area team leaders and teams can do 
that later. We are here to identify Key Lean Software Features.

 4. Beginning with a blank whiteboard, follow one unit of work—an item, lot, 
order, or batch through the entire process as it is performed today.

 5. Discuss the steps or tasks in the process in order to identify process features 
requirements.

 6. Discuss disruptions in the flow. Identify what really happens, not what is sup-
posed to happen.

 7. Discuss each Key Lean Software Feature that is critical to the process. Here 
are several discussion points that may reveal the need for a feature:

 a. Examine the usage of information, including manual reports.
 b. Investigate the absence of crucial data or process support.
 c. Determine bottlenecks in information flow.
 8. Ask if the feature will be needed in the lean enterprise—keep it if in doubt.
 9. Solicit “future state” Key Lean Software Feature suggestions from the team:
 a. Are there any desired enhancements to current process support, includ-

ing information turnaround improvements?
 b. What about desired new applications?
 c. Are there any identifiable benefits, including reduced processing costs, 

that can be driven by new features?
 10. Review the suggested Key Lean Software Features examples:
  Figure 8.1: Key Lean Software Features—General Requirements
  Figure 8.2: Key Lean Software Features—Business Planning
  Figure 8.3: Key Lean Software Features—Production and Operations
  Figure 8.4: Key Lean Software Features—Customer Relationship
  Figure 8.5: Key Lean Software Features—Product Engineering

n
n
n
n
n
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KEY LEAN SOFTWARE FEATURES
GENERAL REQUIREMENTS

 Does the software incorporate (cont.):
 – E-Business and web-business features?
 – Project management tools for production projects
 – Project management tools for capital projects?
 – Project management tools for product introduction
     and release projects?
 – Application and support needed in our specific 
     vertical industry segment?
 – Guided template and table set-up support?
 – Simple flexible report and inquiry retrieval tools?

b 

 Does the software incorporate (cont.):
 – On-Line Help?
 – A central data construct with no disconnects?
 – A non-batch real time process architecture?
 – Tools to ensure efficient high volume transaction
     processing?
 – Strong document management features?
 – Strong quality assurance support?
 – Superlative education, training and support?
 – A strong, competitive future product plan?

KEY LEAN SOFTWARE FEATURES
GENERAL REQUIREMENTS

figure �.1c Key Lean Software features—General requirements

 Does the software incorporate:
 – Current data integrity tools?
 – Rapid system implementation tools?
 – Flexible system configuration tools?
 – Built in Process Workflow configuration tools?
 – Tools to facilitate integration with other systems?
 – Rapid and simple information visibility?
 – Lean, Six Sigma, TOC, or other business strategies?
 – Capability to run on multiple technology platforms,
     including open platforms?

KEY LEAN SOFTWARE FEATURES
GENERAL REQUIREMENTS

a 
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  Figure 8.6: Key Lean Software Features—Financial Management
  Figure 8.7: Key Lean Software Features—Inventory and Logistics
  Figure 8.8: Key Lean Software Features—Supply Chain
  Figure 8.9: Key Lean Software Features—Performance Measurement

Prepare a Draft of the Key Lean Software Features Checklist
Convert the stickies and notes into a listing of Key Lean Software Features for your 
process area. List the conclusion as in the examples provided above.

Report Progress to Management Steering Committee
The project manager is also responsible to provide interim reporting to the steer-
ing committee on progress and results. Report the Key Lean Software Features 
required to the steering committee for consideration in budgeting and acquiring 
new software enablers.

 Does the software incorporate (cont.):
 – Ability to stimulate demand with discounts and advertising?
 – Group requirements–same, similar?
 – Tools to optimize constraints-time, material, labor,
     equipment, manpower?
 – A control panel or dashboard for the Sales and Operations Planners?
 – Support for Sales and Operations Planning?

KEY LEAN SOFTWARE FEATURES
BUSINESS PLANNING

figure �.2b Key Lean Software features—Business Planning

 Does the software incorporate
 – Support for generation of a master production schedule
     to drive MRP calculations utilizing actual demand, sales
     forecasts, larger of or a combination of actual and forecast data?
 – Multiple time fences (at least 3 planning periods)?
 – Capability to employ a variety of combinations of other time fence
     and demand source rules?
 – Support forecasting and demand planning for subcomponents,
     subassemblies, raw materials and other 2-level Master Scheduling 
     practices?

KEY LEAN SOFTWARE FEATURES
BUSINESS PLANNING

a 
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 Does the software incorporate tools to (cont.):
 – Manage flow production including workbench
     capability for determination of schedule
     compliance and production line and time slotting?
 – Perform line balance considering multiple lines?
 – Illustrate graphical analysis of daily production?
 – Accomplish interface & full integration with process 
     control systems?
 – Track non-production material movement and storage?

KEY LEAN SOFTWARE FEATURES
PRODUCTION AND OPERATIONS

c 

 Does the software incorporate tools to (cont.):
 – Manage documentation and work instructions?
 – Record work “as performed” by configuration and
     processes utilized?
 – Record actual process costs, highlighting differences from
     process standards?

KEY LEAN SOFTWARE FEATURES
PRODUCTION AND OPERATIONS

figure �.�d Key Lean Software features—Production and operations

 Does the software incorporate (cont.):
 – Kanban cards with logic to ensure production completion?
 – Kanban logic that re-calculates size and number of kanban
    bins continuously?
 – Kanban logic that flags and makes changes to existing kanbans
    whether they are physical kanbans or electronic kanbans in the
    system?
 –Tools for managing flow production including daily production
         planning tools that consider line capacity and available material?

KEY LEAN SOFTWARE FEATURES
PRODUCTION AND OPERATIONS

b 

 Does the software incorporate tools to:
 – Pull signal/kanban support to replenish material at
     Customer Service Levels maintaining level WIP?
 – Convert multi-level bills-of-material into standard
     process/flat BOMs?
 – Eliminate traditional MRP-based indented bills-of-
     material to routings?
 – Translate indented BOMs to flat bills lacking subassemblies
     or parent assembly?
 – Perform constraint management?

KEY LEAN SOFTWARE FEATURES
PRODUCTION AND OPERATIONS

a 
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KEY LEAN SOFTWARE FEATURES
CUSTOMER RELATIONSHIP

 Does the software incorporate tools to (cont.):
 – Support certification tracking and inspections?
 – Track defects and process variation analysis?
 – Ensure that tooling, materials and processes are correct?
 – Prepare accurate estimates of work expense?
 – Develop pricing with categories for profitability?
 – Manage contractual commitments?
 – Develop Quality Plans and Monitoring utilizing six sigma
     practices?

figure �.�b Key Lean Software features—customer relationship

 Does the software incorporate :
 – Electronic work method sheets and online work instructions?
 – Lists of parts and tools required for a process routing?
 – Quality criteria for each process standard routing?
 – Tools to manage engineering change orders?
 – Workflow technology to quickly send engineering changes to
     production?

KEY LEAN SOFTWARE FEATURES
PRODUCT ENGINEERING

a 

 Does the software incorporate (cont.) :
 – Tools to perform integrated product and process design
     management?
 – Tools to manage group technology?
 – Tools to model the manufacturing or service process?
 – Tools to manage alternate configurations and process definitions?
 – Tools to manage releases and change management?

KEY LEAN SOFTWARE FEATURES
PRODUCT ENGINEERING

figure �.�b Key Lean Software features—Product engineering

 Does the software incorporate tools to:
 – Support management of product configuration,
     including ability to determine customer order variations
     of load patterns?
 – Support product configuration key parts requirements 
     allocations and real-time available to promise?
 – Ensure that document is correct?
 – Support product configuration demand loading and line
     sequencing?
 – Ensure proper configuration was completed against booked order?

KEY LEAN SOFTWARE FEATURES
CUSTOMER RELATIONSHIP

a 
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 Does the software incorporate tools to (cont.):
 – Monitor process and product process cost variances
 – Manage asset management?
 – Inventory and assess human resource skill matrix?
 – Develop a “transactions matrix” to assist in lean transformation
 – Manage and administer benefits and payroll?
 – Manage lean gain-sharing programs?

KEY LEAN SOFTWARE FEATURES
FINANCIAL MANAGEMENT

b 

 Does the software incorporate tools to (cont.):
 – Support development of “Box Score” financial reporting?
 – Support target costing?

KEY LEAN SOFTWARE FEATURES
FINANCIAL MANAGEMENT

figure �.�c Key Lean Software features—financial management

 Does the software incorporate tools to:
 – Manage backflush capabilities governed by process standard BOMs?
 – Manage consumption of excess, alternates and substitutes?
 – Manage general supplier management?
 – Support vendor managed inventory?
 – Manage point of use consumption?
 – Optimize route support and milk runs for drivers?

KEY LEAN SOFTWARE FEATURES
INVENTORY AND LOGISTICS

figure �.�a Key Lean Software features—Inventory management and Logistics

 Does the software incorporate tools to:
 – Develop and track comprehensive budgets?
 – Facilitate operations and finance?
 – Manage funding and billing?
 – Manage collections and disbursements?
 – Support bookkeeping for enterprise, business unit and cost
     center?
 – Track costs by program, project, and process standard?
 – Cost and compare budget versus actual?

KEY LEAN SOFTWARE FEATURES
FINANCIAL MANAGEMENT

a 
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 Does the software incorporate tools to (cont.):
 – Support electronic interchange for tendered loads,
     in-transit RFID status and delivery confirmation?
 – Optimize order pickers’ travel?
 – Manage consignment inventory?
      – Manage point of use inventory?
 – Track kanban totes, including RFID?
 – Simulate production shipping schedules with routes and rates?

KEY LEAN SOFTWARE FEATURES
INVENTORY AND LOGISTICS

figure �.�b (continued)

 Does the software incorporate tools to:
 – Support reduction in supplier defects?
 – Manage and administer purchase orders, including blanket
     and release purchase administration and model year
     administration?
 – Support supplier partnerships and supplier certification?
 – Utilize collaborative kanban directly from point of use?

KEY LEAN SOFTWARE FEATURES
SUPPLY CHAIN

a 

 Does the software incorporate tools to (cont.):
 – Continuously recalculate kanban sizing relative to Customer
     and Operations TAKT?
 – Optimize space in transit, distribution warehousing and shop floor?
 – Signal suppliers when parts levels drop below safety quantities?

KEY LEAN SOFTWARE FEATURES
SUPPLY CHAIN

figure �.�b Key Lean Software features—Supply chain

 Does the software incorporate
 – Daily and periodic backflush reporting?
 – Kanban shortage reporting?
 – Material use variances?
 – Resource utilization?
 – Daily planned production?
 – Actual versus planned supplier delivery frequency?
 – Simplified process standard costing?

KEY LEAN SOFTWARE FEATURES
PERFORMANCE MEASUREMENT

figure �.� Key Lean Software features—Performance measurement
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Chapter 9

managing Project  
module

Project team tasks
Maintaining the Project Summary Bar Chart
A preliminary Project Summary Bar Chart should be prepared in advance of the 
initial team meeting to illustrate overall project timing. The example in Figure 9.1 
shows the project divided into modules that correspond with the methodology 
being presented.

Maintaining Project Communications
To maintain effective project communications, a project Web page should be estab-
lished, including a project e-newsletter and discussion chat room. Various project 
management spreadsheets will be posted by the project manager and maintained 
by the project team through Web access.
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Maintaining the Project Plan

A Project Work Plan should be developed to monitor progress. The work plan must 
include the process implementation sequence as well as the key tasks in each process 
implementation. Figure 9.2 demonstrates one approach.

Using the Project Work Plan, the project manager should monitor all tasks of the 
implementation process, including overall planning and review as well as coordina-
tion and review among Lean Performance teams in completion of assigned tasks for 
improved process implementation. One of the primary responsibilities of the Lean 
Performance project manager is to review Project Work Plan status and assignments 
as necessary, update the project work plan as appropriate, and use the Project Sum-
mary Bar Chart to provide project status reports to the steering committee.

Maintaining an Open Issues Resolution Process

The project manager should establish an Open Issues Resolution Process as soon 
as the project begins, not after issues begin to stack up. Establish and maintain an 
Internet- or intranet-based open issues control log (in spreadsheet form, if possible) 

LEAN PERFORMANCE METHODOLOGY PROJECT SUMMARY BAR CHART

2006 2007 2008

Module Description Estimated Work-Days M J J A S O N D J F M A M J J A S O N D 1Q 2Q 3RD 4Q
PIC Client

1 Deploy Management Policy
Phase 1 96 91
Phase 2

2 Manage Project 29 30

3 Develop Lean Teams 50 32 #
Phase 1
Phase 2

4 Improve Process Performance
Phase 1
Phase 2

5 Integrate Systems
Phase 1 
Phase 2

6 Test Improved Processes
Phase 1 1/1/08
Phase 2

7 Implement Improved Processes
Phase 1 7/1/07
Phase 2 Pilot

8 Continuously Improve Lean 
Performance 
Phase 1 8/1/07
Phase 2 Continuously Improve 

10/15/06

figure �.1 Lean Performance methodology Project Summary Bar chart
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to which all project team members have access. Link it to the project Web page or 
make it accessible from the Web page, if possible. As each point is resolved, docu-
ment for review by appropriate users.

In order to communicate the structure and operation of the Open Issue Resolu-
tion Process to the team, write a procedure that illustrates that the purpose of the 
Open Issue Resolution Process is to manage the process of reporting, organizing, 
and resolving open issues during the project. Clarify that open issues are issues 
encountered during the project that a team member or system user feels must be 
resolved before new Process Standards can be implemented. Guarantee that all 
written issues will be investigated and responded to. The Lean Performance project 
manager assigns open issue resolution priority.

In some cases resolution of an open issue may be categorized as not critical 
or not possible to provide for the initial implementation. Assure the originators 
of issues that cannot be immediately addressed that their issues will be evaluated 
during the Continuously Improve Lean Performance module for inclusion in the 
eventual system.

Issues must be written up and submitted to the project manager by the team 
that encounters the issue for the open issue to be considered for resolution. Fig-
ure 9.3 illustrates an example. A procedure for completing the information is 
included below.

ESTIMATED
WORK-DAYS
PIC   CLIENT 

 ----------TARGET---------
 START           COMPLETE
  DATE                  DATE  

MODULE
  - TASK STEP       DESCRIPTION

1. Prepare a preliminary Project Summary Bar Chart to
        Illustrate Project Timing.   

Deliverable:  Project Summary Bar Chart  

2. Maintain Project Communications 

 1. Establish WEB page for project communications 

 2. Establish �e Project e-newsletter 

3.   Develop Project Work Plan and Monitor Progress

 1. Define implementation responsibility
               by product and product line  

4.    Monitor all tasks of the implementation process.  
Provide overall planning and review.

1. Provide coordination and review among Lean  
Performance Teams in completion of assigned tasks  
for each process implementation. 

RESPONSIBILITY

LEAN PERFORMANCE PROJECT MANAGE PROJECT MODULE WORK PLAN 

figure �.2 Project Work Plan
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The project manager will respond and manage the issue as outlined in the pro-
cedure. Issues can be written in any of the following categories:

System operations
System security

n
n

LEAN PERFORMANCE PROJECT 
ISSUES REPORTING AND RESOLUTION FORM 

ORIGINATOR ________________ISSUE NUMBER_______PRIORITY ____ 

ORIGINATING PLANT _______________ ISSUE TYPE: (CHECK BELOW) 

ORIGINATION DATE ________________ SYSTEM OPERATIONS ____  

SYSTEM AREA _____________________ SYSTEM SECURITY ____ 

REFERENCE:     SYSTEM BUG  ____ 

PROGRAM # _______________________ MODIFICATION NEEDED ____ 

SCREEN #  _______________________ BUSINESS/POLICY ____  

REPORT #  _______________________ MOD NOT WORKING ____ 

RESOLUTION ASSIGNED TO:    HEADCOUNT REQUIRED ____ 

_________________________________ PROCEDURE UPDATE ____ 

DATE REQUIRED ___________________ TRAINING REQUIRED ____ 

DESCRIPTION: ______________________________________________ 

____________________________________________________________

____________________________________________________________

____________________________________________________________

ALTERNATE RESOLUTIONS: ____________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

ACCEPTED RESOLUTION: 
____________________________________________________________

____________________________________________________________

RESOLUTION ACCEPTED BY: ________________DATE CLOSED: ______ 

DATE SUBMITTED TO SITE LEADER  _____________________________ 

DATE SUBMITTED TO PROJECT MANAGER___________________________ 

figure �.� open Issue form
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System bug
Modification needed
Business decision/policy needed
Modification not working
Workaround requires additional headcount
Process workflow/work instruction updating
Training required

If team members think they have an issue and don’t see how it fits into a cat-
egory, they should write it up and submit it anyway. The Open Issue Resolution 
Process to be followed is illustrated by the following steps. The steps refer to Fig-
ure 9.4, an open issue template with labeled entry blocks or fields. This type of 
open issue template can also be created and posted on the Web page for use by 
team members.

Step 1: The originator completes blocks 1, 4, 5, 6(a–i),7, 8, 9, 10, 13, and 14: 
The originator is the person who first encounters the issue. The originator 
is responsible for defining the issue and documenting the issue on an issue 
form. An originator can rely on another team member or user to write the 
issue; however, the originator must submit the issue and answer any questions 
that may be asked to clarify the issue and define solutions.

Step 2: The originator must submit the issue to the project site leader ASAP. The 
originator will also provide copies of Process Standards (workflows and work 
instructions), screens, and reports where applicable. Project site leaders verify 
completion of necessary information and check the issue log spreadsheet for 
similar or redundant issues. Project site leaders complete block 18. Project site 
leaders submit issues to the project manager ASAP via Web posting, fax, or 
personal delivery.

Step 3: The project manager completes blocks 2, 3, 11, 12, and 19. The project 
manager reviews alternative resolutions with users and, where necessary, any 
resources such as consultants, the software helpline, etc. The project manager 
completes the following:

Assigns an issue number
Determines priority/initials
Assigns responsibility for resolution
Accepts date required or determines schedule for resolution
Indicates all information on form
Accepts issue for resolution
Enters the issue on the open issue log/spreadsheet

Step 4: If the issue is a system bug, the project manager will report it to the 
software vendor and return the issue with the software vendor “fix” number 
assigned. The project manager will verify receipt of the bug fix to the origina-
tor and coordinate testing of fix prior to closing the issue.

n
n
n
n
n
n
n

n
n
n
n
n
n
n
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Step 5: If the issue is a modification that is not working, or is an issue that has 
been approved by the steering committee for modification, the process for 
managing modifications begins. The modification number will be the same 
as the issue log number.

LEAN PERFORMANCE PROJECT 
ISSUES REPORTING AND RESOLUTION FORM 

ORIGINATOR ________1_______ISSUE NUMBER___2___PRIORITY __3_ 

ORIGINATING PLANT _________4_____ ISSUE TYPE: (CHECK BELOW) 

ORIGINATION DATE __________5_____ SYSTEM OPERATIONS _6a_  

SYSTEM AREA _______________7_____ SYSTEM SECURITY _6b_ 

REFERENCE:     SYSTEM BUG  _6c_ 

PROGRAM # _________________8_____ MODIFICATION NEEDED _6d_ 

SCREEN #  _________________9_____ BUSINESS/POLICY _6e_  

REPORT #  _________________10____ MOD NOT WORKING _6f_ 

RESOLUTION ASSIGNED TO:    HEADCOUNT REQUIRED _6g_ 

__________________________11_____ PROCEDURE UPDATE _6h_ 

DATE REQUIRED ____________12_____ TRAINING REQUIRED _6i_ 

DESCRIPTION:  ____________13________________________________ 

____________________________________________________________

____________________________________________________________

____________________________________________________________

ALTERNATE RESOLUTIONS: _____14_____________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

ACCEPTED RESOLUTION: 
______________________________15____________________________

____________________________________________________________

RESOLUTION ACCEPTED BY________16________DATE CLOSED____17___

DATE SUBMITTED TO SITE LEADER___________18______________ 

DATE SUBMITTED TO PROJECT MANAGER_______________19__________ 

figure �.� open Issue template
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Step 6: The person assigned to provide resolution will resolve the issue and present 
findings to the originator and project manager. When resolution is accepted, 
the issue form will be completed and the open issue log updated. The person 
assigned to provide resolution completes block 15. The originator completes 
block 16 to verify acceptance of resolution, or returns.

Step 7: The project manager reviews and closes the issue: The project manager 
also completes block 17 and updates the issue log spreadsheet.

Maintaining the Project Organization

The key to building a successful project team is to identify all process owners in 
the organization and include them on the organization chart (and in the project). 
To begin, you must identify all of the processes (and you won’t get it right the first 
time).

Identify and organize the preliminary project organization necessary for the 
project by identifying process areas on a preliminary basis. Processes are generally 
found in process areas as illustrated in Figure 9.5 at the corporate site of a manu-
facturing company.

A manufacturing site engaged in assembling products for the aftermarket 
will probably more closely resemble the process area architecture illustrated in 
Figure 9.6.

Finally, an international (as well as many domestic) manufacturing site will 
probably closely resemble the process-area architecture illustrated in Figure 9.7.

Considering the process area structure of each site in the organization, a pre-
liminary Project Organization Chart of the Lean Performance team is defined. 

PROCESS AREA OVERVIEW DIAGRAM

SITE: CORPORATE

SALES &
MARKETING

PRODUCT
ENGINEERINGSITE

PROCESSES

BUSINESS PLANNING
SALES/OPERATIONS

PERFORMANCE
MEASUREMENT

FINANCIAL
MANAGEMENT

figure �.� Business Process areas overview—diagram for corporate Site of 
a manufacturer
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After determining the process area owners and a site leader for each site, prepare the 
initial Project Organization chart, including:

Steering Committee
Project Manager
Site Leaders
Process Area Owners

Figure 9.8 illustrates a project organization that includes this structure.
Maintaining the project organization chart is the ongoing responsibility of the 

project manager. At various points in the project, the chart will need to be updated 
to reflect additions to the team, especially when all processes are identified and all 
process owners and customers are included on the overall project team.

Maintaining the Quality Assurance Process

Maintaining the quality assurance process is also an ongoing responsibility as the 
project manager administers the project and ensures the overall quality of effort. 
Maintaining the quality assurance process includes monitoring project status, iden-
tifying roadblocks affecting progress, and developing project progress reporting for 
steering committee meetings. As we have already seen, the project manager also 
assists with problem identification and resolution through the Open Issues Process.

To this point, the involvement of the project champion/sponsor has been 
enough to carry the effort forward and ensure the quality of the project plan-
ning result. Now that there is a formal project, with a project manager and project 
team, an additional resource is needed. A quality assurance review should include 

n
n
n
n

SITE : AFTERMARKET PROCESS
AREA OVERVIEW DIAGRAM

BUSINESS
PLANNING

PERFORMANCE
MEASUREMENT

SALES AND
CUSTOMER

SERVICE

MARKETING/SALES
AND OPERATIONS

PLANNING

PRODUCT
ENGINEERING

FINANCIAL
MANAGEMENT

INVENTORY
MANAGEMENT 
AND LOGISTICS

PRODUCTION
AND

OPERATIONS
MANAGEMENT

PLANT
ACCOUNTING

QUALITY
ASSURANCE

CONSOLIDATED
GENERAL LEDGER

SUPPLIER
MANAGEMENT

figure �.� Business Process areas overview—diagram for manufacturer of 
Products for the aftermarket
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a perspective from outside of the project. At each quality assurance review, the 
project manager and outside reviewer should examine the project work plan and 
corresponding results. The reviewers should make sure the project is proceeding 
on task, on schedule, and on budget within the project mission and scope. Qual-
ity assurance reviews should be conducted at project checkpoints prior to steering 
committee meetings and at the completion of important project milestones at the 
end of each module of process tasks. In the Lean Performance methodology, qual-
ity assurance reviews and steering committee meetings are held at the following 
project points:

Lean Performance Planning
1st: Manage Project
2nd: Develop Lean Performance Teams

Lean Performance Improvement
1st: Improve Process Performance
2nd: Integrate Systems

n

−
−

n

−
−

BUSINESS PROCESS
AREAS OVERVIEW
INTERNATIONAL

FINANCIAL
MANAGEMENT

SUPPLIER
MANAGEMENT

INVENTORY
MANAGEMENT AND

LOGISTICS

PERFORMANCE
MANAGEMENT

PRODUCT 
ENGINEERINGBUSINESS PLANNINGCUSTOMER

SERVICE

PRODUCTION AND
OPERATIONS

MANAGEMENT

figure �.� Business Process areas overview—diagram for an International 
manufacturer
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3rd: Test Improved Processes
Continuously Improve Lean Performance

1st: Implement Improved Processes
2nd: Continuously Improve Lean Performance

The project management tools should be utilized to support the quality assur-
ance process and prepare for the steering committee meetings. Include the follow-
ing at the project management quality assurance review:

Figure 7.1: Lean Business Policies
Figure 7.2: Lean Performance Analysis—Lean Business Policy Deployed
Figure 7.3: Lean Project Strategies
Figure 7.4: Lean Performance Analysis—Lean Project Strategy Deployed
Figure 7.5: Project Mission Statement
Figure 7.6: Project Scope Statement
Figure 7.7: Lean Performance Analysis—Project Objective Deployed
Figure 7.8: Policy Deployment and Measurements Summary—Project 
Objectives Deployed
Figure 9.1: Project Summary Bar Chart
Figure 9.2: Project Work Plan
Figure 9.3: Open Issue Form
Figure 9.4: Open Issue Template
Figures 9.5, 9.6, 9.7: Business Process Areas Overview (diagrams as 
necessary)
Figure 9.8: Project Organization Chart

Reporting Progress to the Steering Committee
Report progress to the steering committee as part of the initial project team meet-
ing, utilizing the project management diagram tools completed and reviewed at the 
project management quality assurance review. During the project, the familiarity 
of the steering committee with the visual tools will greatly assist the project deci-
sion analysis.

−
n

−
−

n
n
n
n
n
n
n
n

n
n
n
n
n

n
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Chapter 10

developing Lean 
Performance 
teams module

Project team tasks
Finalizing Projects and Strategies
To assess the current projects that might adversely affect or overlap with the Lean 
Performance project, the project manager should develop a Current Projects and 
Strategies Definition. Start by organizing information discussed at the initial proj-
ect team meeting, by the project steering committee and project team for each site. 
Identify all current application or manufacturing technologies projects under way 
or in management review. Define current projects approved or under way in man-
ufacturing support systems. Identify other business or manufacturing strategies 
likely to affect the timing of the project. Confirm their inclusion or applicability 
to the lean business policies, lean project strategies, and project objectives already 
deployed. Verify that major lean business policies and strategies likely to affect the 
timing of lean process implementation are contained in the identified project objec-
tives, including manufacturing system implementation or modification, especially 
any “interim or phased” development. Meet with site leaders to finalize the Current 
Projects And Strategy Definition. Figure 10.1 is an example of a current projects 
and strategies definition.
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This definition is a vehicle to utilize for reporting to the steering committee at 
the next meeting. Prior to being incorporated into the project workplan, projects 
are selected or deselected by the steering committee. The final project comprises all 
final project plans. All project elements accepted as the responsibility of the project 
team should be carefully incorporated into the project plan.

Developing the Site Configuration

Site Configuration diagrams are developed to document and visually communicate 
system configuration decisions as budgeted. Equipment and communication lines 
are illustrated as they will be implemented. Networks and intranets are illustrated. 
Software vendor-sizing profiles are updated, and decisions are made.

To determine a site configuration, conduct a preliminary technical analysis of 
hardware requirements necessary to support implementation. Verify or complete 
the vendor-sizing profiles. Identify manufacturing considerations, including the 
development of project priorities, resource and budget requirements, and adequacy 

SITE: CORPORATE 

CURRENT PROJECTS 
AND STRATEGIES DEFINITION  

1 PURCHASING AND TRAVEL CARD UTILIZATION WILL CHANGE
 PROCESSES IN ACCOUNTS PAYABLE

2 PAYROLLS, (SALARY, UNION) WILL CONTINUE TO BE DONE OUTSIDE
 OF PRIMARY SOFTWARE. LABOR INTERFACES MAY BE REQUIRED

3 HR SYSTEMS ARE CONNECTED TO THE PAYROLL SYSTEM AND WILL
 BE CONTINUED OUTSIDE OF PRIMARY SYSTEM

4 ENGINEERING PDM DATABASE WILL NOT BE ADDRESSED INITIALLY
 WITHIN PROJECT, HOWEVER, NEEDS REVIEW PRIOR TO ENGINEERING
 DOING INDEPENDENT DEVELOPMENT

5 PROJECT WILL PROCEED WITHOUT “KEY” PLAYERS IN FINANCE,
 SALES, AND MARKETING, BUT PROGRESS WILL BE LIMITED IN
 THESE AREAS

6 COMMUNICATION LINKS FOR NORTH AMERICA WILL BE COMPLETED
 PRIOR TO OCTOBER 2001

7 ENGINEERING PLANNING WILL NOT INCLUDE AUTOMATED
 INFORMATION FLOW FROM CAD IN THE INITIAL PHASE

8 PITNEY BOWES INSTALLATION AND INTERFACE WILL BE COMPLETED IN PROJECT   

figure 10.1 current Projects and Strategies definition
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of software for unmodified implementation. Determine the degree of systems inte-
gration, and identify system interfaces required to support site needs.

Evaluate existing projects and plans. Identify alternatives and priorities, where 
possible. Determine information systems resource requirements for the project. 
Also, estimate how many long-term information systems personnel are needed. 
Outline alternative short-term improvement strategies where possible. Confirm 
hardware delivery for each site to support process workflow activities. Evaluate and 
determine if the systems configuration architecture is adequate.

To complete or review the software vendor-sizing profiles, analyze the follow-
ing issues:

Item/part masters
Bills of material
Routings
Throughput
Storage requirements
Communication requirements
Printer, terminal, and PC requirements

Perform an initial load analysis on all project hardware. Update the hardware 
strategy as necessary, then review budgets with information systems management 
and verify completion of site preparation requirements. Complete and publish a site 
configuration diagram for the project. Figure 10.2 provides an example.

n

n

n

n

n

n

n

SITE CONFIGURATION

SERVER RACKS

SITE 2
SITE 3
SITE 5
SITE 6

TEST

SITE 7

FULL
CONFIGURATION

Ethernet

SITE 4 RUNNING
LOCALLY SITE 2

SITE 1 SITE 6

SITE 4

Ethernet

Ethernet

Ethernet

figure 10.2 Site configuration
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Identifying All Processes

Processes are the operating structures by which an organization does what is neces-
sary to produce value for its customers. A process is an activity that involves people, 
that is designed to produce an output, that contains a specific ordering of work 
activities across time and place, and that is a structure for doing work.

Processes utilize enablers to perform tasks that produce the business outputs of 
the organization. In our estimation, an ERP, MES, APS, CRM, or SCM system is 
a process enabler every bit as much as a CNC drill is a process enabler.

Lean processes are processes where lean principles, tools, and practices are 
applied to the use of enablers to improve process Lean Performance. All processes 
are candidates for Lean Performance for two primary reasons:

Processes are usually designed (if at all) at the outset of operations.
Thereafter, they evolve in response to new demands but not necessarily sys-
tematically. They begin to acquire dysfunctional attributes.

With the occasional exception of physical processes, most processes are not 
reflected in organizational structures. They do not follow existing boundaries of 
organizational power and authority. They are not defined or described in the same 
way by those who participate directly in them.

Processes have boundaries, but they generally operate across organizational or 
enterprise boundaries. A process boundary can be functional, covering one depart-
ment or unit, or cross-functional, covering more than one department or unit. A 
process can also be cross-enterprise, covering more than one company or enterprise. 
Lean Performance means making work flow cross-functionally and cross-enterprise 
wherever possible. An organization that does not identify its suppliers and custom-
ers as owners and customers of processes cannot be said to be working cross-enter-
prise (supply-chain process, new product introduction process).

Process identification and Lean Performance Analysis are integrative steps in a 
Lean Performance project because, although a business can be thought of as one 
long continuous process, it can’t be improved that way.

Processes are organizational building blocks. Lean improvements cannot be 
made between cross-functional and cross-enterprise processes until they have been 
made within these processes. Lean processes are necessary if there is to be a lean man-
agement team, staff, organization, and workforce, and a Virtual Lean Enterprise.

Process identification enables process integration, demonstrating that processes 
generally are not organized or performed in the appropriate department, are not 
“flat” (i.e., the customer order process could contain and more readily perform 
shipping or other customer relationship tasks), and are not completely defined or 
standardized in most businesses.

n

n

AU0532.indb   244 11/19/07   12:14:46 PM



Developing Lean Performance Teams Module  n  2��

Process identification also shows duplication or lack of integration between 
areas, where a process (or part of a process) might be performed more than once. 
Figure 10.3 provides examples of identifiable process characteristics.

Processes have owners. Process owners are responsible for the design and execu-
tion of their processes, and for ensuring that customer needs are met by processes. 
Owners have primary responsibility to maintain and utilize the processes to pro-
duce their output.

Information/support process owners have primary responsibility to maintain 
and utilize their process, not to maintain the data or transaction (machine) process 
that enables the information/support process.

Processes have an identifiable recipient or customer: those who use the process 
output, whether internal or external. Customers are generally found downstream 
from the process owner. An information/support process is an activity designed to 
produce and consume information at its interim and final outputs, and an informa-
tion/support process customer uses the process output, or the information. In Lean 
Performance, process customers must agree and sign off that the process delivers 
the output that they require.

All processes in all process areas should be identified at each site by site leaders 
through interviewing and exploration with managers, key users, and process own-
ers, operators, and customers.

Process areas (not necessarily departments) were illustrated previously by the 
project manager and site leaders. The Business Process Area Diagrams that resulted 
were presented to the steering committee. These diagrams are a good place to start 
the discussion needed to identify all process areas at each site according to Lean 
Performance team members (which is everyone you’ve identified so far).

The areas in which processes are found by the emerging project site teams may 
and probably will be different than originally documented on the Business Process 
Area Diagrams. Identifying process areas and processes is a little like peeling an 
onion. The full set of process areas should be verified by the emerging Lean Perfor-
mance team at each project site.

To verify process areas, the project site teams should also collect summary doc-
umentation of present systems and ensure that all process areas have been verified 
for each location.

An overview of the areas in which processes are found should then be completed 
by the site-level Lean Performance team. These areas are then illustrated in dia-

Information/Support Process Characteristics

Inputs �roughputs Outputs

Data Logic, Distribution and
Other Applications To Tasks 

Information, Reports
Instructions, Documents 

figure 10.� Information/Support Process characteristics
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grams. Examples are found in Figures 10.4, 10.5, and 10.6 for the sites illustrated 
in our Business Process Area Overview Diagrams (Figures 9.5, 9.6, and 9.7).

Note how team members at these sites have illustrated several of the organiza-
tional processes found in many of the process areas. This is the beginning of the 
process definition and improvement activities, initiated by team members using a 
project visual to illustrate their own perspective on process view. Project site leaders 
and teams then identify all the processes in each of the process areas in which they 
are performed at their site. Within each of the process areas there will generally be 
a number of activity processes. The work is usually being performed in the activity 
processes.

Identifying the activity processes is usually easy. You just have to ask somebody 
(and asking anybody but the process operators is a big mistake). In process identifi-
cation, the focus is not on what people do, but rather on what happens to the data, 
material, or work. Begin at the raw material or data inputs (beginning boundary) 
and end at the finished product or information output (ending boundary). Tasks 
being performed must be discrete enough to improve. These tasks are generally 
producing outputs for internal customers.

FINANCIAL MANAGEMENT

PRODUCT ENGINEERING

CUSTOMER SERVICE

SALES FORECASTING

ORDER ENTRY INVOICING

PRICING SALES REPORTING

BUSINESS PLANNING
SALES/OPERATIONS

GENERAL
LEDGER

LEGEND
AT OTHER SITE
OTHER SITE 
AND CORP

AT CORP

PAYROLL

(HR
PROCESSES
NORTH
AMERICA
SALARY
PAY
ROLLS)

SALES
MARKETING

PERFORMANCE MEASUREMENTS

ACCOUNTS
RECEIVABLE

ACCOUNTS
PAYABLE

WALBRO
CORPORATION

CONSOLIDATED
LEDGERS

ECNENGINEERING DRAWING

PRODUCT
MASTER BOM ROUTINGS

CURRENT PROCESS ACTIVITY
OVERVIEW DIAGRAM

SITE: CORPORATE

figure 10.� current Process activity overview diagram (corporate)
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Developing Lean Performance Teams Module  n  2�1
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2�2  n  Lean Performance ERP Project Management
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Individual process steps and tasks usually are separated by queues and waiting 
time that involve the movement of interim outputs from place to place and provide 
for the involvement of more than one individual in the overall process sequence. Iden-
tifying individual tasks and operations as processes or a group of duties performed by 
one individual or department as a process is usually wrong. Within a group of tasks, 
if you haven’t produced an output, you haven’t completed a process. Remember, the 
focus is not on what people do but rather on what happens to the material or work.

In summary, a leanable process:

Has an identifiable owner/operator.
Has an identifiable input or set of inputs, such as labor, information, materi-
als, and instructions.
Consists of sets of tasks, steps, operations, or functions performed in sequence.
Produces an identifiable output such as a physical product, service, or 
information.
Has an identifiable customer for the output.
Has boundaries (i.e., a definite beginning and a definite ending). The start-
ing point (boundary) of any process is the point of input to the process of 
the data or material to the first task that processes or changes that input. The 
ending point (boundary) of any process is the point of output of the product 
of that process.

After all processes are identified, a list of processes for each site is submit-
ted to the project manager. These process lists are consolidated, with common 
organizational and activity processes and site-specific processes identified. This 
sequences the process standards development so multiple-site teams can work 
without redundant effort, and it resolves the differences in identification and ter-
minology of the various sites’ processes. It also determines sequence of workflow 
standards assignments and process areas, by location. Refer to Figure 10.7 for an 
example. One of the compelling reasons for approaching the task of process identi-
fication from a process expert perspective is that process owners and operators tend 
to call their processes by the names that have evolved for them in the organization, 
often predating the process experts themselves. Discovering this also leads to the 
realization that the process configuration itself is unique to the organization. This 
sequence is essential to the eventual alignment of the processes to the enabling 
software. The comfort level of the process experts is established when you start the 
process of implementation and lean improvement where they are, not where soft-
ware vendors might think they are.

Taken together, the process area overview diagrams and the Process Listing and 
Sequence provide a process view of the organization. A process view is a dynamic 
view of what value is delivered by the organization and how it is delivered. Viewing 
the Virtual Lean Enterprise in a process view inevitably highlights cross-functional 
and cross-enterprise processes for lean improvement.

n
n

n
n

n
n
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Developing Site Teams
Site teams are then defined and illustrated by the site-level project team diagram. 
Once all processes have a process owner identified, it’s easy to determine the site 
teams and their assignments. All process owners are on the team. Their assignment 
is to implement their lean improved process.

When Lean Performance site teams are identified, verify project team members 
and determine assignments for the project. Identify resource personnel for team 
members. Identify key system operators. Arrange for participation of the project 
team, resource personnel, and key operators. Estimate and publish time commit-
ments for all. Arrange for project team facilities at each location. Include require-
ments for terminals, tables, chairs, etc. We have again included our three sites as 
examples, this time illustrating the teams in Figures 10.8, 10.9, and 10.10.

Developing Lean Performance Team Training
Education and training participation necessary for team members to properly 
configure and operate the supporting software is defined in conjunction with 
appropriate resources from the software vendor. Classes and rosters for software 
education will be developed later in the project. To be successful at Lean Perfor-
mance, the education and training from the software vendor must be completed 
only after the project team members complete the process requirements definition 
for their respective processes. To accomplish this, team members need specific team 
development and process training. This training should be accomplished prior to 
beginning work on the improvement of processes. The team development training 
and process improvement training should be conducted by the project trainer and 
project facilitator, respectively. Schedule and conduct the initial team development 
training including all team members from all sites.

PRODUCT ENGINEERING

LEAN PERFORMANCE TEAM
SITE: CORPORATE

PERFORMANCE
MEASUREMENT

CUSTOMER
SERVICE

FINANCIAL
MANAGEMENT(CORP)

BUSINESS PLANNING
SALES/MARKETING

FINANCIAL
MANAGEMENT

figure 10.� Lean Performance team (corporate)
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In the team development training, train and empower the process experts and 
customers to take responsibility for enterprise Lean Performance and the Virtual 
Lean Enterprise. Enable process experts, customers, and information systems sup-
port to improve communication and to operate from a process-oriented focus. 
Provide insight into the use of Process Standards and measurements to manage 
continuous improvement.

Inform the process experts that the Lean Performance teams have identified 
common processes across multiple sites, and multiple teams working on common 
or similar process workflow standards and work instructions will communicate 
and share work. While sharing process standards work and documentation, teams 
at each site determine what works best in their process at their site. Above all, 
impart the message that teams enable shop floor physical process lean improve-
ments to impact upstream. In most manufacturing companies, 85 percent of cost 
is upstream from shop.

The Lean Performance teams should be made aware that their activities include 
the establishment and development of site-level project plans, Process Standards, 
the process workflows and work instructions, software and process GAPs identi-
fication, the Open Issues Resolution Process, and the eventual process-level pro-
posed performance measurements.

The project manager should record any systems problems or requirements that 
are identified during steering committee or team meetings, including team training 
sessions. The project manager should also complete an evaluation summary for each 
meeting or training session. The Lean Performance team training will develop the 
team dynamics for a successful project. Later in the project, additional training will 
be needed to complete the process improvement training needed by team members.

The team development training should fully cover the “why” level discussion, 
especially questions concerning the project methodology itself. The orientation 
message to be delivered goes like this: Traditionally, the IT experts would decide 
what’s best for you and deliver a new system or process and tell you how to oper-
ate it. That never works very well. Another way we could go forward would be to 
bring in outsiders, let them decide how you ought to do processes, and then get the 
process owners, customers, and users involved to see if the outsiders got it right. We 
would then make changes where necessary, and deliver to you a new system or pro-
cess. That is the “user-involved” approach. A third way we could go forward would 
be to let process experts and customers determine the best way to do the processes 
and then deliver the new system or process in support of your design. That is the 
Lean Performance team approach.

On a Lean Performance team, members:

Are cooperative
Are mutually respectful
Are collaborative
Are dedicated (to the approach)

n
n
n
n
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Share a vision
Are Powerful

The process of team development is to start as a group, using outside facilita-
tion, and grow into a self-directing team as the ideal long-range result (no facilita-
tion/assistance required). Our purpose as a team is to last beyond the project.

It is always the decision of the team member whether or not to join the Lean 
Performance team. Most join because they see the vision, like it, and want to be a 
part of it. Individuals may or may not see the vision, but would like to participate 
anyway. Or they may not wish to participate at the time but do so later. It’s up 
to them. Of course, not participating may have adverse job consequences. Lean 
Performance team members should adhere to the same ground rules as workshop 
attendees, as discussed in chapter 8.

We begin every team session by reviewing the results of the last session. We will 
evaluate the session, not the performance of individuals. We will explore how each 
team member feels the session went. We will determine what we as a team did well 
and propose what we could do better. We will end every team session by reviewing 
the results of the session.

Again, we evaluate the session, not individual performances. We explore how 
each team member felt the meeting went and ask what we as a team did well, and 
not so well. We will attempt to learn what we could do better.

After the orientation, the next important item on the team training agenda is 
instruction in developing Process Standards. The objectives of the process workflow 
and work instruction standard development are to develop documentation to help 
us manage processes with new software and to document those processes consistent 
with ISO and QS compliance requirements. We also complete process documen-
tation for handoff to other project sites so our best processes can be implemented 
throughout our organization without duplication of effort.

To develop process workflow standards, first the process owner will determine 
what their process does. Only after that will site leaders, facilitators, or the software 
vendors present software-specific training to demonstrate how process requirements 
are performed by enabling software. Process experts will document the process 
input/output cycle, adding the who, where, and when information to the process 
documentation. Process experts will then review the process and its output with the 
process customer for acceptance.

It’s likely that there will be some reluctance to complete the Process Standards 
on the part of some, if not most or all, of the team members. Completing the Pro-
cess Standards is beginning to resemble a lot of extra work. Some skeptical team 
member is bound to ask why we are developing Process Standards for management 
decision and information/support processes. Here are some answers.

Standards establish communication. They connect the information systems 
support and the system users.

n
n

n
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Would we introduce a new machine or process to a physical product process 
without developing a standard (BOM, routing) for performing the process? 
Or a standard process cost?

Lean Performance utilizes Process Standards for information/support processes 
to maximize the use of unmodified, vendor-supported software because vendor-
supported software lowers complexity. Less complexity means less downtime for 
computers, networks, and customers. Cost, quality, and delivery results improve. 
We have learned the following in the lean factory:

Process Standards must be established before a process can be stabilized, and a 
process must be stabilized before technology innovation can be implemented.
Process Standards are needed to develop process control and checkpoints for 
measurement and improvement. Again, the lean factory has demonstrated that 
when process performance is improved, you have improved the process result.
Process Standards ensure the success of the organization: Standards are 
needed to protect the company’s knowledge base by recording and preserving 
expertise.
Process Standards are needed to facilitate cross-training.

The Lean Performance methodology uses Process Standards as a driver in any 
IT implementation or improvement project. The development and acceptance of 
a Process Standard precedes development of any modifications. The development 
of Process Standards focuses the requirements definition on the IT customer, the 
process owners and operators. In the project, we will define the requirements of our 
improved processes using the process workflow standard technique at first without 
references to the software and later with the addition of screen references from the 
software. Process improvements will be done in sections by small groups, then 
reviewed and approved in the weekly team meetings. Figures 10.11 and 10.12 illus-
trate the results of Process Standards work.

Distribute a copy of the Project Control Spreadsheet to all process owners. 
Instruct the team on how to locate and update the Project Control Spreadsheet 
on the project Web page. Steering committee reporting will be based in the pre-
sentation of graphs developed from team reporting on status of process workflow 
and work instruction completion. Figure 10.13 is an example of a Project Control 
Spreadsheet that will support (graphical) visual progress reporting.

Introduce the Lean Performance team meeting mechanics. Clarify that weekly 
meetings will be held for updates, reviews, and decisions. They are not process 
improvement working sessions. Working sessions will be in small groups (process 
experts) held as needed to get work done.

For each team, select a team leader to assume the responsibility to develop an 
agenda for weekly meetings, reserve a room, and notify team members. The team 
leader will also conduct weekly meetings, making sure they stay on track, that are 

n

n

n

n

n
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assisted by the facilitator, and the team leader will meet with the facilitator after 
each meeting to review the meeting for ways to improve the next meeting. Team 
leaders will follow up during the week on progress of small groups toward assigned 
tasks. In some cases, the team leader assignment may be rotated among team mem-
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bers. There should not be any weekly meeting where decisions are to be made if 
more than one team member will be absent. Team leaders will hold updates with 
project management to report team status and progress.

Finally, the teams are empowered to act within the project mission and scope, 
and also within the parameters of the lean principles. Teams will employ the lean 
transformation principles in the Lean Performance Analysis. In the project, teams 
will create or enhance an already existing lean culture, and all team members 
are empowered to invoke the lean cultural principles during team activities. As a 
reminder, the lean cultural principles are:

Process-oriented thinking means what before how.
First, understand what work needs to be done, then understand how to 
best do the work with a new system.

n
−

Level

1
Business 
Planning Sales

2
Analyze 
Sales History

Analyze 
Open Orders

Analyze 
Seasonal 
Trends

Analyze 
Other 
Business 
Trends

Generate 
Forecast Pricing Analysis

3

4
MASTER INDEX

NUMBER 1100 1200 1300 1400 1500 2100 2200

APPLICABLE

WORK

INSTRUCTIONS

PRIORITY
C/S C C C C C C C

STATUS O O O O O O O

OPEN 1 1 1 1 1 1 1
ACTIVE

FLOWED
MAPPED

WORK INST
TESTED
TOTAL 1 1 1 1 1 1 1

PROJECT CONTROL SPREADSHEET

figure 10.1� Project control Spreadsheet

AU0532.indb   264 11/19/07   12:14:57 PM



Developing Lean Performance Teams Module  n  2��

Product quality results from process quality.
Improved process quality is the focus of the project.

Every process needs a Process Standard.
Without a Process Standard, we can’t even agree on what the process is.

The process owners and operators are the process experts.
When in doubt, the process owners and operators carry the discussion.

The next process is your customer.
Of course, the customer can override the process experts when it comes 
to the output of any process. If the process customer isn’t happy with the 
process output, then the process isn’t improved (yet).

Loyalty to people enables continuous improvement.
The golden rule principle is to treat others on the team as you would have 
them treat you.

Process data and measurements drive process continuous improvement.
Measurements level the playing field of ideas. Better ideas tend to pro-
duce better processes, and better processes produce better results.

Reporting Progress to the Steering Committee
The project manager next conducts the Lean Performance Planning Quality Assur-
ance Review. The key report for this review is a progress report for the steering 
committee utilizing graphs generated by the Project Control Spreadsheet, based 
on project team process owners’ updates. Figures 10.14, 10.15, 10.16, and 10.17 
illustrate the type of visual reporting generated by a fairly rudimentary spreadsheet, 
here using “Primary” and “Secondary” rather than “Organizational” and “Activ-
ity” to denote process level.

The project manager should be sure to include updates of all the visual project 
management tools.

What follows Lean Performance Planning?
Phase 2 of the Lean Performance methodology is called Lean Performance Improve-
ment. This project phase includes three modules of project tasks to be performed 
by the teams:

Improve Process Performance
Integrate Systems
Test Improved Processes

The Improve Process Performance module includes these important tasks:

Developing Process Standards, including workflow and work instructions
Finalizing and documenting software system controls and codes

n
−

n
−

n
−

n
−

n
−

n
−

n
n
n

n
n
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The Lean Performance Analysis
Lean Performance team education

The Integrate Systems module follows. It includes these important tasks:

Developing software improvements to close process and system GAPs
Planning, programming, and testing data conversion and software programs
Installing and testing software and communications capabilities

Project Phase 2 concludes with the Test Improved Processes module, with the 
following important tasks performed by the teams:

Developing test procedures
Prototype and pilot testing
Process test
Process workflow/work instruction update
Conducting the user training program

n
n

n
n
n

n
n
n
n
n
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PROCESS WORK FLOW DIAGRAM STATUS- AFTERMARKET (ALL BUSINESS AREAS)

figure 10.1� Process Workflow diagram Status for all Process areas for after-
market Site
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Phase 3 of the Lean Performance methodology is the Continuous Lean Perfor-
mance phase. This project phase includes two modules of tasks:

Implementing Improved Processes
Continuously improving Lean Performance

The Implement Improved Processes module monitors the successful completion 
of all tasks necessary for process implementation and manages the redefinition of 
Lean Performance teams for improved process implementation. Important tasks 
include:

Maintaining Lean Performance teams
Implementing Lean Performance Management
Continuously Deploying Lean Policy and Strategy

The Lean Performance methodology concludes with the Continuously Improve 
Lean Performance module, which includes defining and initiating Lean Perfor-
mance measurements:
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figure 10.1� Progress by Process areas for aftermarket Site
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Ensuring system integrity
Delivering key management data
Providing continuous improvement data
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IIILean 
Performance 
ImProVement 
moduLeS

In phase 2, the shift from planning to improve processes to actually improving 
processes occurs. Processes that need improvement usually reside in departmental 
silos, although we have taken the first step toward improvement by identifying 
project processes in process “areas,” rather than in departments. We can also con-
sider these processes to be in the process stream or value stream, although we have 
made the case that value stream organization is not an effective approach to lean 
transformation, at least not for everybody. These processes are going to be “leaned” 
into cross-functional and cross-enterprise processes, and at the end of the project 
they may be in an entirely different process configuration.

Phase 2 should be planned to continue for four to six months. The sequence of 
processes improved should be:

Physical processes
Information/support processes
Cross-functional processes
Cross-enterprise processes

n
n
n
n
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Chapter 11

Improving Process 
Performance module

management tasks
Maintaining Lean Performance Teams
Lean Performance teams are the gathering point for the process expert and cus-
tomer Process Standards definition activities. There are two types of standards to 
complete. The first is process workflow standards, which are classic input–task–out-
put flowcharts, historically derived from Taylor and the School of Scientific Man-
agement. The second is the process work instruction standard, derived from the 
initiators of Lean Production in their visual management attributes, but which is 
also very connected to the information technology system innovation school in that 
many implementation consultancies use them or something like them to document 
procedures during implementation. Several of the better ERP software vendors sup-
ply a set of system screen work instructions along with their training modules. 
Often, these are user maintainable. If your site is using a software enabler with this 
attribute, use it. Beware, however: the prepackaged processes that are also supplied 
by some vendors. Although a noble attempt, and if user-maintainable frequently 
handy, they are no substitute for conducting a business-specific (your business-spe-
cific) value-added process analysis in order to prepare for implementation.

The majority of the important tasks of the Lean Performance teams are per-
formed in this phase of the project. The first of these is already begun, that being 
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to identify, analyze, and improve processes. The teams will develop the process 
workflows and work instructions (Process Standards) with process experts and cus-
tomers, and perform the Lean Performance Analysis.

From a steering committee perspective, it is critical to the eventual success of 
the project to monitor the project team composition. Once established, the Lean 
Performance teams will need to be modified from time to time for various reasons, 
including expanding the scope of the processes being improved, changing person-
nel or their assignments, the formation of the cross-functional and cross-enterprise 
teams, and the formation of product- or process-based teams for ongoing Lean 
Performance Management.

The Lean Performance site and process team leaders and the project manager 
have the tasks of recommending team changes and designating the members of the 
cross-functional and cross-enterprise teams. The steering committee has the task of 
either accepting those recommendations or seeking alternatives.

The membership of the initial Lean Performance cross-functional teams is iden-
tified in this project phase, from the following process area teams:

Finance
Engineering
Materials
Operations
Information

The next significant change to the Lean Performance team structure also 
occurs during this project phase. It is the nomination of the members of the Lean 
Commerce team that occurs as the initial process identification and improvement 
activities conclude. This team is charged with designing and implementing Lean 
Commerce processes and the cross-enterprise Virtual Lean Enterprise.

Conducting Steering Committee Meetings

The first report at each phase 2 steering committee meeting should be the report of 
the project manager on the project progress to plan. Utilizing the project tools pre-
sented previously, the project manager should be able to present results of process 
and progress monitoring, including the summary bar chart and process graphs.

Probably the most important oversight provided by the steering committee is 
to judge how well the improved processes are performing for the customer, based 
on performance standards and other expectations. Although there will be a formal 
audit activity performed on the project results during the final phase of the proj-
ect, steering committee members represent process areas, and their process area 
team leaders are responsible to report process lean improvements to them. Steering 
committee members should also examine records and interview process experts 

n
n
n
n
n

AU0532.indb   274 11/19/07   12:14:59 PM



Improving Process Performance Module  n  2��

and customers in their process areas to recommend changes and corrections. There 
is one important caveat, and that is that any time the steering committee or its 
members interact with the project team on project issues, the Lean Cultural Prin-
ciples in place within the project team govern, and steering committee members 
are expected to abide by them. Frankly, not abiding by and endorsing them dooms 
the project and the eventual adoption of Lean Performance Management. The Lean 
Cultural Principles are:

Process-oriented thinking means what before how.
Product quality results from process quality.
Every process needs a Process Standard.
The process owners and operators are the process experts.
The next process is your customer.
Loyalty to people enables continuous improvement.
Process data and measurements drive process continuous improvement.

Regardless of the extent to which employees are empowered to design, redesign, 
or improve processes, it remains management’s responsibility to oversee and ulti-
mately authorize any proposed changes. Carrying out this responsibility includes 
authorizing expenditures, reviewing proposed operational procedures, and provid-
ing for allocation of personnel.

The Lean Performance Analysis is the mechanism that has been deployed by 
the steering committee to coordinate the design and development of companywide 
standards for measuring, monitoring, and improving processes. The Lean Perfor-
mance Analysis is completed by the project team during phase 2, and it is the 
management tool for further policy and strategy deployment in phase 3. It is the 
“bottom-up” mechanism for requesting software enhancements and defining and 
reporting process-level measurements on an ongoing basis.

Project team tasks
Lean Performance Team Education
When preparing to organize Lean Performance team education, first ensure that 
the membership of the teams includes everyone needed to perform team tasks. Be 
sure that the membership is inclusive, rather than exclusive. These teams are not sta-
tus or prestige accomplishments in the corporate culture. They need to be working 
teams, and there is quite a bit of work to be done. Don’t exclude the process experts 
and customers from team membership. They need to be in on the teams from the 
start, and education is critical to helping team members participate effectively.

The first education activity for team members is to become familiar with what 
is expected of them in the Lean Performance project itself. Lean Performance team 

n
n
n
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training should educate on this phase of the methodology. Include team members 
from all locations. Begin by reviewing and confirming all the project plans, dia-
grams, and reports from the Lean Performance Planning activities just completed. 
Be sure to cover the project tasks to be accomplished in this section of the work-
plan as well as the Lean Performance Improvement practices to be employed to 
accomplish those tasks. The Lean Performance Analysis builds from the already 
completed identification and deployment of Lean Business Policies, Lean Project 
Strategies, and the Project Objectives. It also includes:

Technology Deployment
Team and Process Identification
Developing Process Standards
Identifying process and system GAPs
Determining solutions for those GAPs
Identifying benefits and process performance measurements

Early in the Lean Performance Improvement phase, the project manager will 
issue the Process Standards documentation templates. Be sure to incorporate the 
columns and headings illustrated in Figures 11.1 and 11.2.

During the Lean Performance Improvement phase, the project manager should 
occasionally review the Process Listing and Sequence to remove processes elimi-
nated, to identify and include new or missing processes, and to resolve the differ-
ences in terminology of the process identifications.

During the Lean Performance team training, the teams should complete several 
project tasks. One task is to identify vendor software classes to be conducted and 
rosters of attendees from the Process Listing and Sequence identification of process 
experts and customers. Schedule the on-site software classes to follow the process 
requirements definition, when the process value-added whats are fully recognized 
and understood. Schedule information team hardware and software training for 
attendance prior to experts’ other team members, if at all possible. Development of 
company software expertise is critical to answering the process owners’ questions 
about software support for their processes. The more that is available, the better.

The Lean Performance project manager and the training coordinator should 
schedule appropriate software education for all Lean Performance teams based on 
the requirements of their respective processes. A review of the process identifications 
should provide some insight. Final decisions on attendee rosters can be delayed until 
the process requirements are understood and documented. Process owners should 
attend software training with the process requirements portion completed on pro-
cess workflow standards and should use the classes to begin to complete their deci-
sions and documentation.

An education and training plan should then be developed that incorporates 
the initial software and hardware competency training into a longer-term plan. 
The education and training plan is developed by the training coordinator and is 

n
n
n
n
n
n
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referred to the steering committee for approval. It becomes the basis of the ongo-
ing company practices in Lean Performance education and training. The education 
and training plan needs to include training classes, Internet courses, video training, 
complete rosters, and the sequence and timing of classes. It should include consid-
eration for ongoing competency of personnel, especially transfers and new hires. It 
should include standards or other techniques to ensure the periodic measuring of 

PROCESS WORK FLOW DIAGRAM

PROCESS NAME: SITE CODE: INDEX NUMBER:

PROCESS DESCRIPTION: CUSTOMER:OWNER:

PAGE NUMBER:  

1 OF 1

REVISION LEVEL: DATE REVISED: DATE PRINTED: 
5/3/2007

INPUT PROCESS OUTPUT 

DATE  ISSUED: 

figure 11.1 Workflow diagram template
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competency and provide for skills updating, especially those demanded by software 
upgrades and modification.

From a general competency perspective, classes that should be offered include:

Orientation to Lean Performance ERP and Software Terms (1/2 hour 
classroom)
Lean Performance ERP Overview—What Will Lean Performance ERP Do 
for Me? (1 hour classroom)
“Getting Started”—What Do I Do to Support Software? (1 hour classroom)
Keyboard Familiarity—How to Navigate on the System (1/2 hour classroom)
Train the Trainer for Process Owners (1 hour classroom)
General System Use and Important Inquiries for All System Users (1 hour 
classroom)
Report Generation for Interested System Users (1 hour classroom)

User training and user exercises for performing very specific tasks should be 
designed and presented just before the “go live” process. This includes task/user 
process-specific process workflow and work instruction training for system users of 
processes. The reason for holding off on this for now is that specific training by the 
facility for plant- or facility-identified processes is enhanced once the teams know 
the plant common processes. The project trainer should work with the project man-
ager to develop and maintain a spreadsheet to manage and communicate project 
training schedules, such as Figure 11.3. The training assignments spreadsheet will 
also be utilized to organize, disseminate, and manage the team and lean education 
deemed necessary for team members and other process owners and operators dur-
ing the human resources (HR) team Lean Skills Assessment, conducted next.

Human Resource Team Tasks

It is becoming more and more obvious that the transition from Mass Business 
Administration (MBA) to Lean Business Administration (LBA) requires a transi-
tion in our business educational processes. Many educational institutions, includ-
ing the University of Illinois at Chicago, offer education on elements of the lean 
catalog. The steering committee must commit to educate every process owner and 
operator in lean principles and tools. The steering committee can ensure that all 

n

n

n
n
n
n

n

WORK INSTRUCTION

SCREEN NAME: SITE CODE: INDEX NUMBER:

PAGE NUMBER: 
1 OF 1

REVISION LEVEL: DATE REVISED: DATE PRINTED: 
5/3/2007

DATE  ISSUED: 

figure 11.2 Work Instruction template

AU0532.indb   278 11/19/07   12:15:00 PM



Improving Process Performance Module  n  2��

employees are educated on lean cultural principles at the inception of the Lean Per-
formance project by providing the education necessary on Lean Cultural Principles 
along with issuing the lean enterprise vision, Lean Performance mission, and scope 
statements. The HR team executes the steering committee imperatives to manage 
the education plan for the Lean Performance project.

It is not necessary to educate all process owners and operators on all lean prac-
tices. Educate on lean practices where appropriate to the process characteristics 
for each process owner and process operator. An ERP project manager in the 
lean champion role depends on the HR team to determine who in the enterprise 
could benefit from education on lean principles and tools as well as applicable lean 
practices. Lean practices include work-cell layout, design for one-piece flow, and 
others.

Just as we take physical inventory to establish our benchmarks, an inventory 
of the skill sets in the organization must be undertaken. A Lean Skills Assessment 

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

A B C D E F G H I J K L

Last Name First Name Plt D Phone
New

Phone Dept Area
Getting
Started

MRP
Overview

Job
Specific

Smith Kelly 1B 7 2490 NTHQ Admin
Smith Julie 1F 8 - N/L AP/AR Clerk
Smith Tania 17 7 Bus. Planner D
Smith Betty 17 7 3543 3759 1780 Cust. Service
Smith Melinda 17 7 - Cust. Service
Smith George 7 2870 3723 1780 Cust. Service
Smith Vicki 17 7 3893 3893 1780 Cust. Service
Smith Nancy 17 7 3310 3748 1780 Cust. Service
Smith Rhonda 7 - N/L Data Entry
Smith Deborah 7 - N/L Data Entry
Smith Cindy 1M

1O
1O

7 2513 6445 EDS Admin
Smith Shay 1E 7 Engr
Smith Mel 17 7 3284 3744 1762 Engr Indust
Smith Bill 17 7 3844 3844 1763 Engr Indust
Smith Greg 17 7 3060 3728 9503 Engr Product
Smith Vickie 1S 7 - N/L Engrng
Smith Jennifer 7 3346 6537 9585 Finance AR/INV
Smith Debbie 7 - N/L Finance
Smith Charlotte 7 2161 6412 Finance
Smith Jo 7 2854 6490 9585 Finance
Smith Joan 7 3941 6616 9585 Finance
Smith Ron 7 2351 6430 9585 Finance
Smith Gene 7 3034 6504 9595 Finance
Smith Julie 7 2286 6425 Finance
Smith Carol 7 6996 6623 9585 Finance
Smith Mike 7 3979 6618 9585 Finance
Smith Chris 42 7 2329 3709 Finance
Smith Kim 7 3992 6619 9585 Finance
Smith Susie 7 2285 6423 Finance
Smith Dave 7 2271 6420 9585 Finance
Smith Angela 7 - N/L Finance I
Smith Pam 7 3464 6550 9585 Finance I

Com-
pute

D
D

I

X

X

X X X

X X

X
X

X

X X

X X

D

PC

PC

17

1F
1F
1F
1F
1F
1F
1F
1F
1F
1F

1F
1F

1F
1F

figure 11.� training assignments Spreadsheet
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will demonstrate who needs education and on what. The HR team must determine 
which process owners and operators need education on diagnostic tools and prac-
tices such as the 5 Ss, material/information flow analysis (MIFA), SMED, etc. The 
HR team must determine the method and rosters for education on lean cultural 
and workflow practices, including the creation of a nonblaming, nonjudgmental 
work environment.

The human resources team is responsible to establish a perpetual skills inventory 
to ensure skills and knowledge are brought to standard and kept current. A project 
task that completes a skills inventory of what the organization already knows in 
the way of lean principles, tools, and practices must avoid the mistake of assuming 
that a given skill already exists in the operator base. Match your people up from a 
need-to-know basis. Count the parts and the skills—don’t assume they are already 
there. Finding the people in the enterprise who have current, verified knowledge 
of and skill in lean tools and practices is the first step in developing the Lean Skills 
Assessment. The possession of a lean education certificate by a given process owner 
or operator does not ensure current or relevant skills, especially when education 
completion was completed more than three years ago. If that is the case it will prob-
ably be beneficial to refresh the skills learned.

It is even more beneficial if the person who has the skills can teach others. As 
the Lean Skills Assessment goes forward, match internal “lean educators” to the 
teams that will need education. Be sure to align the education offered to the project 
plan. Simply educating the process owners and operators on lean tools and practices 
can result in shallow “show” results rather than viable process results that are both 
measurable as well as aligned to the organization’s lean implementation plan. Often 
too few team members are expert in the lean skills when the initial process lean 
improvement activities begin.

The final critical component of the Lean Skills Assessment is the translation 
of skill GAPs into an education plan that ensures that the skills needed to be suc-
cessful in implementing lean processes are available in the right teams at the right 
time. If there are not enough process owners and operators with the right lean 
tool and practice skill sets for the process being implemented, the implementation 
will stall. Early stall-outs and failures reflect poorly on the steering committee and 
may discourage further lean activities. The timing for education for team members 
depends on the sequence of the Lean Performance project plan and its focus of 
improvement from one phase to the next.

The HR team must also examine the need to provide foundational skills such 
as building and managing teams and managing meetings. These are relatively easy 
skills to develop with a modicum of investment for formal education. Establishing 
a budget for education as part of the lean transformation project can ensure that 
the skill sets required to support lean transformation are in place. Lean education 
should pay for itself. When most production organizations look at implementing a 
lean enterprise, the focus is heavily slanted toward the financial impact of line items 
such as lowered inventory that will be turned into cash flow. It is a very good idea to 
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establish a “pay as you go” approach to using lean savings from inventory reductions 
and throughput improvements to pay for education expenses. Some organizations 
establish strategic targets based on a conservative estimate of how much inventory 
will be reduced and dollars generated. Some of these dollars can be used to support 
the “pay as you go” approach to lean education.

If your lean implementation is going slowly or your enterprise doesn’t seem to 
have enough skilled people to implement lean practices, revisit the Lean Skills Assess-
ment and lean education plan. If it isn’t in place—or adequate to the task—fix it.

Also, conduct a management policy deployment exercise that asks for sugges-
tions on the following question: What step or steps should we take as an enterprise 
to value our employees during the coming lean transformation project? Using the 
Lean Performance format as in Figure 11.4 will help keep the process going in an 
organized fashion.

The business policy and strategy completed by the steering committee drives 
policy deployment. Although management defines business policies separately, 
project strategies are defined by management and project teams. They are com-
pleted before project objectives are defined by project team members, including 
process owners, process customers, and IT support. Examples are Figures 11.5 and 
11.6.

LEAN BUSINESS POLICY:
LEAN PROJECT STRATEGY:
PROJECT OBJECTIVE:
TECHNOLOGY DEPLOYMENT:
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM:

GAP PERFORMANCE
MEASUREMENT

BENEFITSOLUTION

CONTROL
NUMBER

001-HR

LEAN PERFORMANCE
ANALYSIS

figure 11.� Lean Performance Loyalty analysis template
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Next, each team in the Lean Performance Analysis determines processes where 
policies can be deployed, benefit measured, and whether software or other pro-
cess enablers require improvement to meet project objectives. The teams will com-
plete the information needed to deploy the policies to the process level. Determine 
whether any IT or other technology support is needed, and be sure to involve the 
IT team. Complete the process identification by asking the teams to respond to the 
question “Where can this policy be achieved?” Then the process where policy will 
be realized is selected by any team realizing or implementing to that objective.

With Lean Performance team identity known, the team or teams then investi-
gate the process. They determine if there are any GAPs in performance, and if there 
are any GAPs in system or other support. They determine solutions to the GAPs, 
including new policies or enablers, as well as the benefit to adopting the proposed 
solution.

As in all Lean Performance project deployments, a modification to current sys-
tems, machines, or other process enablers is only approved when payback is dem-
onstrated in advance.

Completing the policy deployment activity, the HR team facilitates the teams 
to define process performance measurements. Processes are then implemented, with 
performance measured by teams and results monitored by management.

LEAN BUSINESS POLICY: SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY:
PROJECT OBJECTIVE:
TECHNOLOGY DEPLOYMENT:
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM:

GAP PERFORMANCE
MEASUREMENT

BENEFITSOLUTION

CONTROL
NUMBER

001-HR

LEAN PERFORMANCE
ANALYSIS

figure 11.� Lean Performance Loyalty analysis—Policy deployed
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Lean companies continuously deploy lean business policies and strategies. This 
Lean Performance deployment process links Lean Business Policies, Lean Proj-
ect Strategies, and Project Objectives to direct the teams and provides the basis 
for decisions about any necessary software modifications. The Lean Performance 
deployment process also links management to the eventual performance measure-
ments implemented to monitor the performance of the new lean processes that 
result from the project.

A simple solution to the problems generated by too much management direc-
tion of lean improvement project selection is to develop an employee suggestion 
system to use as an input to drive future projects. The use of suggestion systems has 
been derided as a management “flavor of the month” in many companies. This is a 
failure on the part of management to organize and sustain the effort.

In order to sustain the suggestion box, or suggestion mechanism of whatever 
sort, all suggestions must be evaluated for potential positive impact on quality, cost, 
and delivery (QCD) and should be implemented if warranted. A suggestion not 
implemented for a good reason must be presented before being discarded. A working 
suggestion system is often the missing ingredient in a lean transformation. When 
suggestion systems fail, they become a sort of “black hole” that does not produce 
results. If you want to be lean you must involve all employees in the improvement 

LEAN BUSINESS POLICY: SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY:           DETERMINE LOYALTY TO PEOPLE 
PROJECT OBJECTIVE:
TECHNOLOGY DEPLOYMENT:
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM:

GAP PERFORMANCE
MEASUREMENT

BENEFITSOLUTION

CONTROL
NUMBER

001-HR

LEAN PERFORMANCE
ANALYSIS

figure 11.� Lean Performance Loyalty analysis—Strategy deployed
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process to make it work and the most powerful way to involve employees is through 
their own creative ideas.

Implementing a suggestion system is the responsibility of the HR team. Here 
are some suggested system implementation guidelines:

Provide the support staff to assist the employees to record and implement the 
viable ideas that are suggested each month, as well as to calculate the costs 
and savings realized. Human resources and the lean office can provide these 
support staff from the process owners and operators released from newly lean 
processes.
Use QCD savings measured in the suggestion. Emphasize how the sugges-
tion makes the work easier while improving QCD measurements.
Take advantage of a good suggestion that may apply to another work process 
by publicizing the suggestion to other team members.
Address each and every suggestion, as long as the suggestion addresses a pro-
cess and demonstrates improved measurements in QCD. Ideas that do not 
address QCD may be viable for the company but do not belong in the QCD 
suggestion forum.

n

n

n

n

LEAN BUSINESS POLICY: SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY:              DETERMINE LOYALTY TO PEOPLE 
PROJECT OBJECTIVE:  WHAT STEPS SHOULD WE TAKE?
TECHNOLOGY DEPLOYMENT:
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM:

GAP PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER

001-HR

LEAN PERFORMANCE
ANALYSIS

figure 11.� Lean Performance Loyalty analysis—objective deployed
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W. Edwards Deming proposed that rewarding employees for good suggestions 
was counterproductive to continuous improvement, as continuous improvement 
is everyone’s job already. Some enterprises do reward suggestions, however. One 
word of caution here is to award all suggestions implemented (or none) on the same 
scale. Determine whether the same improvement to each of 20 similar machines, 
parts, or processes counts as 1 or 20 suggestions before a suggestion of that type is 
received.

A suggestion system is part of the overall effort to include everyone in the enter-
prise lean transformation process. Seeking input and leading the process owners 
and operators to consensus requires the inclusion of representatives from the office 
staff and the production floor from the beginning. It is a wonderful thing to witness 
process operators who formerly had been expected to keep their heads down and 
their mouths shut emerge as key contributors to Lean Performance improvements.

Finally, the three elements to consider when implementing a successful sugges-
tion system are:

 1. Line management is responsible to track and measure employee suggestions 
and improvements as a regular task and to coordinate QCD process Lean 
Performance measurements.

LEAN BUSINESS POLICY:   SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY:              DETERMINE LOYALTY TO PEOPLE 
PROJECT OBJECTIVE:  WHAT STEPS SHOULD WE TAKE?
TECHNOLOGY DEPLOYMENT:    PROJECT/PROCESS DATABASE 
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM:

GAP PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER

001-HR

LEAN PERFORMANCE
ANALYSIS

figure 11.� Lean Performance Loyalty analysis—technology deployed
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 2. Do not implement any “parallel” structures. Report results only once to 
combined management/process owner/process operator groups. Remember 
that everyone has to work with common data in order to find lean process 
improvements.

 3. Working the simple improvements first is important to early harvest of benefits 
as well as development of lean improvement approaches in your enterprise.

The HR team is also responsible to prepare for the eventuality that supervisory 
and management layers will fall away as MUDA is removed and processes begin to 
flow without the former “management” of those processes. Redundant and unnec-
essary tasks will fall away and jobs will follow, some of them white-collar jobs. The 
commitment in the lean transformation must be that while processes change, and 
jobs may change or disappear, people will not be let go because of lean practices. 
For example, an inventory manager who has spent his or her career managing a 
large, stagnant pile of material may now have to keep track of a much smaller quan-
tity of much faster turning material. The pace of the flow may increase, or the need 
to “manage” may decrease. In another case, a production planner whose input to 
the daily expediting parade may feel replaced by laminated kanban cards directing 
the flow of material. Effective management of those cards means a massive shift in 
the production planner job, with the job emphasis swinging more toward material 
planning, ensuring that the cards are always accurate, accounted for, and for the 
absolute minimum quantity required to achieve organizational goals. A dual chal-
lenge exists here for the HR team—first, it must ensure that the job is correctly 
described, from a policy perspective, and second it must provide the education 
opportunity for the employee to successfully transition to the new tasks of the 
job.

Finance Team Tasks

The finance team is responsible for the activities of process experts and customers 
in the following process areas:

Financial Management
Plant Accounting
Business Planning

Finance team activities include reviewing project objectives deployed during 
Lean Performance Planning. All teams will complete appropriate Lean Perfor-
mance Analysis masters to connect their processes to lean business policies and 
lean project strategies deployment.

The finance team also determines how to provide all other performance 
measurements proposed during the Lean Performance Analysis, utilizing only 

n
n
n
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central database-provided data. This task usually involves determining system struc-
tural setup issues, such as the financial perspective on database structure.

The finance team conducts a review of system setup criteria, determining how 
data setup should include product lines or business segment or unit-in-item masters, 
and how data setup should include standard base account structure to minimize use 
of reference fields in financial consolidations and enable faster period end reporting 
with minimum account reconciliation.

The finance team develops a lean cost accounting process and implementa-
tion sequence that initially may utilize an overhead allocation method that allo-
cates corporate and regional costs at the plant-site level to allow appropriate full 
absorption costing and more accurate and timely reporting of costs, determining 
use of variable costing and full absorption costing where appropriate. As the lean 
transformation progresses, these “mass” accounting practices may be eliminated. 
Transaction controls must not be eliminated until visual financial controls and 
reporting are developed. An example of an initial overhead-cost model is included 
as Figure 11.9. The finance team must determine how a transaction matrix will be 
utilized to eliminate transactions as implementation proceeds, so that full visual 
and process work costs (standard) can be utilized to maintain current actual pro-
cess cost for each part, and also to develop visual representations of cost and other 
reporting data.

The finance team should conduct a review of software package setup require-
ments and audit the present system for accounting data completeness, accuracy, 
and effectiveness in costing manufacturing processes. It should verify system files 
and all accounting data subject to data load or conversion, including work centers, 
and enter correct accounting data where needed. The finance team should roll up 
system standard costs and verify that they are accurate, before transitioning to 
process standard costs (actual). It should determine how to provide financial man-
agement performance reporting, ensuring support for level-by-level performance 
measurements through an appropriate general ledger accounts structure. An exam-
ple is Figure 11.10.

The finance team should also establish financial entities/sites configuration rec-
ommendations to ensure the ability to collect and report financial data accord-
ing to lean business policies and strategies and project objectives, and include a 
determination of how to handle entities for joint ventures. See Figure 11.11 for a 
representative illustration.

Other tasks that can be accomplished by the finance team include the review and 
establishment of product line designations, the establishment and system setup of 
exchange rates, and the use of system capability to establish budgets.

The finance team should work with the information team to determine the 
accounting and financial data conversion strategy. Include steps to map and con-
vert accounting and financial system data with engineering item master data. An 
accounting data conversion strategy should include an audit of accounting data 
for completeness, accuracy, and effectiveness in costing actual (process cost) 
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manufacturing processes. The finance team should be prepared to enter accounting 
data where appropriate and roll up system standard and process actual costs and 
verify.

Finally, because very often the finance team will tend to be ahead of other 
teams in its system training, it should not make the final decisions on the use of any 
system codes that have bearing on other processes. Full Lean Performance team 
input will be included in final system setup decisions during the Process Test.

Engineering Team Tasks
The engineering team is responsible for the activities of process experts and cus-
tomers in all engineering process areas. The engineering team is also assigned 

The overhead cost accumulation overview illustrates how indirect manufacturing costs are accumulated,
reports are generated, and the final journal entries are produced to record the absorption or recovery of
manufacturing overhead and the charge to make to work-in-process inventories. Overhead costs are
accumulated in established departments or cost centers through the coding structure and the normal 
accounting process of sorting and summarizing transactions. 

OVERHEAD COST ACCUMULATION MODEL 

INDIRECT
MATERIAL

INDIRECT
LABOR

OTHER
INDIRECT

MFG.
COSTS

MFG SERVICE
CENTERS

OVERHEAD
ABSORPTION

RATE

INFORMATION
PROCESSING

PRODUCTION
REPORTING

WEEKLY
OPERATING

REPORTS

RESPONSIBILITY
REPORTS

VARIANCE
REPORTS

BURDEN
EXPENSE

DISTRIBUTION
REPORTS

ISSUE DATE:
12/18/06

COMPLETE DATE:
12/11/06

INDEX NUMBER:
FM-10.02.01

figure 11.� overhead cost accumulation model
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to improve the new product introduction and design and engineering processes 
described previously. Engineering team activities include reviewing Project Objec-
tives deployed during Lean Performance Planning and the completion of Lean 
Performance Analysis masters to connect their processes to lean business policies 
and lean project strategies deployment.

Engineering team activities also include verifying item masters and BOMs (bills 
of material) to drawings, especially items referenced on drawings as manufactured 
that may be purchased. The team is also responsible for verifying correlation of 
system fields in item masters, BOMs, work centers, and routings between new and 
old enabling software.

The engineering team should propose manufacturing BOMs and routings to the 
operations and materials Lean Performance teams. By proposing, we mean exactly 
that. The engineering team has ownership of product data, and many system data 
management functions depend on product data settings and structures. By propos-
ing manufacturing BOMs and routings to the operations and materials teams, the 
engineering team is recognizing that, although it may have the system authority to 
control how system data is established and maintained, it recognizes the value of 
the input of the process owners who use that system data in the actual manufacture 
of products. The Lean Performance approach includes the establishment of appro-
priate handoffs and checks and balances in the development of product structures, 
while recognizing that the ownership responsibility and maintenance of the BOM 

The following table lists all of the accounts that are set up in the SYSTEM/ACCOUNT CONTROL FILE

ACCOUNT USETYPE ACCOUNT
01000
21000
21010
NOT USED
NOT USED

11611
11611

11611
21010
00100
70600
30000
31000
40000
40010
30010
11000
70610
42600
NOT USED

DEFAULT SYSTEM ACCOUNTS
ISSUE DATE:
DRAFT

COMPLETE DATE:
12/11/06

INDEX NUMBER:
FM-10.01

Receivables (AR)

(Tax) Exempt Sales
PST

Sales Tax 3
Sales Tax 2
Sales Tax 1

Sales Terms (Credit)
Sales Cash
Sales Finance
COGS Material
COGS Labor
COGS Burden (Variable)
COGS Overhead (Fixed)
COGS Subcontract
Payables
AP Discount
Expensed Item Receipt
Expensed Item Usage Var

Sales Discount
Sales

Asset

Expense

Expense

Expense

Income

Income

Income

Asset

Expense
Expense
Expense
Expense
Liability

Liability
Liability
Liability
Liability

Income

Expense
Expense

Invoice Post
Invoice Post
Invoice Post
Invoice Post (Canadian)
Invoice Post (Canadian)
Invoice Post

AR Payment, AP Checks
AR

SO Shipment
SO Shipment
SO Shipment
SO Shipment
SO Shipment

Checks

Vouchers
Vouchers

Vouchers, Checks

AR Payment

Invoice Post
Invoice Post, AR

figure 11.10a General Ledger accounts
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and routing standards properly belongs to engineering. Reciprocally, the operations 
and materials teams are responsible to communicate through the use of these BOM 
and routing standards as they establish system operations and transactions. The 
materials team and operations team also produce their own standard (the MIFA 
diagrams) to learn, communicate, and manage the flow of product and correspond-
ing system transactions.

The following table lists all of the accounts that are set up in the SYSTEM/ACCOUNT CONTROL FILE

ACCOUNT ACCOUNTUSETYPE

DEFAULT SYSTEM ACCOUNTS
ISSUE DATE:
DRAFT

COMPLETE DATE:
12/11/06

INDEX NUMBER:
FM-10.01

NOT USEDVouchersExpense
Expense
Expense
Expense

42000Non-Prod Labor, SFC Transfer
31200SFC, Repetitive, WO Close

SFC, Repetitive, WO Close 49800
Inventory TransactionsAsset

Asset

11000
02000

PO Receipt, VoucherLiability
42600Expense

Expense
Expense
Expense

Expense
Expense
Expense
Expense
Expense
Expense
Expense
Expense
Expense

49810
46000
42200
02100WO, Backflush, Repetitive
30210Inventory Counts
30220GL Cost Change
30280WO Close
30230
30240
30250Voucher

Voucher

30260WO Close
30270Multisite Transaction
30241

Expensed Item Rate Var
Cost of Production
Labor (Absorbed)
Burden (Absorbed)
Inventory
PO Receipts (Accrued AP)
Purchases
Overhead Applied
Subcontract
Scrap
Work-in-Process
Inv Discrep
Cost Revalue
Floor Stock
PO Price Var
AP Usage Var
AP Rate Var
Method Variance
Transfer Variance
Material Usage Var

PO Receipt (Non-Inventory
PO Receipt
PO Receipt (If no work order)
WO Receipt

PO Receipt

WO Close

figure 11.10b (continued)

DEFAULT SYSTEM ACCOUNTS
ISSUE DATE:
DRAFT

COMPLETE DATE:
12/11/06

INDEX NUMBER:
FM-10.01

30251
31240
31250
49840
49850
30242
30252

Expense
Expense

Expense
Expense
Expense
Expense
Expense

�e following table lists all of the accounts that are set up in the SYSTEM/ACCOUNT CONTROL FILE

ACCOUNT ACCOUNTUSETYPE
Material Rate Var
Labor Usage Var

Burden Usage Var

Subcontract Usage Var
Subcontract Rate Var 

Labor Rate Var

Burden Rate Var

WO Issue, WO Close

SFC, Repetitive, WO Receipt
SFC, Repetitive

WO Close
WO Close

SFC, Repetitive,
SFC, Repetitive, WO Receipt

figure 11.10c (continued)
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Ownership and management of system data used by other process owners 
includes the responsibility to abide by the lean cultural principles, one of which 
is “the next process is your customer.” The engineering team has several tasks to 
perform in order to ensure that all downstream customers of system data receive or 
have access to adequate and accurate data. Adequate and accurate in this context 
implies “quality.” Data maintained in processes owned by the engineering team 
drives many other processes downstream, and quality data is as important to the 
satisfaction of the external customer as quality materials or physical processing of 
those materials. To ensure the quality of system product data, the engineering team 
should audit engineering BOMs for completeness, accuracy, and manufacturing 
effectiveness. It should copy the engineering BOM to the manufacturing BOM 
data area in the software, when that is needed, or enter the manufacturing BOM 
where needed. The engineering team should audit manufacturing routings for com-
pleteness, accuracy, and effectiveness in supporting manufacturing processes, and 
copy or enter routings to the new software where needed.

It is usually appropriate to assign the ownership of the item master file to the 
engineering team, because it generally is the first to enter part-identified data into 
the system, as well as additional necessary product data into the system for all sites. 
It ensures the accuracy and completeness of system product data and determines 
team ownership of the engineering BOM as well as determines usage of product 
codes in the item master. Another issue of ownership that must be settled by the 

Data-Base Financial Entities

1. Can setup one database for each site and separate financials for each entity
2. Sites 1 and 2 are in one database, separated by entity code.
3. Site 3 in a separate database.
4. Financials consolidated at Corporate
5. Can use alphanumeric characters or all numeric to identify, entities and sites
6. Each entity can have its own financials
- Income Statement, Balance Sheet
7. We can share common master files
    - i.e, Customer files, Vendor files
8. The field size is 4 characters
 1st field represents the division = assigned by corporate
 2nd field represents the geographic area = assigned by corporate
 3rd and 4th fields will be assigned by the respective sites

ENTITY xx =  xxxx
 xx  =   xxxx

Currency = Pesos

DATABASE
ENTITY vvv =  aaaa

uuu = aaaa
Currency = USD

DATABASE

CORPORATE
CONSOLIDATION

ENTITY = yyyy
Currency = USD

yyy

DATABASE
ENTITY zz = bbbb
Currency = USD

figure 11.11 database financial entities
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engineering team is that of determining design engineering questions such as the 
local or central “ownership” of product drawings, or governance of product draw-
ings maintained off-site from the engineering location. The engineering team is 
also responsible for communicating policy decisions on these and other relevant 
engineering team items to the greater project team.

The engineering team should work with the information team to develop a plan 
to convert system fields in item master, engineering BOMs, work centers, and rout-
ings to the new system. It should also develop a plan to input necessary additional 
product data information.

A key issue for the engineering team on many projects is to determine how item 
masters and engineering BOMs will be downloaded or otherwise made available 
to the appropriate manufacturing site or sites when released for production. In 
addition to this issue, the team will often need to determine the engineering data 
conversion strategy, including a plan to map and convert engineering data along 
with other needed system data, and policies and processes to maintain the prod-
uct data after the system is live. Often, an engineering data maintenance policy is 
issued to clarify and communicate that, for example, the item master is maintained 
by the engineering drawing “owner,” and that central or perhaps corporate product 
engineering “owns” the item master file. In this case, item masters are downloaded 
or otherwise made available to a manufacturing site on release of the product for 
manufacture. Correspondingly, in this example, central or corporate product engi-
neering “owns” the engineering BOM and communicates that policy, along with 
the process to make engineering BOMs available to the manufacturing sites via 
download, or other transmission, on release.

Project Result: Preliminary Bills of Material and Routings

Materials Team Tasks

The materials team is responsible for the activities of process owners and customers 
in the following process areas:

Customer Relationship Management
Sales and Marketing
Inventory Management and logistics
Supplier Management
Purchasing

The first materials team activity is to review Project Objectives deployed during 
Lean Performance Planning. As with the other teams, the materials team should 
complete appropriate Lean Performance Analysis masters to connect its processes to 
lean business policies and lean project strategies deployment.

n
n
n
n
n
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The materials team should also review and verify relevant system files, includ-
ing those containing materials planning data, vendor master data, and price and 
customer master data that are subject to data load and conversion.

The most challenging task that the materials team should complete is to 
develop an overview diagram of each manufacturing and warehouse facility, one 
that includes a representation of all physical material movement and storage. This 
MIFA diagram will be the standard for discussions and decisions on a wide range 
of questions and issues and is a further use of the visual management practices of 
Lean Production, modified to include the purposes of data and information/sup-
port process integration. The MIFA diagram will include:

Work centers
Work cells
Assembly lines
QC inspection areas
QC hold areas
QC test areas
Shipping
Component staging
Vendor returns
Component storage
Receiving purchased materials
Receiving outside operations materials
Customer returns
WIP staging, racks, lanes
Finished goods storage, racks, lanes
Pull locations, racks, lanes
Scrap areas
Rework areas
Shipping lanes
Docks

 The materials team should include on the MIFA diagram the sequence of pro-
duction activity and material moves for all products, product lines, and production 
lines. The materials team should complete the material information flow analysis 
by verifying one complete BOM and routing for each major product. To complete 
this important task, the team should begin with the finish point of the product and 
“pull” through final assembly, assembly, subassemblies, and raw material until the 
complete product structure is accounted for.

Utilizing material movement labels, the team should identify all material con-
sumption, staging, and storage points in the flow by work center or line. Team 
members should verify locations required for material support and illustrate all 
material storage, staging, and consumption by warehouse, location, and work center 

n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
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or line. Using material movement indicators, team members should highlight any 
material queues and label all pull locations or lanes. Care should be taken to high-
light stocking levels, paypoints, checkpoints, and backflush points. Figure 11.12 
shows an example of the type of diagram that should be produced.

Recommended transaction points should be labeled on the diagram, docu-
menting the necessary system transactions. Note product flow cycle times in shifts 
and days. Figure 11.13 provides an example.

Operations Team Tasks
The operations team is responsible for the activities of process owners and operators 
in the production and operations management, maintenance, and quality process 
areas. The operations team’s goal is to improve the previously described mainte-
nance and quality management processes as well.

As with the other teams, operations team activities include reviewing Project 
Objectives deployed during Lean Performance Planning and completing appropri-
ate Lean Performance Analysis masters to connect their processes to lean business 
policies and lean project strategies deployment.

The operations team should begin by reviewing BOMs, routings, and material 
flow, utilizing the handoff of proposed BOMs and routings from the engineer-
ing team, and proposed material flow documented by the materials team. Using 
these preliminary standards, the operations team should analyze product flow, 
backflush, and use of paypoints for accuracy and adequacy to the actual flow of 
production. The team should illustrate any process tasks or conditions that are 
based on or are the results of decisions taken due to plant layout or other physi-
cal limitations. If desired, team members can recommend new layouts where they 
might be beneficial.

Team members should identify and correct any WIP conditions where material 
is issued, consumed, or moved for longer than a shift or day without a controlling 
backflush transaction. Team members should also illustrate any condition where 
material moves more than one work center without controlling backflush or pay-
point, unless this material flow is continuous and without interruption. If flow is 
not continuous, the teams should develop improvement suggestions, researching 
and testing their implications until a resolution is achieved.

Project Result: Final Bills of Material and Routings

The operations team should also validate the representation of material storage, 
staging, and consumption by warehouse, location, and work center or line on the 
MIFA diagrams. Team members should validate the material movement indicators 
on the MIFA diagrams to verify that all locations required for material support are 
included. Team members should add or delete locations where required.
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Project Result: Final Material Information Flow Diagrams
Project Result: Final Material Information 
Flow Analysis Transactions

Information Team Tasks
One of the more important information team tasks is to plan the data conver-
sion strategy. Working with the finance and engineering teams, the information 
team should consider mapping and converting financial and accounting data with 

MATERIAL INFORMATION FLOW TRANSACTIONS 

DESCRIPTION

1

2

3

4

5

6

7

8

9

80 per hour 

80 per hour 

80 per hour 

80 per hour 

80 per hour 

80 per hour 

80 per hour 

80 per hour 

80 per hour 

FLOW RATE TRANSACTION#    

10 80 per hour

11 80 per hour

12 80 per hour

13 80 per hour

14 80 per hour

15 80 per hour

16 80 per hour

17 80 per hour

18

Receive Raw Material, Components, and Sub-assemblies from
Suppliers, Outside Process, or Outside Sub-assembly Department.

Production Reporting Of  Finished Field Coil Sub-Assembly
By Pieces. Link To Final Assembly Schedule.

Production Reporting of Finished Outer Frames By Standard
Pallet Load. 

Production Reporting of Pole Face, Shift Levers, Lams,
Comms And Commutator Ends

Issue Bar Stock to Production.       

Production Reporting of Clutch and Pinion Assembly.

Production Reporting of Frame Assembly.                

Production Reporting of Brush. 

Receive Bar Stock. 

Production Reporting of Powder Metal Inner Frame.

Production Reporting of Shell and Pinion. Send to Outside

Receive Shell and Pinion from Outside Operation.

Production Reporting of Shaft. Send To Outside Operation.

Receive Shaft From Outside Operation.

Production Reporting of Armature Assembly.

Production Reporting of Completed Housings.

Final Assembly and Paint.

Shipment to Customer.

Receipt to Stock Location.

Routing Paypoint. Backflush
Frame From Storage. 

Routing Paypoint. Backflush
Raw Materials.  
Purchased Receipt to Stock.

Routing Paypoint. Backflush
Components. 

Routing Paypoint. Backflush 
 Components.  

Routing Paypoint. Backflush 
Raw Materials. 

Material Issue to Production.

Routing Paypoint. Backflush
Raw Material.

Routing Paypoint. Backflush
Raw Material.

Routing Paypoint. Report Scrap.
Operation.

Receive to Stock.

Routing Paypoint. Report Scrap.

Receive to Stock.

Routing Paypoint. Backflush
Components.

Routing Paypoint. Backflush
Components.

Routing Paypoint. Backflush
Components. FG to Stock.

FG Deduction from Stock. 80 per hour

figure 11.1� material Information flow analysis transactions
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engineering item master data, wherever possible, and automating the data load 
wherever practical. Early on in the planning of the data conversion, the information 
team should verify the database configuration, considering a database for simula-
tions and planning and ensuring that, if necessary, multisite product planning and 
sourcing can be performed. Consultation with the materials team should provide 
insight into those issues. The data conversion plan should also define postimple-
mentation system data policy and processes, including real-time data updates and 
local ownership of processes wherever possible. The data conversion plan should also 
determine appropriate data export/import and transfer capability between data-
bases after system implementation, especially for special cases like product designed 
in one region (data entity) but manufactured in another region (data entity). The 
information team should consult with the project trainer and facilitator to deter-
mine the use of the database for training, including periodic refreshes of data and 
use of data in system testing.

The information team has the responsibility to also verify the findings of the 
finance, engineering, and materials teams concerning system files subject to data 
load and conversion. This pertains to all engineering data, including item masters, 
BOMs and routings, all finance and accounting data including work centers, and 
all materials data including planning data and vendor masters.

The information team should map all system fields in item masters, BOMs, 
work centers and routings, planning data, customer and vendor masters, etc., for 
conversion. The information team also verifies basic system capabilities and com-
patibility. It identifies any required data elements that are not provided in the stan-
dard software. The information team also obtains agreement from other teams 
and establishes structure and use of numbering conventions for implementation, 
including customer numbers, part numbers, drawing numbers, vendor numbers, 
and all other system numbering conventions. Needless to say, this can turn into a 
project in itself. A recommendation here is to avoid the use of significant number-
ing schemes at all costs. In fact, this is a good time to revisit the use of numbering 
schemes, in light of the data search capabilities of today’s systems, and consider 
scrapping outdated numbering significance schemes.

The information team should review any and all team code definitions and rec-
ommend revisions where necessary. It should verify any and all team-recommended 
requirements to assign values to available system fields and resolve use of alphanu-
meric capabilities. It also finalizes an ongoing training and education process to 
support the technical aspects of the software and hardware.

The information team is responsible for all system integration tasks, includ-
ing customer data, EDI, XML, SOAP, FAX, and others. It also coordinates the 
establishment of systems communications capability and all hardware and software 
setup. There is more on this topic below, later in the project cycle.

As with the other teams, information team activities include reviewing all lean 
policies and strategies deployed by the steering committee through the Lean Per-
formance Analysis. The information team provides input to accomplish Project 

AU0532.indb   297 11/19/07   12:15:10 PM



2��  n  Lean Performance ERP Project Management

Objectives by leveraging its knowledge of new system capabilities and providing 
suggestions to all other teams about the use of new technologies available.

The information team adds input to the Lean Performance Analysis by com-
pleting the information system deployment area of the Lean Performance Analysis 
masters. The goal here is for information team members who are specialists in soft-
ware support to add knowledge of specific software capability in support of man-
agement strategies and objectives. In this way, we hope to leverage team members’ 
knowledge of existing business processes and their insights into how new technolo-
gies might improve those processes. Information system deployment defines infor-
mation systems functionality sought or needed by team members (system users) 
to achieve the Project Objectives. Technologies must link to the lean policies and 
strategies deployed by the steering committee. Essentially, IT deployment provides 
the basis for completion of the Lean Performance Analysis. Participation in policy 
deployment enables information technical expertise to benefit the project by dem-
onstrating the practical use of new system capabilities to address lean policies and 
strategies. In this way, information team members point the way to other teams 
to consider the use of new technologies in their processes. When the Lean Perfor-
mance Analysis is deployed, information system deployment is accomplished by 
the information systems support engineers reviewing the deployed project strate-
gies and suggesting new or improved system capabilities that they have obtained 
or discovered in the enabling software (ERP, MES, OPS, CRM, SCM) already 
present in the business or available to the project. The information systems support 
engineers tend to have more familiarity with new and available system capabilities, 
and their deployment assists the process experts to take best advantage of the new 
system tools at a process level. Later, during the Lean Performance Analysis GAP 
exercise, information team members’ input will be critical in suggesting software 
improvements to close documented system GAPs as they arise.

For example, to support a deployed Lean Business Policy to support lean 
manufacturing, with a deployed Lean Project Strategy of reducing manufacturing 
inventory, generating a Project Objective to eliminate the returned goods storeroom, 
technology deployment might be to utilize online credit capability of software. This 
is illustrated in Figure 11.14.

The appropriate process team reviewing the Lean Performance Analysis tech-
nology deployment would then match this new tool at the process level to see if it 
could incorporate system capability support at a process level, for whatever process 
it feels is appropriate. The Lean Performance Analysis masters are distributed to 
the project teams, who review the technology deployments, and identify their pro-
cess and team where appropriate. In our example, the aftermarket operations team 
determines that the fuel pump return process is a viable candidate for online credit 
capability.

We will revisit the Lean Performance Analysis masters and provide a summary 
report for the steering committee early in the Lean Performance Analysis below. 
At this point, the masters should be distributed to all project team members for 
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review and identification of appropriate processes and teams. Figure 11.15 summa-
rizes the technology deployment examples that correlate to our earlier Lean Busi-
ness Policies, Lean Project Strategies, and Project Objectives examples illustrated 
in Figure 7.8.

Information team activities also include managing data conversion activities 
and managing system enhancements, where supported by Lean Performance Anal-
ysis and approved by the steering committee. I will discuss another information 
team responsibility: performing and administering the Stress Test below.

Lean Commerce Team Tasks
The Lean Commerce approach derives much of its power to supply the materi-
als to manufacture what the customer wants, when he or she wants it, from an 
integrated approach to products, product structures, and data systems. As the Pro-
cess Test and eventual system live dates draw nearer, confidence in full-system 
integrated functionality becomes more critical. A preliminary process is necessary 
to determine the validity of critical EDI/XML/SOAP and system programs and 
transactions affecting customer order recognition, order processing, and shipping, 

LEAN BUSINESS POLICY:
LEAN PROJECT STRATEGY:
PROJECT OBJECTIVE:
TECHNOLOGY DEPLOYMENT:
PROCESS IDENTIFICATION:
LEAN PERFORMANCE TEAM:

SUPPORT LEAN MANUFACTURING
REDUCE STORAGE OF WIP/STAGE MAT’L
ELIMINATE RETURNED GOODS ROOM
IMPLEMENT ONLINE CREDIT CAPABILITY 

GAP
PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER

003

LEAN PERFORMANCE
ANALYSIS

figure 11.1� Lean Performance analysis—technology deployed
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including ASNs. These lean commerce team activities are necessary to validate cus-
tomer-sensitive system results and to develop and perform data and logic testing 
where needed, on critical customer-facing processes. It may be necessary to design, 
develop, test, and implement additional system processes and capabilities where 

LEAN BUSINESS
POLICY

PERFORMANCE
MEASUREMENT

LEAN
PERFORMANCE

TEAM

PROCESS
IDENTIFICATION

TECHNOLOGY
DEPLOYMENT

DEPLOYED
PROJECT

OBJECTIVE

LEAN PROJECT
STRATEGY

POLICY DEPLOYMENT AND MEASUREMENTS SUMMARY

001

008

007

006

005

004

003

002

GAP
CONTROL#

Implement
Flexibility for
Low Volume

Products

Utilize System
Capability to

Sequence Models
and Variations

within a Model on
all Lines. 

Establish
Simulation

Costing Database
for Development

of Additional
Cost Data

Establish Product
Target Costing/

MUDA Free
Product Target

Costs.

Implement
Activity Based

Costing

Allow Vendors
Access Into
Delivery and

Schedule Screens
to Manage JIT

Deliveries

Implement
Supplier

Partnerships and
Certification 

Use Messaging
Feature to Notify

Placement of
Multiplant

Requirements
Immediately

Implement EDI/
XML or other E-

Commerce
Solution for

Interplant Orders 

Support Lean
Manufacturing

Support Lean
Manufacturing

Support Lean
Manufacturing

Implement Multi-
plant MPS
Capability,

Including Capacity
Simulations

Support Lean
Manufacturing

Utilize on-line
Credit Capability

of Software

,
Implement

Manufacturing
Line Sequencing

Implement
Flexibility for
Low Volume

Products

Support Lean
Manufacturing

Eliminate
Returned Goods

Storeroom.

Reduce
Manufacturing

Inventory

Support Lean
Manufacturing

Set the Item
Master to Create

Commodity Order
Recommendations
at Quantity/price

Break Chosen 

Implement “Pull”
Supplier

Management
Practices

Reduce
Manufacturing

Inventory

Support Lean
Manufacturing

Use System
Capability to

Generates
Pick/pack lists

�roughout the
day.

Implement 24
Hour Turnaround

of Customer
Orders 

Reduce
Manufacturing

Lead Time

Support Lean
Manufacturing

Implement
Flexibility for
Low Volume

Products

Implement Multi-
plant sourcing of
Finished Goods.

Implement Pay-
on-receipt
Process for

Vendors

figure 11.1�a Policy deployment and measurements Summary—technology 
deployed

AU0532.indb   300 11/19/07   12:15:11 PM



Improving Process Performance Module  n  �01

required to achieve valid EDI/XML/SOAP data and to enhance customer-facing 
processes. If this proves to be so, it becomes a project priority.

The lean commerce team will review and expand the use of lean principles, 
tools, and practices across all the business processes in the company, now that the 
team members have a wide experience of lean applications as well as familiarity 

LEAN BUSINESS
POLICY

PERFORMANCE
MEASUREMENT

LEAN
PERFORMANCE

TEAM

PROCESS
IDENTIFICATION

TECHNOLOGY
DEPLOYMENT

DEPLOYED
PROJECT

OBJECTIVE

LEAN PROJECT
STRATEGY

POLICY DEPLOYMENT AND MEASUREMENTS SUMMARY

009

016

015

014

013

012

011

010

GAP
CONTROL#

Investigate 3rd
Party and

Interface Options
Utilizing System

Data for Item
Master, BOM,
Routing etc. 

Reports Should
be Hard-coded to

Utilize Data
Available.

Consolidate
Global Financial

Statements

Implement
Centralized
Integrated

Processing of
Period Financial

Closings

Support Lean
�inking In the

Global
Standardization

of Financial
Processes 

Reports Should
be Hard-coded to

Utilize Data
Available.

Consolidate
Regional
Financial

Statements

Can utilize
System settings
Configured to

Example
Attached.

Include Currency
Considerations

Implement
Central Cash
Management

Implement
Central Cash
Management

Bolt-on 3rd Party
Capability in Place

for Project use 

Determine and
Accommodate

Financial
Requirements of
Canada, Europe
(EU, VAT), Asia.

Use System
Capability to

Support on-line
Real-time Access
at all Sites, at all

Times

Implement a
Standard Software

Package for
Engineering
Product data
Management 

Provide A
Standard

Software Format
for Engineering
Product Data
Management

Provide Access to
Engineering

Product Data at
the

Manufacturing
Sites.

Design and
Utilize

Concurrent
Engineering

Processes

Use System
Capability to Scan

Confirm Shipment,
Scan Shipping
Charges, and

Produce  Labels

Implement Bar
Coding for
Customer

Requirements:

 Implement
Process

Integrated Bar
Coding

System Can Be
Set up to Print

Readable Part#’s
on Orders and

Pick Lists 

Implement Bar
Coding for Plant

Documents 

Implement
Process

Integrated
Document Tools

Support Lean
Manufacturing

Support Lean
Manufacturing

Support Lean
�inking In the

Global
Standardization
of Engineering

Processes

Support Lean
�inking In the

Global
Standardization
of Engineering

Processes

Support Lean
�inking In the

Global
Standardization

of Financial
Processes

Support Lean
�inking In the

Global
Standardization

of Financial
Processes

Support Lean
�inking In the

Global
Standardization

of Financial
Processes

Implement
Centralized
Integrated

Processing of
Period Financial

Closings

figure 11.1�b (continued)

AU0532.indb   301 11/19/07   12:15:13 PM



�02  n  Lean Performance ERP Project Management

with the capabilities of the new software to support the improved processes. This 
is especially applicable to environments where a best-of-breed solution is being lev-
eraged, and multiple vendors and packages have to be utilized in single or related 
cross-functional and eventual cross-enterprise processes. After testing, the lean 
commerce team will design new processes for utilizing EDI/XML/SOAP data 

LEAN BUSINESS
POLICY

PERFORMANCE
MEASUREMENT

LEAN
PERFORMANCE

TEAM

PROCESS
IDENTIFICATION

TECHNOLOGY
DEPLOYMENT

DEPLOYED
PROJECT

OBJECTIVE

LEAN PROJECT
STRATEGY

POLICY DEPLOYMENT AND MEASUREMENTS SUMMARY

017

024

023

022

021

020

019

018

GAP
CONTROL#

Implement Global
Standard

Hardware and
Software

Modify Open
Issue Approvals

Only

Identify all Data
and Systems
Operations

Processes for
Measurement 

Implement
Standards for

Systems Uptime &
Reliability &

Measure & Report
Performance  

Implement Global
Information
Technology

Processes and
Organization

Utilize a systems
management tool
for all operations

changes

Implement secure
Data & Operations

Processes in a
System that is

Seamless to the
Users. 

Maintain
Simulation

Database to Apply
Upgrades and 3rd

Party

Leverage Vendor
Supplied Software

Upgrades

Refer to Steering
Committee for

Design of Reports

Implement
Unmodified

Software
Packages

Develop Period-
To-Date

Reporting,
Including

Regional Sales,
Margins and

Trends.

Implement
Centralized

Integrated Data
Support,

Processing
Monitoring the
Business Plan

Refer to Steering
Committee for

Design of Reports

Monitor, Evaluate
and Report

Product Line and
Manufacturing

Site Profitability.

Refer to Steering
Committee for

Design of Reports

Develop Global
Standard

Reporting Formats.

Support Lean
�inking In the

Global
Standardization

of Financial
Processes 

Support Lean
�inking In the

Global
Standardization

of Financial
Processes 

Support Lean
�inking In the

Global
Standardization

of Financial
Processes 

Support Lean
�inking In the

Global
Standardization
of Information

Systems
Management
Support Lean

�inking In the
Global

Standardization
of Information

Systems
Management
Support Lean

�inking In the
Global

Standardization
of Information

Systems
Management
Support Lean

�inking In the
Global

Standardization
of Information

Systems
Management

Implement Global
Information
Technology

Processes and
Organization

Implement Global
Standard

Hardware and
Software

Implement
Centralized

Integrated Data
Support,

Processing
Monitoring the
Business Plan

Implement
Centralized

Integrated Data
Support,

Processing
Monitoring the
Business Plan

figure 11.1�c (continued)
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for production planning and master scheduling to incorporate Lean Production 
smoothing and advanced production scheduling (APS) techniques. The lean com-
merce team should design new processes for customer data management where 
needed, including customer masters, pricing (including retroactive pricing) con-
tracts, and order management data. It should design new processes for customer 
order entry through shipping, where needed, and evaluate packaged software alter-
natives to existing EDI/XML/SOAP systems and prepare cost analyses for any 
additional capability sought. A comparison of package cost alternative to the cost of 
enhancing the current system should be completed, prior to any purchase, although 
all things being equal it is almost always best to let the vendors supply the software. 
In order to evaluate a new package effectively, or to go forward with the current 
approach, there should be an education process during which EDI/XML/SOAP 
processing for manufacturing would be illustrated. Benchmarking should be uti-
lized to validate comparable processes in other similar businesses if possible. A proj-
ect planning activity should then be performed, during which team assignments 
are defined. This should be followed by the assessment. Depending on the results 
of the assessment process, the team will either proceed with improvements to the 
existing system, or implement a new package, with any additional improvements, 
that the team had defined.

The lean commerce team should then assess the scheduling processes in each 
plant, evaluating each process in terms of overall effectiveness and efficiencies. 
Following the assessment, the lean commerce team should then design the lean 
improvements and new processes according to assessment findings. The team 
should develop the requirements for implementing the model, concentrating on 
product structure, policy development, processes and training, and recommend 
the information system capabilities required. The lean commerce team should then 
build the improvements, define an implementation plan, and implement. This pro-
cess could be performed one plant at a time but would probably be more efficient if 
performed for all plants as one project when the plants are interdependent or build-
ing the same or similar products. This is especially true from a material planning 
standpoint, and the desirability of developing new information systems capabilities 
from a uniform and complete design.

Next, the lean commerce team should concentrate on shop floor improvements, 
primarily pull systems. The initial team goal should be to define a specific area of 
a specific plant and build an effective “model.” The requirements for implementing 
the model can then be identified, with operations, material, and system implications 
defined. The team should then build an implementation plan and implement.

Members of the lean commerce team should include the process area coordina-
tors and appropriate support from all process areas, including finance, engineer-
ing, materials, operations, and information teams. The final activity for the lean 
commerce team is to define the usage of system codes and develop the final system 
control file configuration. This is best performed during the Process Test, later in 
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the project, when all process owners have had the opportunity to work with the 
software.

completing Lean Performance analysis
Lean Performance Analysis tasks are the heart of the Lean Performance project. 
Every task that has preceded this one has been a preparation for it. Each team 
should submit its selected Lean Performance Analysis masters prior to the session 
for team distribution. See Figure 11.16 for an illustration. The project manager 
should also distribute the summary status at this time. See Figure 11.17 for an 
example.

Completing Lean Performance Analysis throughout the enterprise means that 
the teams improve all processes, produce process workflow and work instruction 
standards, identify all process or system GAPs, document a solution to those GAPs, 
document the benefit to be obtained by implementing the new process or solution, 
and define a performance measurement for the new process solution. This is a fairly 
tall order. Before we describe the Lean Performance practices to accomplish that 
tall order, let’s step back a bit.

LEAN BUSINESS POLICY: SUPPORT LEAN MANUFACTURING

LEAN PERFORMANCE
ANALYSIS

LEAN PROJECT STRATEGY: REDUCE STORAGE OF WIP/STAGE MAT’ L 
PROJECT OBJECTIVE: ELIMINATE RETURNED GOODS ROOM
TECHNOLOGY DEPLOYMENT: IMPLEMENT ONLINE CREDIT CAPABILITY
PROCESS IDENTIFICATION: FUEL PUMP RETURNS 
LEAN PERFORMANCE TEAM: AFTERMARKET OPERATIONS TEAM

GAP PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER

003

figure 11.1� Lean Performance analysis—Process and team Identified
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Before a process can be improved, it must be identified and diagnosed (ana-
lyzed). This is not often done systematically for several reasons. Perhaps the most 
prevalent reason is the denial of the existence of process problems, often in defense 
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OBJECTIVE
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008
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Deliveries
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Team
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figure 11.1�a Policy deployment and measurements Summary—Process and 
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of process owners or process-owning departments. There is also often a tendency 
to move directly to a solution (which is often inappropriate, or at best a quick 
fix). Lack of knowledge about operations or problem areas, or lack of knowledge 
about systematic problem identification and diagnosis techniques, can also lead 
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to spirited defense of the process status quo. Power politics can sometimes play a 
negative role as well.

Often in technical innovation projects, the tendency to jump to the solution is 
paramount because of the fascination with the possibilities of the technology itself. 
The Lean Performance Analysis approach is that all lean improvements to a process 
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must provide added customer value, or they aren’t lean improvements, and the 
activity has been a waste of time and money. Adding MUDA to a process is not an 
improvement because there is no customer value in waste.

Lean Performance Analysis uses the lean principles, lean diagnostic tools, and 
Lean Performance practices to identify process problems and opportunities. We 
begin by defining the specific elements of the problems and opportunities, during 
the completion of the process workflow. During this task, we make observations 
and gather data and owner/customer input. This provides the basis for an analysis 
of data to determine the root causes of process problems. The general guidelines of 
Lean Performance Analysis are:

Lean cultural principles govern. Challenge power players and those who work 
to subvert the open process of discussion and solution.
Observe the workplace. Only here will you be able to make the observations, 
collect the data, and elicit the process expert and customer insights that pro-
vide the basis for Lean Performance.
Focus as soon as possible on a specific process problem or opportunity.
Use the Lean Performance Analysis steps systematically.
Make a thorough diagnosis of the process.
Always work in teams. No “lone rangers,” especially those with personal 
agendas masquerading as processes or solutions.
Produce a process workflow standard for documentation. Process docu-
mentation provides the vehicle for further understanding, suggestions, and 
improvements.
Do not jump ahead to a favorite solution. Get complete data on the process 
“whats” first.
Distinguish between process analysis and solution. Use any relevant lean 
diagnostic tool as a basically open-ended checklist to focus and trigger obser-
vation, analysis, and improvement, including:

SDCA/PDCA
3 MUs
5 Ss
5 Ws-1H
4 Ms

Lean Performance analysis utilizes an SDCA cycle in which the process is:

Standardized (identified and mapped)
Done (measured and improved)
Checked (tested)
Acted upon (implemented)

n

n

n

n

n

n

n

n

n

−
−
−
−
−

n

n

n

n
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In the Lean Performance Analysis SDCA cycle, a process is standardized (identi-
fied and mapped) when process tasks are designed or identified with process experts/
customers at the what level. Value-added tasks are confirmed. Current necessary 
tasks are challenged.

A process is done (measured and improved) when measurements are identi-
fied at process checkpoints. Tasks are mapped to process enablers, including new 
technologies, by the process expert. Process is improved to leverage new technol-
ogy. Unmodified software is applied and a process workflow or other standard is 
produced.

The process is checked (tested) when process outputs are produced to the new 
standard in test mode and GAPs are identified and solved. Measurements are then 
confirmed at process checkpoints.

The process is acted upon (implemented) when process owner acceptance is con-
firmed. The process customer accepts output. Process control and checkpoints are 
accepted. Process work instructions are completed.

After the project is completed, a PDCA cycle will be employed continuously 
to continuously improve enterprise Lean Performance. In Continuous Lean Per-
formance, lean enterprise environments that maintain process standards can plan 
process improvements through the Lean Performance Analysis cycle. In the PDCA 
cycle, proposed changes are documented on the Process Standard. Process changes 
are done in test mode. Results are checked. New process designs are acted upon 
(i.e., they are implemented).

The Lean Performance analysis SDCA/PDCA cycle develops process standards 
to ensure that your best practice is being followed. Following process standards 
creates processes delivering high quality. Errors are prevented. Communication is 
possible.

The successful use of the various lean diagnostic tools checklists usually pre-
cedes any attempt at a Lean Performance project in the information/support and 
management decision processes. Adapt the checklists already in use in your com-
pany, or the checklists presented earlier in this book, to the information/support 
and management decision process areas. Imagine using the 5 Ss checklist in the 
computer room or wherever the IT staff stashes all of the obsolete terminals, key-
boards, routers, etc! Great results can follow if the tools are used with uniformity 
and humor.

Finally, Lean Performance Analysis improves processes. An improved process 
necessarily changes how work moves through the process. An improved process 
changes organizational responsibility assignments in that it changes how work is 
done. Inevitably, when the process work is complete, the organizational structur-
ing work will need to be performed. That will be a focus in the third phase of the 
project: Continuous Lean Performance.

In order to complete Lean Performance Analysis, we first have to complete the 
process workflow. Begin by verifying that all information/support processes have 
been identified. Confirm process experts and customers. Confirm identification of 
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process with the process experts and customers. Develop a process purpose state-
ment that each party can agree is correct.

The process workflow is developed by the process experts and customers who per-
form and use the outputs of the process. Do not use documents and drawings or any 
secondhand sources to develop the diagram. The project facilitator should create a 
spreadsheet or other management tool to schedule process requirements definition 
meetings between process experts and customers.

Follow one unit of work—an item, lot, order, or batch through the entire pro-
cess as it is performed today. Define and map the steps or tasks in the process at a 
detailed input/output level to identify process requirements. Document every step 
in the process including disruptions in the flow. Identify what really happens, not 
what is supposed to happen. Illustrate the what portion of the process—what tasks 
must be done to produce the desired output. It is essential to begin to ask ourselves 
why we perform each task during the requirements definition activity so we retain 
only the value-added tasks in the process, producing outputs that our customers 
value. Figure 11.19 shows an example of a process at the requirements definition, 
or task level, only.

Process experts then prepare a draft process workflow of their processes with 
task section (process requirements) only completed.

Project Result: “Before” Process Diagram

Now each process expert uses each lean principle to examine the “before” process 
workflow diagram. They look for any deviation from lean principles. They are spe-
cific. They find all nonvalue-added tasks and interruptions.

ORDER ENTRY
(1.3.1) 

CUSTOMER
CUSTOMER

DETERMINE
AVAILABILITY 

RECORD
SHIP DAYS

RECORD
PART 
CROSS REFS   

RECEIVE
EDI ORDER 

RECORD
TRANSIT
TIMES

ALLOCATE
AVAILABLE
INVENTORY 

DETERMINE
PRODUCTION
LEAD TIME 

VERIFY
CREDIT 

RECEIVE
FAX ORDER

RECEIVE
MAIL ORDER 

RECORD
SHIP VIA 

RECEIVE
TELEPHONE
ORDER 

RECORD
CUSTOMER
CONTACTS

RECEIVE
INTERNAL
ORDER

ORDER

ORDER

DETERMINE MAINTAIN
PROFILE CHANGE RECEIVE VERIFY VERIFY DELIVERY CREDIT ENTER NOTIFY
MANAGEMENT MANAGEMENT PRICING TERMS DATE DATE ORDER PRODUCTION

(1.3.1.9)(1.3.1.8)(1.3.1.7)(1.3.1.6)(1.3.1.5)(1.3.1.4)(1.3.1.3)(1.3.1.2)(1.3.1.1)

figure 11.1� Process requirements definition—order entry
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We said earlier that the Lean Performance project would be governed by and 
would apply the lean cultural and transformational principles to the information/
support and management decision processes. The Lean Performance Analysis is 
brought into sharper focus by applying the lean transformational principles to the 
emerging process workflow. They are:

Precisely specify value by product or family
Identify the value stream for each product
Make value flow without interruption
Let customer pull value from process owner
Pursue perfection

Our discussion begins with the first lean transformational principle: “precisely 
specify value by product or family.” We start with a definition: value is that product 
or service that the process customer would specify as being what he or she needs 
as the output from a given process. It is measured by what he or she is willing to 
pay. It can be discovered by taking the role of the customer and asking if I were the 
customer of this process, would I be willing to pay for it?

To precisely specify value by product or family is broader than what we attempt 
here. It is more to our purpose to target this activity as “precisely specify value by 
process and/or within process.” To do so, the process experts and customers ask and 
answer the following questions about their processes:

Can you clearly identify the process?
Is there an up-to-date process standard (BOM, routing, procedure, work 
instruction) with all process tasks/steps identified?
Could anyone in the company perform the process, after some training, 
based on the process standards?

Now we turn to the second lean transformational principle, “identify the value 
stream for each product.” We are going to need to start with slight modification 
to this lean transformational principle, in that we are dealing with processes, and 
many of those processes may deal with one or more products in the typical com-
pany. It would be more to our purpose to “identify the process value stream and 
tasks within each process.”

Value-added tasks can be identified within the process value stream by taking 
the role of the customer and asking, “If I were the customer of this process, would 
I be willing to pay for this task?”

n

n

n

n

n

n

n

n
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The process experts and customers should look for value-added tasks to retain in 
their process. Here are some examples of value-added and nonvalue-added tasks:

Value-added
Ordering  –  Waiting
Fabricating  –  Counting
Assembling  –  Inspecting
Packing  –  Checking
Shipping  –  Copying
Filing a Claim  –  Filing

Nonvalue-added
Expediting
“Temporary” processes
Workarounds
Supplemental processes
Extra systems
Formal vs. informal systems

(Adair and Murray, Breakthrough Process Design, 119, 1994)

Next, the teams should investigate to determine if they have identified any 
additional tasks performed in the process that are not yet included on the process 
workflow standard and ask if those tasks provide customer value (i.e., would the 
customer pay for them if he or she knew we were doing them?).

Analyze each task on the process workflow diagram for value-added process 
time, using measurements such as dates and time stamps. Usually, value-added time 
will be in minutes, and nonvalue-added time will be in hours or days.

Complete an improved process workflow diagram that does not include the 
nonvalue-added steps/tasks. Unfortunately, there are process tasks that are neces-
sary for legal, regulatory, or business reasons, tasks like audit or invoicing. Before 
deciding to eliminate a nonvalue-added task, teams should ask if the task is required 
by regulation or law or is otherwise necessary for business survival. Determine 
where nonvalue-added steps must remain for now, because they are required by 
“management” or are a cost trade-off or space trade-off.

Now we turn to the third lean transformational principle, “make value flow 
without interruption.” Flow is the uninterrupted movement of a product through 
the steps in a process and between processes.

A definition of process flow would also be useful, because in the information/
support process improvement arena, we are dealing with a type of flow. “Flow is 
what changes the process from a static entity consisting of the work progressing 
through the inputs, tasks, and outputs into a dynamic concept….Flow varies 

n
−
−
−
−
−
−

n
−
−
−
−
−
−
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from hour to hour and day to day. Flow is affected by volume, mix, new customer 
requirements, changes in people, environment and a host of other factors” (Adair 
and Murray, Breakthrough Process Design, 111–112, 1994).

Because we’re going to be working with process flow, it might be useful to know 
what the characteristics of flow actually are, and how to identify and measure those 
characteristics. To measure key flow characteristics, we should start by document-
ing the time required and distance traveled for each unit of work. Use measurements 
like dates, time stamps, feet, or yards. Ask if the process has any built-in interrup-
tions or delays or any side journeys for the work in process. WIP includes paper, 
by the way. We can also chart the flow by measuring the distance that the unit of 
work moves. This process, much like the development of the MIFA diagram, will 
illustrate “disconnected” flow in the process, if it exists. Longer distances result in 
longer move times, and longer move times result in bigger batches. Bigger batches 
result in longer waits. Longer waits result in more WIP. More WIP requires more 
space. More space results in longer distances, and on and on.

Measuring and documenting time and distance characteristics of process flow 
also illustrates other process characteristics, for instance that of process interrup-
tions. Process interruptions occur when tasks produce outputs at different rates. 
When tasks are mismatched, movement of work occurs in batches instead of flow-
ing in small units or in the optimal small unit (one). Movement of process work 
units in batches always produces higher WIP. Again, think of the paper present 
in an information/support process as the WIP. All interruptions to flow produce 
waiting time and longer process cycles. Just as in physical product processes, task 
input rate variation means task output rate variation, setup and changeover time 
expansion, quality problems, and process breakdowns. Characteristics of intermit-
tent flow include batches of more than one, task activity separation, unnecessary 
movement, and queues of work waiting for processing. The characteristics of con-
tinuous flow are that work is consistent and regular, balanced with stable capacity 
utilization (no one is over- or underloaded). When work and workflow, including 
information work, is balanced, processes are synchronized with customer needs. 
How often can we think of an instance where a downstream process is waiting 
for work, but the upstream process is running a “batch” report? The generation of 
customer requirements to feed a shop schedule is perhaps the best example to use 
for illustration. Timing the release of customer order–based “schedules” derived 
through the grouping of orders into processing batches defeats the very mechanics 
of pull and flow on the manufacturing floor that we have worked so diligently to 
obtain. The Lean Commerce model shown in Figure 11.11 provides for the delivery 
of each customer requirement as they are received as rapidly as possible to the end 
fabrication area of shipping or assembly. The quicker the folks making products 
get the order, the quicker the order can be filled. A batch size of one is optimal for 
physical processes, and a batch size of one is the goal of information/support pro-
cesses in the lean enterprise. The results of balanced flow are lower WIP (less paper) 
and quickest throughput to downstream customers, especially with the advent of 
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workflow messaging technology, the capability to achieve balanced flow and reduce 
batch quantity to one, and the increase of move frequency to one-at-a-time creates 
the opportunity to link tasks from the information/support processes to the physi-
cal product processes and enhance the capability of an already Lean Production 
environment to produce at the same (output) rate of the customer pull, and achieve 
TAKT time implementation throughout the physical and supporting information 
processes.

Turning to the fourth lean transformational principle, “let customer pull value 
from the process owner,” let’s begin with a definition of pull: pull is the signal to 
initiate a process that comes from downstream processes and ultimately the cus-
tomer. To discover the answer, ask and answer these questions of the teams:

Is the process directly connected to the customer?
Does the process expert deal directly with the end customer? If so, does the 
process expert review the process with the customer regularly to ensure cus-
tomer satisfaction?
Is the process customer internal? If so, does the process expert review the 
process with the customer regularly to ensure customer satisfaction?

The final lean transformational principle, “pursuit of perfection,” is the main-
tenance and continuous improvement of the four preceding lean transformational 
principles. In the Lean Performance Analysis, this is the PDCA cycle based in 
using Process Standards as the input to improvement activities.

To pursue process perfection, ask if there is a regular review of the performance 
metrics (QCD) of the process? In the Lean Performance Analysis, we will suggest 
a process measurement for each process analyzed in the policy deployment Lean 
Performance Analysis stream.

Process experts also make it OK for the customer to suggest improvements 
to the process. They identify any recent improvements to the processes and ask 
whether or not these met the goals of the lean transformational principles. They 
analyze and challenge “root causes” of all remaining process tasks, especially chal-
lenging nonvalue-added but “necessary” tasks. Team members utilize their knowl-
edge of the traditional lean diagnostic tools to pursue perfection in their process by 
utilizing the lean diagnostic tools checklists:

3 MUs
5 Ss
4 Ms
5 Ws-1 H

Next, the process owners complete the process workflow standard to dem-
onstrate how the software will perform the process. This is the most appropriate 
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time for the teams to attend software education. Armed with their process work-
flow drafts specifying the process requirements, the process owners can enlist the 
assistance of the software vendors’ trainers and consultants in answering the how 
questions.

To apply the manufacturing software package, first obtain complete docu-
mentation from the vendor for each application. Next, evaluate standard software 
screens and reports for completeness and ease of use. Then, map and evaluate the 
standard software to the process requirements, highlighting any task that is not 
enabled properly by the software. Investigate the possibility of workaround solu-
tions for any missing software features and capability. We’ll revisit these issues dur-
ing the GAP analysis that follows next.

Although most software packages for ERP and other manufacturing applica-
tions from solid vendors are packed with more process-enabling features than any 
implementation can reasonably use, occasionally the application of the software 
causes some additional tasks to enter the process. Some of these software-required 
tasks may even appear to be MUDA. When we apply the new software, it is para-
mount to remember that a value-added improvement is a change to a process task 
that increases value by reducing cost, improving quality, or speeding delivery. We 
need to question any task added to our process by the enabler that does not add 
value. We may have to live with some of them. The Lean Performance Analysis 
contains a vehicle for questioning process or system GAPs, coming below.

While documenting their processes, owners should be sure to obtain examples 
of key forms, documents, computer reports, and screens involved. These should be 
used to verify that the new system will accomplish the full range of process require-
ments and will be useful later in completing the process work instructions. Revise 
the draft process workflow diagrams to include all necessary system supports at an 
input-output level. Identify input and output problems and symptoms, if any.

Building an effective process workflow requires a complete process require-
ments definition. There should also be an iterative trial-and-error team activity 
while software package capability is investigated and applied. Willingness to ask 
why a task is performed, and what value is provided to the customer, is essential. A 
process workflow standard is complete when necessary and value-added tasks (the 
what) are defined and agreed upon, and the software package or other enabler is 
applied to demonstrate how the process will be done. The who, when, and where 
decisions are then agreed upon, confirming process owners, customers, and process 
boundaries. Figure 11.20 provides an example.

While process workflows are being completed, the project manager should col-
lect the Lean Performance Analysis masters with process and team identified and 
distribute results to the team. The project manager should then report the results to 
date of the Lean Performance Analysis to the steering committee to keep it abreast 
between meetings.
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With process workflow standard in hand, now the process owners and custom-
ers are ready for lean process improvement, employing a question-and-investigate 
discourse resulting in (potential) plans to improve processes.

Analyzing a process workflow standard is the single most effective technique 
for identifying opportunities for process improvement. Before we get real compli-
cated, remember that examining the boundary tasks of two consecutive processes 
can result in the harvesting of “low hanging fruit” (i.e., the obvious improvements). 

PRIMARY PROCESS: Fuel Pump Material Returns

SUPPORTING PROCESS:

PROCESS PURPOSE:

INPUT PROCESS

Customer service department
 issues a return material authorization
(RMA) number.

Customer is advised to contact
aftermarket representative in
their area to have the material
destroyed in the field.

OUTPUT

RMA Paperwork
Distributed

OWNER/CO-OWNER: CUSTOMER:

Customer
Requests Return

Authorization
Number

Carburetor or
Carburetor
Accessory?

Fuel Pump or
Fuel Pump
Accessory?

Industrial Original
Equipment (IOE)

Customer?

PROCESS WORK FLOW DIAGRAM

DATE REQUIRED: DATE COMPLETED:
11/16/06

INDEX NUMBER:
CS0102

PAGE NUMBER:
1 of 3

DATE ISSUED:

DATE REVISED:

Warehouse
Distributor
Customer?

See Supervisor for
Direction

To Page
2A

To Page
2B

Y

Y

Y

N

Y

N

N

figure 11.20a fuel Pump returns Process Workflow Standard
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Often, these improvements can be made by eliminating travel time and distance, 
eliminating duplicate counting and checking, and eliminating the inspection of 
work being handed off from one “silo” to another.

As the process workflow standards near completion, process experts and cus-
tomers should meet in cross-functional and cross-enterprise team meetings to chal-
lenge and improve their processes by evaluating and measuring process performance 

PRIMARY PROCESS: Fuel Pump Material Returns

SUPPORTING PROCESS:

PROCESS PURPOSE

INPUT PROCESS OUTPUT

From
Page 1B

PROCESS WORK FLOW DIAGRAM

DATE REQUIRED: DATE COMPLETED:
11/16/06

INDEX NUMBER:
CS0102

PAGE NUMBER:
2 OF 3

DATE ISSUED:

DATE REVISED:

FROM
PAGE 1A

Paperwork
Received from
Aftermarket

Representative

Material
Received

Aftermarket coordinator reviews paperwork
and forward to customer service department.

Customer
Service Issues

Credit

See 
CS-14

Paperwork Forwarded
to Engineering with

Defective
Merchandise for

Analysis.

Aftermarket coordinator verifies count received
with quantity stated on RMA. Any discrepancy
is resolved with the customer. Paperwork is
then generated and forwarded with fuel pump
and/or fuel pump accessory to engineering
department for analysis.

Paperwork only is forwarded to aftermarket
coordinator.

Merchandise is destroyed by engineering

Merchandise is repaired and returned to
customer without credit being issued.

Analysis Suggests
Walbro

Responsibility

Destroy
Merchandise?

Analysis Suggests
Customer

Responsibility

To Page
3A

To Page
3B

OWNER/CO-OWNER: CUSTOMER:

See 
CS-14

Y

N
N

Paperwork Forwarded to
Customer Service

Department to
Issue Credit.

figure 11.20b (continued)
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characteristics and measurements. Team members should meet with the project 
facilitator to examine their processes and ask critical Lean Performance questions, 
including those on the Challenging Processes Checklist:

PROCESS WORK FLOW DIAGRAM

PRIMARY PROCESS: Fuel Pump Material Returns

DATE ISSUED:11/13/96

DATE REQUIRED: DATE COMPLETED
11/16/06

DATE REVISED: PAGE NUMBER:
3  OF 3

INDEX NUMBER:
CS0102

SUPPORTING PROCESS:

PROCESS PURPOSE:

INPUT

OWNER/CO-OWNER: CUSTOMER:

PROCESS

From
Page 2A

From
Page 2B

OUTPUT

No credit is issued.
Merchandise is either

scrapped or returned to
customer at their cost

Paperwork and merchandise is returned to
aftermarket system coordinator. Coordinator
contacts customer requesting disposition of
merchandise.

figure 11.20c (continued)
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Challenging Processes Checklist

Process Integration/Total System Focus

Are there any opportunities or requirements presented by new software, machine, 
tool, or other process-enabling capabilities?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Process Waste and Strain

Does the process utilize more resources than necessary, or does it require addi-
tional or redundant tasks?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Are there any process tasks that strain the operating resources of the system?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Are there any process tasks that cause waiting time or queues?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Process Discrepancy

Who owns the process? Is there a co-owner?
_______________________________________________________
_______________________________________________________
_______________________________________________________

What is the process output?
_______________________________________________________
_______________________________________________________
_______________________________________________________
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Where is the process performed?
_______________________________________________________
_______________________________________________________
_______________________________________________________

When is the process performed?
_______________________________________________________
_______________________________________________________
_______________________________________________________

How often is the process performed?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Why is the process performed?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Do the process owners and customers agree about process tasks and the need to 
perform them?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Is the process based in a common data source?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Process Empowerment

Have we eliminated process barriers and redundant counting and checking and 
verifying tasks?

_______________________________________________________
_______________________________________________________
_______________________________________________________
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Are there any interdepartmental transfers and interfaces?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Are there handoffs and duplicate efforts involved in transferring paper, docu-
ments, data, or other process elements between or within departments or 
other dividers?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Are process owners closely linked to their process customers? Any layers to 
remove?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Are there any barriers remaining between the customer input and the decision 
makers, task doers, and process owners?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Can the process be improved by local decision making or other empowerment?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Are all employees involved in the process empowered to fulfill their tasks?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Process Effectiveness

Does the process fulfill its purpose?
_______________________________________________________
_______________________________________________________
_______________________________________________________
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Does the process reduce business risk?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Does the process increase control over:
Cost elements or causes?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Quality of output?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Speed of output?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Process Efficiency and Timeliness

Is the process efficient?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Are there any bottlenecks in the process? How can they be eliminated?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Process Cost

Is there a measurable cost for the process?
_______________________________________________________
_______________________________________________________
_______________________________________________________
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Are the measurements at a task (manageable) level?
_______________________________________________________
_______________________________________________________
_______________________________________________________

What are the cost drivers?
_______________________________________________________
_______________________________________________________
_______________________________________________________

If measurable cost is not possible, can a cost be estimated?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Have we applied a vendor-supplied and -maintained software or other process 
enabler wherever possible?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Have we minimized or eliminated the use of custom software or other costly 
process enablers wherever possible?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Process Quality

Are there any process tasks that are based on or produce data or information not 
commonly accepted to be accurate? What is the root cause?

_______________________________________________________
_______________________________________________________
_______________________________________________________

How is process quality ensured?
_______________________________________________________
_______________________________________________________
_______________________________________________________
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What is the measured quality of the process?
_______________________________________________________
_______________________________________________________
_______________________________________________________

How often do we have to reprocess the work performed in this process because 
of an inaccurate result?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Process Speed

Is process speed or throughput time being measured? Are these measurements 
at a task level?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Are there waiting periods, transfer time, or other queues, including batch pro-
cesses, in this process? Can they be eliminated?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Process Complexity

Can the process be simplified?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Are there any interdepartmental transfers or interfaces? Can they be reduced or 
eliminated?

_______________________________________________________
_______________________________________________________
_______________________________________________________

Is the process supported on a single CPU or server? If not, why not?
_______________________________________________________
_______________________________________________________
_______________________________________________________
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Is all process data provided by a common central source (database)?
_______________________________________________________
_______________________________________________________
_______________________________________________________

Is there any dependency on a PC database?
_______________________________________________________
_______________________________________________________
_______________________________________________________

A completed process workflow standard is now ready for wider analysis. The 
teams meet to critique the processes using a practice called the GAP analysis. We 
are especially interested in those processes that have a system enhancement rec-
ommended or that contain a critical realization of project objectives. GAPs, also 
known as problems or opportunities, are found at two levels in an organization. 
At the strategy and organization levels, products, services, and markets are the 
focus. In a Lean Performance project, processes and the GAPs found in them are 
the focus. If this were a reengineering project, we would tackle the organization-
strategic GAPs and attempt to redesign/redefine products, services, mission, and 
markets. Of course, that would make this a “mission impossible.” Lean Perfor-
mance Analysis identifies process and system GAPs at the Activity process level, 
so teams should refer any findings at the organization strategy level to the steering 
committee for new lean strategy development and management policy deployment 
during phase 3.

The Lean Performance project started with lean business policies and deployed 
them to the Activity or process level. Process tasks, inputs, and outputs have been 
our concentration. Process and system GAPs are the identifiable impediments to 
better process performance. A process GAP is the difference between what the pro-
cess provides and the process customer’s minimum acceptable standard. A system 
GAP is the difference between what the enabling IT system provides and the pro-
cess owner’s minimum acceptable standard. Process and system GAPs state system 
functionality sought or needed by process owners and customers to achieve project 
objectives derived from the lean business policies and lean project strategies.

Solutions to process GAPs are proposed by process experts and customers where 
GAPs in process or system block attainment of project objectives. In any case, a 
cost/benefit estimate must be completed. Site teams are empowered to act within 
the project scope to meet project objectives. In the Lean Performance Analysis, Lean 
Performance teams identify potential system GAPs as the manufacturing software 
is mapped to the process tasks. The GAPs are provided to the information sys-
tems team members, utilizing the open issue format for preliminary analysis. Lean 
Performance teams also evaluate the workaround solutions for missing software 
features and capabilities highlighted by the process owners during the development 
of the process workflow standards. The teams develop solutions that support the 
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full realization of lean project objectives at the process level. They select, prioritize, 
and submit solutions for system integration development to the steering committee 
through the open issue process.

The information team has a number of important responsibilities to perform 
during the GAP analysis. Chief among them is to evaluate the effectiveness of the 
current use of PCs and to identify process tasks that occur on PCs that are candi-
dates for central database and CPU support. The information team should evaluate 
processor utilization and effectiveness where more than one CPU is used in a pro-
cess. It should highlight process tasks that require support from multiple processors 
or servers, considering multimachine file support wherever necessary.

The team should suggest process improvements so that each process can occur 
on a single CPU when possible. The information team should also analyze the 
process workflows for location handoffs and system data implications. It should 
confirm the effective application of standard vendor unmodified software, espe-
cially where use of standard software capability can possibly solve GAPs identified 
by process owners. It should consider requirements and opportunities for process 
integration presented by new software.

On another front, the information team should ensure that every process work-
flow is seamless to the users and suggest revisions where necessary. It should ensure 
optimum data process sequencing and ensure that all new data elements are avail-
able for processing on the appropriate screens. Prior to recommending any modifi-
cations to support GAP solutions proposed, the information team should determine 
where GAPs are only interim or phased requirements resulting from current system 
interfaces and limitations already in the process of being corrected.

The information team should also examine each process workflow using its 
knowledge of the enabling software and verify that the teams have taken full 
advantage of the opportunities presented. The information team should verify that 
full benefit has been attained from the data processes to automate the information/
support processes, or any tasks in the information/support processes, as well as to 
integrate or link information/support processes or individual tasks within infor-
mation/support processes. The information team should resequence process tasks 
where possible in order to reduce MUDA. This may involve linking more than one 
location together to share or process information or data, as in a cross-functional 
or cross-enterprise process. The information team should verify that all opportuni-
ties to inform, distribute, and share information, or to keep track of activities and 
report on them, are within the information/support processes or outside of them 
but linked by task or other user dependency. Often, the information team members 
can see an unrealized opportunity to provide data for analysis, or to perform analy-
sis and provide data to another process.

Next, the facilitator should conduct Lean Performance team cross-functional 
and cross-enterprise Lean Performance Analysis GAP sessions with all teams, ana-
lyzing the GAPs selected at the process level by the respective teams. By beginning 
with the improved Organizational or Activity processes, the cross-functional and 
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cross-enterprise teams can eliminate a good deal of complexity, and build from a 
solid foundation of already improved processes. The assigned and any other identi-
fied cross-functional processes can be analyzed sequentially by reviewing the dis-
crete components and then be presented concurrently to illustrate the full breadth 
of the process. Cross-functional processes depend more on complex organiza-
tional (departmental) interaction, due to conflicting priorities and schedules. Lean 
improvement of cross-functional processes may involve organizational restructur-
ing to develop clear ownership, responsibility, and authority for a given process.

The analysis of cross-enterprise processes resembles cross-functional process 
analysis, only with more complexity. Processes can still be analyzed sequentially 
and then presented concurrently. The analysis also depends on complex organiza-
tional interaction across company boundaries. These lean improvements also involve 
organizational restructuring within and across companies. In order to accomplish 
this, it is necessary to develop a process level case demonstrating the benefit of uti-
lizing the improved process and implementing the GAP solution.

The final element of the Lean Performance Analysis is defining process per-
formance measurements. Processes are amenable to a variety of measurements, 
including time to execute or cycle, cost per cycle, and the variability, usefulness, 
and consistency of the process output. It is also possible to measure to the negative, 

LEAN BUSINESS POLICY:

LEAN PERFORMANCE ANALYSIS

SUPPORT LEAN MANUFACTURING
LEAN PROJECT STRATEGY: REDUCE STORAGE OF WIP/STAGE MAT’L 
PROJECT OBJECTIVE: ELIMINATE RETURNED GOODS ROOM
TECHNOLOGY DEPLOYMENT: IMPLEMENT ONLINE CREDIT CAPABILITY
PROCESS IDENTIFICATION: FUEL PUMP RETURNS 
LEAN PERFORMANCE TEAM: AFTERMARKET OPERATIONS TEAM

GAP
PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER

003

NONE

LEAN PROCESS
IMPLEMENTED

WITHOUT NEED FOR
SYSTEM

MODIFICATIONS 

RETURN 300 SQ. FT.
TO OPERATIONS

figure 11.21 Lean Performance analysis—GaP Solution and Benefit
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concentrating on the occurrence of process input and output defects. During the 
Lean Performance Analysis, team members begin to define process performance 
measurements. These measurements will be formalized and implemented during 
the third phase of the project: Continuous Lean Performance. For now, it is enough 
to identify possible measurements and begin to monitor them for usefulness, prior 
to proposing them to the steering committee.

At the conclusion of the GAP analysis, the teams determine candidates for 
modification, where a modification will demonstrate benefit. Each process owner 
illustrates GAPs in its own processes and recommends system enhancements to 
support the improved process. See Figure 11.21 for an example.

The project manager should also stop for a minute to evaluate current proj-
ect performance to established project objectives. Examine the early winners, that 
is, the new processes developed, processes improved, and processes made obso-
lete. What improvements were gained? Where can these same lessons be applied? 
Review Lean Performance Planning diagrams for adequacy. Update and improve 
them where necessary. The teams should complete updating of the improved pro-
cesses with process workflow standards for handoff to the development of work 
instructions.

Producing Work Instructions

The next task is for the teams to develop process work instructions for the completed 
process workflows, utilizing the approved project format. This is also the point in 
the project to revise forms and other documentation as required. Be sure to review 
preliminary drafts with supervisory and lead personnel and revise as necessary and 
obtain approval. Then, verify forms to processes for quantities and completeness 
and order beginning quantities of forms where needed. Draft in ISO 9000 or QS or 
other applicable format, the work instructions identifying document and transac-
tion flows and responsibilities. See Figure 11.22 for an example.

Review the process workflows and determine where any manual procedures 
will be needed for implementation, especially for the workarounds. Include support 
for interim and phased implementation. Be sure to include reference to all process 
work instructions in the process master index. See Figure 11.23 for an example.

Include all project diagrams completed thus far in a project quality assurance 
review. Be sure to update any diagrams where project changes have occurred. 
Include the following examples:

Process workflow standards
Process work instructions
MIFA diagrams
BOMs and routings

n

n

n

n

AU0532.indb   329 11/19/07   12:15:31 PM



��0  n  Lean Performance ERP Project Management

WORK INSTRUCTION
SCREEN NAME:
On Line Return Credit 

SITE CODE: 001 INDEX NUMBER:
0713 

DATE REVISED: DATE PRINTED:
5/3/2007 

DATE ISSUED:

REV. LEVEL
0 

PAGE: 1 OF 1

COPY 1ST SCREEN REFERRED TO IN INSTRUCTION  

ORDER: SYSTEM ASSIGNED, (CAN ASSIGN MANUALLY)

SOLD-TO: ENTER THE CUSTOMER CODE

BILL TO: CODE DEFAULTS TO SOLD-TO CODE, UNLESS OVERRIDDEN
     PRESS THE ENTER KEY FOR THE NEXT FIELD   

SHIP-TO: DEFAULTS TO THE SOLD-TO CODE 
PRESS THE ENTER KEY FOR THE NEXT FIELD 

ORDER DATE: THE DATE THIS ORDER WAS ENTERED
                  PRESS THE ENTER KEY FOR THE NEXT FIELD   

REQUIRED DATE: DEFAULTS TO DUE DATE
                         PRESS THE ENTER KEY FOR THE NEXT FIELD   

PROMISE DATE: DEFAULTS TO DUE DATE
                      PRESS THE ENTER KEY FOR THE NEXT FIELD   

DUE DATE: CUSTOMER REQUIRED DATE MINUS SHIPPING LEAD TIME
                        (PLANNING USES THIS DATE)

PRESS THE ENTER KEY FOR THE NEXT FIELD 

PURCHASE ORDER: ENTER THE CUSTOMER
                             POPRESS THE ENTER KEY FOR THE NEXT FIELD  

REMARKS: CAN ENTER GENERAL REMARKS ABOUT THIS CUSTOMER
          PRESS THE ENTER KEY FOR THE NEXT FIELD  

PRICE TBL: IF SETUP A PRICE WILL DISPLAY
            PRESS THE ENTER KEY FOR THE NEXT FIELD  

DISC TBL: IDENTIFIES A PRICING STRUCTURE (BASED ON SHIP-TO
                    ADDRESS)
        PRESS THE ENTER KEY FOR THE NEXT FIELD   

PRESS THE ENTER KEY FOR THE NEXT FIELD  

PRESS THE ENTER KEY FOR THE NEXT FIELD  

figure 11.22 online return credit Work Instruction
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Conduct a Quality Assurance Review (QAR) review with the outside reviewer 
to validate the project results to date. Be sure to present the updated diagrams 
and other documents to report to the Lean Performance teams for approval before 
presenting them to the steering committee. Obtain approval to proceed with the 
implementation of improved processes from the steering committee. Then, begin 
the Integrate Systems Module.

PROCESS MASTER INDEX

PROCESS WORKFLOW LISTING

DATE REVISED
MASTER INDEX 12/5/2006

DOCUMENT CROSS REFERENCE

DOCUMENT RETRIEVAL INSTRUCTIONS

MANAGEMENT SUMMARY

BUSINESS PLANNING INDEX #
BUSINESS PLANNING BP-01

BP-01.01LABOR REQUIREMENTS
BP-01.02MATERIAL REQUIREMENTS

PURCHASE PLAN BP-01.02.01

CUSTOMER SERVICE
CS-01QUALITY REPORTING-CUSTOMER RETURNS

INVOICING
CUM. SHIPPED RECONCILIATION
PRICING CS-03

CS-02.02
CS-02.01

SALES FORECASTING CS-04.01
QUOTING CS-04.02
ORDER PROCESSING CS-05.01
PURCHASE ORDER MAINTENANCE

CS-05.03
CS-05.02

AFTER MARKET ORDER PROCESS

PRODUCTION & OPERATIONS MANAGEMENT
PRODUCTION LINE SCHEDULING

PO-01.01
PO-01

PO-02.01WIP - MACHINING CASTINGS
PO-02.02WIP-MACHINING COVERS

WIP - PRE - ASSEMBLY PO-03.01
PO-03.02WIP - FINAL 1 ASSEMBLY

PO-03.03.01

PO-02.02.01

MATERIAL FLOW MAP FOR PRE-ASSEMBLY, FINAL1, FINAL2 - WMX

PRODUCTION LINE SCHEDULING-PILOT RUNS

MACHINING DEPT. MATERIAL FLOW-CASTINGS/COVERS

WIP - FINAL 2 ASSEMBLY PO-03.03

INDEX NUMBERDATE ISSUED

figure 11.2�a Process master Index
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PROCESS MASTER INDEX

DATE REVISED
MASTER INDEX 12/5/2006

INDEX #PRODUCTION & OPERATIONS MANAGEMENT (con’t.)
MANUFACTURING   - WED
MANUFACTURING FLOW FOR MA SERIES

DIECASTING - TPP PO-05.01

SUPPLIER MANAGEMENT

PO-04.01
PO-04.01.01
PO-04.01.02MANUFACTURING FLOW FOR MB SERIES

DIECASTING MATERIAL FLOW  - TPP PO-05.01.01

PO-06.01SHOP FLOOR REPORTING - PROD. REPORTING
SHOP FLOOR REPORTING - LABOR REPORTING PO-06.02

PO-07.01WORK ORDER RELEASES
WORK ORDER RELEASES - COMPONENT REQUISITIONING PO-07.02
PLANT MAINTENANCE - PREVENTIVE MAINT. PO-08.01
QUALITY REPORTING & ANALYSIS - DEFICIENCY REPORTING PO-09.01

PO-09.02
PO-09.03

QUALITY REPORTING & ANALYSIS - SORT/REWORK/SCRAP/RTV
QUALITY REPORTING & ANALYSIS - COMPONENT SAMPLING

PO-09.04QUALITY REPORTING & ANALYSIS - SMALL PARTS INSPECTION
QUALITY REPORTING & ANALYSIS - MACHINE LINE INSPECTION PO-09.05

PO-09.06QUALITY REPORTING & ANALYSIS - PRE-ASSY. INSPECTION
PO-09.07QUALITY REPORTING & ANALYSIS - FINAL 1 INSPECTION

QUALITY REPORTING & ANALYSIS - FINAL 2 INSPECTION PO-09.08
PO-09.09
PO-09.10
PO-09.11

QUALITY REPORTING & ANALYSIS - FINAL VISUAL
QUALITY REPORTING & ANALYSIS - FINAL TEARDOWN

QUALITY REPORTING & ANALYSIS - SCRAP ACCOUNTING

PO-10TOOL & GAUGE CONTROL

MRP REPORTS - MRP PLANNING - REVIEW SM-01
SM-02.01CONTRACT MANAGEMENT - PURCHASE ORDER PROCESS - REQUISITIONING

CONTRACT MANAGEMENT - PURCHASE ORDER PROCESS - PO GENERATION SM-02.02
SM-02.03
SM-02.04
SM-02.05
SM-02.06

CONTRACT MANAGEMENT - PURCHASE ORDER PROCESS - SPOT BUYS
CONTRACT MANAGEMENT - PURCHASE ORDER PROCESS - EXPEDITING (DOM.)
CONTRACT MANAGEMENT - PURCHASE ORDER PROCESS - EXPEDITING (FOR.)
CONTRACT MANAGEMENT - PURCHASE ORDER PROCESS - RESCHEDULES

SM-02.07CONTRACT MANAGEMENT - PURCHASE ORDER PROCESS - TOOLING ORDERS
SM-02.08CONTRACT MANAGEMENT - PURCHASE ORDER PROCESS - MAILING PO

INDEX NUMBERDATE ISSUEDPROCESS WORKFLOW LISTING

figure 11.2�b (continued)
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PROCESS MASTER INDEX

MASTER INDEX

INVENTORY MANAGEMENT & LOGISTICS

WORK ORDER RELEASE - DESIGNATION

SM-02.09CONTRACT MANAGEMENT - PURCHASE ORDER PROCESS - MRO PO
SUPPLIER EVALUATIONS - SOURCING/QUOTATIONS -SELECTION SM-03.01
SUPPLIER EVALUATIONS - SOURCING/QUOTATIONS -APPROVED VENDOR LIST SM-03.02

SM-03.03
SM-03.04
SM-03.05

SUPPLIER EVALUATIONS - SOURCING/QUOTATIONS - SUPPLIER SET UP
SUPPLIER EVALUATIONS - SOURCING/QUOTATIONS - RFQ
SUPPLIER EVALUATIONS - SOURCING/QUOTATIONS - PERFORMANCE RATING

IL-01.01MASTER SCHEDULING - DEMAND DETERMINATION
IL-01.02
IL-02.01

MASTER SCHEDULING - PRODUCTION MIX/QTY.
RECEIVING - AZ WAREHOUSE

IL-02.02RECEIVING - INCOMING AT PLANT
RECEIVING - STOCKROOM IL-02.03

IL-02.04RECEIVING - INCOMING INSPECTION
IL-02.05
IL-02.06

RECEIVING - MRO SUPPLIES
RECEIVING - SAMPLE PARTS

IL-03.01TRAFFIC - FG EXPORTATION
IL-03.02
IL-03.03
IL-03.04
IL-03.05
IL-03.06

TRAFFIC - EXPORTATION OF HAZMAT
TRAFFIC - FG WAREHOUSING
TRAFFIC - AZ WAREHOUSE
TRAFFIC - RETURNABLE CONTAINERS
TRAFFIC - BAR CODE LABELING

IL-04.01
IL-04.02
IL-04.03
IL-04.04
IL-04.05
IL-04.06
IL-04.07
IL-05.01
IL-06WAREHOUSING - WAREHOUSING CONFIGURATION

INVENTORY CONTROL - PHYSICAL INVENTORY
INVENTORY CONTROL - BULK ISSUES
INVENTORY CONTROL - PEICE COUNT VERIFICATION
INVENTORY CONTROL - PARTS RECOVERY
INVENTORY CONTROL - LOT CONTROL
INVENTORY CONTROL - PRODUCTION REPORT
INVENTORY CONTROL - CYCLE COUNT

PROCESS WORKFLOW LISTING DATE ISSUED INDEX NUMBER

DATE REVISED
12/5/2006

SUPPLIER MANAGEMENT (con’t) INDEX#

figure 11.2�c (continued)
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PROCESS MASTER INDEX

DATE REVISED
MASTER INDEX 12/5/2006

PRODUCT COSTING 

ACCOUNTS PAYABLE 

PRODUCT ENGINEERING
ECN - SET UP PE-01.01

PE-01.02
PE-01.03

R & D - DEVELOPMENT PE-03.01
PE-03.02

INDEX NUMBERDATE ISSUEDPROCESS WORKFLOW LISTING

CUSTOMS - EXPORTATION INVOICING
NAFTA - CERTIFICATES OF ORIGIN
NAFTA - ASSEMBLY DESCRIPTIONS

PRODUCT COSTING - STANDARD COSTS
PRODUCT COSTING - CRN’S
PRODUCT COSTING - QUALITY COST REPORTING
CASH MANAGEMENT - PETTY CASH DISBURSEMENT
PAYROLL - DISTRIBUTION

GENERAL LEDGER - FINANCIAL STATEMENTS
GENERAL LEDGER - WALBRO POLICY
GENERAL LEDGER - GOVERNMENT REPORTING

FM-08INVENTORY ACCOUNTING - VALUATION
GENERAL LEDGER - MONTH END CLOSING
GENERAL LEDGER - TAXES

ECN - CHANGE NOTICF
ECN - CHANGE COORDINATION

PE-02BILL OF MATERIAL - PARTS LIST MAINTENANCE

R & D - NEW PRODUCT RELEASES
PE-04.01PRODUCT MASTERS - WHERE FIRST USED LIST
PE-04.02PRODUCT MASTERS - DATA MAINTENANCE

ENGINEERING DRAWING - PRINT DISTRIBUTION PE-05.01
PE-05.02ENGINEERING DRAWING - DRAWING MAINTENANCE

INDEX #FINANCIAL MANAGEMENT
CUSTOMS - IMPORTATION OF PRODUCTION MATERIAL
CUSTOMS - MRO IMPORTATION

FM-03.01

FM-06

FM-01.03
FM-02.01
FM-02.02

FM-03.02
FM-03.03
FM-03.04
FM-04
FM-05

FM-07.01
FM-07.02
FM-07.03
FM-07.04
FM-07.05

FM-01.02
FM-01.01

figure 11.2�d (continued)
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PROCESS MASTER INDEX

DATE REVISED
MASTER INDEX 12/5/2006

INVOICING ACCURACY PM-05
PRODUCT QUALITY PM-06

CONTROL FILE SET UPS
SALES QUOTE CONTROL FILE
SALES ORDER CONTROL FILE
CUSTOMER SCHEDULES CONTROL FILE

INDEX NUMBERDATE ISSUEDPROCESS WORKFLOW LISTING

INDEX #PERFORMANCE MEASUREMENTS

ROUTINGS ACCURACY PM-02

SHOP DELIVERY PERFORMANCE PM-04
PM-03INVENTORY ACCURACY

BILL OF MATERIALS ACCURACY PM-01

figure 11.2�e (continued)
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Chapter 12

Integrating Systems 
module

Project team tasks
Installing Hardware and Software
The information team should begin to install system hardware and software, 
including printers. Although every system installation is different, there are some 
tasks usually found in the installation of hardware and software for every system. I 
provide a template here of what I believe to be the usual basic tasks, but my purpose 
is more to review in a general way the tasks that the hardware and software vendors 
probably have outlined in great detail in their installation manuals. The informa-
tion team technical support people have already attended hardware and software 
technical support training and should be thoroughly familiar with the manuals and 
other instructions prior to beginning the install. This is not intended to supersede 
those manuals. It is rather intended as a guide for the project manager and as an 
aid in the construction of the overall project plan. I do not specify installation tasks 
for the system CPU.

After installing the system CPU, the next step is not always installing the appli-
cation (ERP, MES, CRM, SCM, etc.) software. Often, database and utility soft-
ware must be installed first. Then, we can install the application software. There 
should be tasks outlined to verify disk space, determine directory structures, and 
provide periodic review of the error reporting to look for hardware failures. The 
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information team should also frequently review the system error reporting for oper-
ating system software errors, and review error reporting for application software 
errors. The information team should document the processes it will employ in each 
error situation that the system manuals, or the error reporting, indicates.

Project Result: System Recovery Log

Initiating the System

To initiate the system, the following tasks are typically included:

Create user help fields
Create start-up scripts
Set up generalized codes
Set up function keys
Set up batch identifiers
Set up general ledger entities
Define system/account control file
Set up language codes
Set up default language codes for users
Set up company addresses
Set up taxes with only one tax system supported per database
Set up currencies and exchange rates
Finalize address coding methods
Define address control file

Setting Up System Security

Next, set up system security. Again, most systems will include requirements such 
as:

User IDs
Passwords
Menus

Prepare a user list and the functions they will use, based on the process owner-
ship from the process master index. Run a system menu report and provide initial 
user menus for each system user. Request a process operator list for each process 
from the process owners and assign user IDs.

n

n

n

n

n

n

n

n

n

n

n

n

n

n

n

n

n
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Creating Test and Training Environments

As soon as possible, create separate environments to utilize for testing purposes and 
for training and developing work instructions. Develop and load the test data files 
in the test and training environments with real data. If possible, utilize conversion 
programs for loading data. When the test and training environments are stabilized, 
retain a baseline copy for periodic refresh, in the test environment only. As for the 
training environment, the project trainer will have final say on when (if at all) to 
refresh the data. There should be no formal testing in the training environment, as 
the process owners and operators will provide plenty shortly during the process test. 
Ensure that the test and training environments stay current as program changes, 
upgrades, and system-setting decisions are released to the production environment.

Creating Production Databases

Create production databases only after all project testing and decisions have been 
accomplished, at the conclusion of the process tests. Be sure to provide system users 
with a listing or menu of the available databases, using the database connect or 
similar tool. Finally, establish the database connections, where multiple sites and 
entities are involved.

Testing System Setup

Prior to the initial lean commerce team testing activity, test all facets of the system 
setup to be reasonably sure there are no hardware glitches that will surface. Be sure 
to verify that terminals communicate with servers and that all communications 
software is functioning properly. If there is emulation software, test it also. Include 
a test of all modems, DSL, and T1 connections, as well as all printers and other 
peripherals. Test network management software (multiple databases, if installed).

Managing the Data Conversion Process  

Begin the management of the data conversion process by reviewing the results 
and recommendations of the Lean Performance teams. Identify related files from 
both the new system and the current system. Determine record sizes and numbers. 
Evaluate field-to-field correlation between the two systems. Determine capability 
to automate data load where desired for engineering and financial data. Verify the 
use of database transfer capability. Finalize the method of data load, either manual 
or automated, or some combination. Use the establishment of the test and training 
environments to test the conversion routines and programs. Be sure to get process 
owners and customers to validate data during all testing activities.
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Project Result: Data Management/Data Conversion Strategy

Plan the conversion including verification that supporting systems have been con-
verted and are successfully running. Include cutover and timing and its implication 
(i.e., before MRP, after MRP). Finalize interface issues and testing requirements. Be 
sure to include preparation of data requirements and impact of any fields that must 
be manually converted or conditioned. Complete the conversion plan including 
dates, tasks, and work steps. Determine procedures for converting data. Develop a 
contingency plan for errors. Publish the data conversion workplan so project team 
members can review and comment.

Project Result: Final Conversion and Cutover Work Plans

Evaluating Additional Software Packages and Interfaces

Begin to evaluate additional software packages and interfaces that have been pro-
posed by the Lean Performance teams. Be sure to identify related factory systems 
for quality, shipping, engineering, shop floor, inventory, scheduling, etc., based on 
lean commerce team input. Determine the use of system FAX capability for sup-
plier management or any other processes suggested by teams. Verify the customer 
EDI/XML/SOAP strategy. Identify necessary interfaces to accounting, order entry, 
forecasting, and shipping. Be sure to consider the following:

EDI/XML/SOAP
Payroll
Pitney Bowes Freight Management
UPS/Federal Express
U.S. Postal Service

Document the use of appropriate systems technology to support processes, 
projects, and strategies with identified enablers. Establish contacts and help desk 
support for third-party applications, and assign process-owner responsibility for all 
but the system-level setup technical issues. Process owners should be responsible for 
operating their own process applications and should include process workflow and 
work instruction documentation of the operation of third-party process support.

The next important task for the information team is to overlay the process area 
overview diagrams with the system supports for the process areas. Close the loop on 
all system process support decisions, and present the visual result to the project man-
ager, project team, and steering committee. Verify with all project team members 
that their applications and processes are included. See Figure 12.1 for an example.

n

n

n

n

n
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Conducting Process-Oriented System Design 

When the process/system architecture is finalized, begin to evaluate and plan the 
modifications programming. The first task in conducting process-oriented system 
design is to establish standard forms and templates for project documents, includ-
ing screen and report samples. They should be based on the layout of the standard 
system software screens and reports wherever possible to ensure a uniform look and 
ease of functionality when mapping fields to screens and reports. It is always easier 
to insert fields into “clones” of existing system screens, especially when attempting 
to maintain system upgradeability using vendor upgrades. But it isn’t always pos-
sible. There are occasions when a screen contains field references that occupy seem-
ingly available space. Instead of using space reserved by the vendor for a field that 
your process owners and customers may want to utilize in a future release, build a 
new screen based on the existing provided screen and reserve the unmodified screen 
for future use.

Next, you will want to determine forms and methods for documenting technical 
specifications. Develop examples of the following, based on the process workflow:

Conceptual design specifications document
External design specifications document
Internal design specifications document
Detail design specifications document

Then organize the system design team. This team will include members of your 
already existing Lean Performance information team. Be sure to also include tem-
porary hires, contractors, consultants, and vendors who provide services.

Finally, conduct information systems design team training, covering process 
workflows and work instructions. Be sure that team members are familiar with 
your design policies regarding wraparounds or outside program calls for insertion 
of logic, so as not to intrude into system source code. Prepare a standard screen and 
report design example. Remember, a report that extracts, processes, and presents 
data is not a modification.

Project Result: Design Team Organization Chart

Summarizing Proposed Modifications

To summarize proposed modifications, begin by reviewing completed process 
workflow documents and verifying that GAPs cannot be solved by the standard or 
known third-party available software. Prepare a list of reports, screens, and forms 
needed to support required process outputs. Prepare samples of all new (cloned) 
screens, reports, and forms, using representative process data. Be sure to verify the 
field-level correlations of all forms, including:

n
n
n
n
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Purchase orders
Invoices
Customer order acknowledgments
Shop paper
Shippers
Bills of lading

Review form samples with appropriate users and determine the number of cop-
ies of each form that will be needed to perform the improved process. Reduce as 
much as possible, and modify forms as required, but especially to follow flow of 
data input anywhere possible.

Perform a review of proposed modifications with software vendors. Verify that the 
proposed modifications are necessary by researching solutions available from the vendor 
in current or pending release of software and user group and third-party offerings.

Confirm the potential modifications and estimate time and cost. List any and all 
proposed modifications to the standard package. Include new and revised data ele-
ments, records, screens, and reports, and also include new programs and processes.

Project Result: Preliminary Program Modification Listing

Review the results with the process owners and customers, then revise the estimates. 
Include timing, cost, and criticality of each modification and enhancement.

Project Result: Revised Program Modification Listing

Determine high-priority items. Develop a programming schedule. Specify those 
that will and will not be ready before the system go-live date. Review all planned 
modifications with the steering committee and obtain approval to proceed. Final-
ize a design team workplan, including time and resource estimates for all tasks to 
be performed by the team.

Project Result: Design Team Workplan

Prepare a short description of any modifications to standard programs and develop 
a brief narrative summary of the purpose of any new programs needed. The 
Conceptual Design Documents can and should be brief. They are only meant to 
convey the purpose of the modification. Be sure to refer to and include the Lean 
Performance Analysis that demonstrates and supports the proposed modification. 
Publish the result to the project team.

n

n

n

n

n

n
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Project Result: Conceptual Design Documents

Completing Hardware and Communications Analysis

Review hardware requirements. Review processes and the technical designs for pos-
sible changes to the hardware strategy. Redefine hardware requirements by considering 
throughput issues and storage and communication requirements, including printers, 
terminals, and PC requirements identified during the process workflow development.

Perform an initial load analysis on the hardware, preferably during the lean 
commerce team testing process. This is the time to shake things down without a 
lot of time lost. Hardware and communications problems during the wider Process 
and Stress Tests will cost more in lost time and damage to the confidence of the 
project. In order to complete the hardware and communications analysis, review 
and resolve all open technical issues. Verify the location of each data entry and 
processing function. Verify all new communication capability, and install data and 
video communications lines where needed. Review documentation of all updates 
and changes to current communications capability needed to support the new 
system. Review and revise the budgeted equipment requirements, including bar 
codes, fiber-optics, DSL, T1, etc. Complete site preparation requirements, includ-
ing build-out, air conditioning, and power requirements. Update the Site Configu-
ration Diagrams to present to the steering committee. At this stage of the project, 
documentation is helpful to close issues, especially those nasty budget issues that 
may surface when actual project hardware requirements are fully known.

Project Result: Revised Site Configuration Diagrams

Review and resolve any and all remaining system integration issues. Schedule and 
attend any additional hardware training needed to do this. Bring in experts. Final-
ize hardware installation budgets and schedules and update and review the hard-
ware strategy changes with the steering committee to obtain approval to proceed. 
Complete the installation of hardware and software at all sites.

Preparing Detailed Design Specifications

System technical design is performed only after process workflow is complete, and 
only if a GAP is demonstrated and only if closing the GAP will result in a sufficient 
benefit. The external design specifications describe any new and revised system 
processing functions, including definition of modular processing logic as necessary 
to document key design points. The purpose of the document is to provide for a 
visual handoff to the next team members involved in the modification, who are 
often third-party partners.
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Project Result: External Design Specifications

Working with the third party or internal resource, develop the database design and 
describe processing logic and new data elements based on needed system outputs 
as well as identification of any new logical views or alternate indexes of the data 
required. Describe the revised physical database and proposed modifications with 
the software vendor. Often, the software vendor can save you time and money in 
applying modifications, and the vendor may be interested in adding your modifi-
cations to their package as standard code. If the vendor adds your modifications 
as standard code, obviously the burden of carrying your modifications forward to 
future versions is gone. The vendor will do it for you. Be sure to identify the con-
tents of any temporary files or interfaces, or other system tricks, if there are going 
to be setup, test, or run issues with your environment when the modifications are 
in production.

Project Result: Internal Design Specifications

Modification documentation in hand, review the result of the modifications with 
the process owner driving it. Use updated process workflow and work instruction 
standards. Be sure to have the technical personnel assigned present, but make the 
runthrough from the process owners’ perspective. This will help cut down on “but 
I thought you said” problems later. Verifying a design to the process intended to 
use it is a lot of work upfront, and a lot less work later, when management is watch-
ing a live environment with bugs or process GAPs based in poor communication. 
Finalize user-approved samples of new screens and reports. Complete forms design 
for any forms called for in the process, if needed.

In the Lean Performance project, system technical design completes development 
of software improvements to close documented system GAPs, completion of site 
configuration schematic and hardware listing to reflect final project configurations, 
planning, programming, and testing of data conversion and interface programs, 
and the installation and testing of software and communications capabilities.

Managing Outsourced Programming

Unless your enterprise intends to enter the software business, resist the temptation 
to start hacking away at the software, especially if you intend to implement to any 
project schedule. The better path is to determine vendor outsourcing requirements 
and establish a vendor selection and control process. Prepare packets for vendors. 
Include conceptual, external, and internal design specifications, and then select ven-
dors. Outsource a revised internal design analysis for any modification proposed. Be 
prepared to pay for it, and make no promises of follow-on work to the vendors. Let 
each step stand alone, and require all estimates to be documented. Then determine 
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who will do the programming. Require documentation at every step of the process, 
and supervise vendor development of program detail design specifications.

Project Result: Detailed Design Specifications

Supervise programming while the vendor codes program specifications. Review 
and approve vendor unit tests. A unit test is a simple demonstration that the indi-
vidual program performs as specified in isolation from any other functionality.

Project Result: Unit-Tested Programs

Defining Interface and Database Testing
Determine the testing requirements for the new system, interfaces, and conver-
sion programs. Evaluate sources of data required for database input or conver-
sion. Identify manual procedures required for data input. Identify site preparation 
requirements (if any) associated with data input to the system. Identify resource 
requirements for data input and conversion.

Project Result: Final Software Specifications, 
Documents, and Testing Requirements

Gather all project documents and updated diagrams for a Quality Assurance 
Review. Following the Quality Assurance, review results to date with the project 
team, then conduct a review with the steering committee.
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Chapter 13

testing Improved 
Processes module

Project team tasks
Objectives of Testing
The Lean Performance Improvement tasks of the project are being completed. 
Designed modifications that will be included in the live system have been received 
and preliminary tests conducted. No other modifications should be performed until 
90 days of live stable system operation have been realized. The system as it will be 
used live is now available for further testing. Although the lean commerce team 
has conducted some tests on customer-facing processes, the testing cycle should 
now be expanded to include the users at the manufacturing plants and at corporate 
headquarters. Plant and corporate teams will test the software during the prototype/
pilot, process, and stress tests. Successful completion of these tests will verify that 
the processes that perform the work are understood, that these processes have been 
improved and can be successfully accomplished with the new software, and that the 
manual workarounds that have been developed in lieu of modifications will work.

There are three primary objectives for testing. The first is to move testing from 
the Lean Performance teams to the wider user base of the manufacturing sites. The 
second objective is to ensure that the data, programs, processes, and hardware can 
support daily business. The final objective encompasses the need to conduct our 
final testing of the improved processes with the users of the improved processes 
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fully involved so that any odd or exceptional circumstances can surface now, rather 
than during live operations. This is accomplished by utilizing actual plant data to 
exercise the software, entering transactions in the manner in which they are per-
formed. In this manner, we are performing testing with the process owners, opera-
tors, customers, and other system users fully involved. A number of secondary goals 
of the tests are also accomplished, including data validation and on-site testing of 
all programs, hardware, and networks. Team members also validate process work-
flows and work instructions and provide initial hands-on training. The information 
team attempts to ensure system stability and verify system control settings while 
developing audit procedures for critical data and establishing tolerances where nec-
essary for data calculations such as unit of measure conversion and standard cost 
calculation variances.

Prototype and Pilot Testing

Prototype and pilot testing is conducted at the conclusion of Lean Performance 
Analysis, prior to the process and stress tests, to ensure that the system is function-
ing adequately for the more involved additional testing. The prototype and pilot 
test is performed using a controlled script, a “Roadmap,” that ensures that all sys-
tem functions are tested in a sequence reasonably mirroring the go-live configura-
tion. Often, these are available through the software vendor or from a third-party 
source. If necessary, develop your own by reviewing system menus and developing 
a path or roadmap through the essential system transactions. Figure 13.1 provides 
an example.

The pilot and prototype test should be performed by Lean Performance team 
leaders. We will involve all the process owners later on in the full process testing, 
but for now we are attempting to validate software system functionality, not soft-
ware process applicability.

To conduct the prototype and pilot test, utilizing a prepared “Roadmap” test 
script, be sure to load data using test data conversions or process data conversions as 
they will be utilized at system cutover. Initially, confirm the usability and integrity 
of individual screens and functions using a single-level assembly BOM. After the 
initial single-level test is successful, expand the test to include a subassembly BOM 
level. Finally, run the test cycle with a full product structure. Present the test results 
to the full project team in a team presentation.

Project Result: Prototype and Pilot Test Results

Establishing the Test Team

Plant test teams should be established to conduct much of the testing. Project man-
agement should provide overall test coordination in order to coordinate test cycles, 
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assist with problem resolution, and deploy resources needed to support plant teams. 
All team members should be involved in the final review of the testing activity prior 
to go-live with the new manufacturing software.

PILOT/PROTOTYPE TEST ROADMAP

DATA-BASE REVIEW ACTIVITIES

Organization  ____ 
Plants ___ and ____ 

Print and verify completeness and accuracy of system data for assemblies selected for testing activities: 

Assembly Selected :

XXXXXXXX-XXX

Print Screen

Multi Level Bill of Material Report AAAA

Routing Master Listing BBBB 

Inventory Planning Data Listing CCCC 

Inventory Master Listing DDDD 

Work Center Listing EEEE 

Verify

Completeness of Items on BOM

Accuracy of Items on BOM 

Update BOM asnecessary

Completeness of Routing Operations

Accuracy of Routing Operations

Update Routings as necessary

Completeness of Inventory Planning Data

Accuracy of Inventory Planning Data

Completeness of Inventory Master

Accuracy of Inventory Master

Completeness of Work Center Data

Accuracy of Work Center Data

User Tables 

figure 1�.1a Pilot Prototype test roadmap
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SYSTEM SET-UP ACTIVITIES

Review current systemplanningstatus    FFFF 

Print a Planning/Scheduling Report GGGG

Review current system production plan HHHH

For each product 

Set - up Planning Forecasts Through December IIII

 For each product

Enter a very low month forecast that we can consume
using same month customer orders as we enter them.

Review Customer Master Data for Customer _____ JJJJ

 Update Where Necessary     KKKK 

Review Customer Credit Maintenance LLLL

Update Where Necessary 

Review Price/Contracts for Customer _____ MMMM

 Update Where Necessary     NNNN 

Set-up Safety Stock/Beginning Inventory    OOOO

Set MRP control fences at Zero by plant PPPP

Review Multi-Plant Setup/Correct Where Necessary QQQQ
 Multi-Plant Plant Definitions    RRRR 
 Multi-Plant Trading Definition    SSSS 
 Multi-Plant Control Maintenance    TTTT 

Multi-Plant Location Type Maintenance UUUU

Review Product Costing
 Run Incremental Cost Calculation    VVVV 
 Run Accumulated Cost Rollup    WWWW 

Review Labor/Machine Rate Code Maintenance XXXX

Review Product Cost Listings     YYYY 
Single Level Product Cost Report ZZZZ
Multi Level Product Cost Report aaaa

PILOT/PROTOTYPE TEST ROADMAP

figure 1�.1b (continued)
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TEST CYCLE 1

Load Sales Forecasts for Month______ bbbb
 Week _1___
 Week _2___
 Week _3___
 Week _4___
 Week _5___

Enter Customer orders for each product cccc

Enter Only for weeks __1__ and __2___ 

 Customer ____

Each part/for each week 
Use quantities both less than
and greater than forecasted (mix them up) 

Be sure that order is not on hold or at incomplete status

Review impact of orders entered on planning inquiries dddd

Review impact of orders entered on Planning/Scheduling Report eeee

Review impact of orders entered on planning maintenance ffff

Review impact of orders on customer inquiries and listings gggg
        hhhh 
        iiii 

Run Low Level Code      jjjj 

Correct system demand data as necessary. Set-up and run MRP kkkk

Review system planning status     llll 

Print a Planning/Scheduling Report mmmm

Review impact of orders entered on planning inquiries nnnn
For Each product

Review impact of orders entered on Planning/Scheduling Report oooo

Review impact of orders entered on planning maintenance pppp

Review Multi-Plant Requirements Inquiry    qqqq 

Review Multi-Plant Shipments Inquiry rrrr

Review/Revise  Multi-Plant  Order Print Flag Maintenance ssss

PILOT/PROTOTYPE TEST ROADMAP

figure 1�.1c (continued)
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TEST CYCLE 1 cont.

Review Production Planning Maintenance for Global Orders 
Production Planning Maintenance (FG) ttttt 
Production Planning Maintenance (Component) uuuu
Item (FG) Inquiry vvvv 
Item Component Inquiry wwww 

Review Planning/Scheduling Inquiry xxxx
By Department

Perform Production Planning Maintenance For Global Orders 
Release Week __1__ - __2__  orders 
Production Planning Maintenance (FG) yyyy 
Production Planning Maintenance (Component) zzzz
Item (FG) Inquiry 1111 
Item Component Inquiry 2222 

Review Production Planning/Scheduling Inquiry 3333
By Department

Print a Planning/Scheduling Report 4444

Submit Requisition For Spot Buy 5555

Approve Purchase Requisitions 6666 

Process Requisitions to P.O. Line Release 7777

Receive Purchased Material 8888 

Simulate and report pay for production for each motor.
Report Week __1___ orders
Labor/Production Entry 9999 
Finished Goods Receipts 1010 

Review Journal Entries 1212 

Reverse several transactions.
Operation Backflush Transaction Reversal 1313

 Labor Transaction Reversal 1414 
 Material Transaction Reversal 1515 

Review Journal Entries 1616 

PILOT/PROTOTYPE TEST ROADMAP

figure 1�.1d (continued)
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TEST CYCLE 1 cont.

Process Scrap Transactions     1717 

Process Disposition Entries     18118 

Process Material Issues      1919 

Perform Multi-Plant Requirements Maintenance 2020

Perform Multi-Plant Order Consolidation 2121

Perform Multi-Plant Shipments               2323 

Perform Multi-Plant Order Print 2424

Perform Multi-Plant Receipts     2525 

Review Multi-Plant Requirements Inquiry              2626 

Review Multi-Plant Shipments Inquiry 2727

Set Pick List Print Flags      2828 

Set Packing Slip Print Flags 2929

Set BOL Print Flags      3030 

PerformShip List Maintenance     3131 
For Week __1__ Orders 

Print Shipping List      3232 

PerformTelzon Upload      3434 

PerformPick List Maintenance     3535 
For Week __1__ Orders 

Print Pick List       3636 

PerformShip By Pick List      3737 
For Week __1__ Orders 

Print Packing List               3838 

Print Bill of Lading 3939

PerformTelzon Download     4040 

Review ASN processing.

PILOT/PROTOTYPE TEST ROADMAP

figure 1�.1e (continued)
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TEST CYCLE 1 cont.

Review impact of orders shipped on planning inquiries 4141

Review impact of orders shipped on Planning/Scheduling Report 4242

Review impact of orders shipped on planning maintenance 4343

Review impact of orders shipped on customer inquiries and listings 4545
        4646 
        4747 

Simulate and report pay for  production for each motor.
Report Week __2__ orders

 Labor/Production Entry     4848 
 Finished Goods Receipts     4949 

Review Journal Entries      5050 

Reverse several transactions.
Operation Backflush Transaction Reversal 5151

 Labor Transaction Reversal    5252 
 Material Transaction Reversal    5353 

Process Scrap Transactions     5454 

Process Disposition Entries     5656 

Process Material Issues`      5757 

Perform Ship List Maintenance     5858 
For Week __2__ Orders 

Print Shipping List      5959 

Perform Telzon Upload      6060 

Perform Pick List Maintenance     6161 
For Week __2__ Orders 

Print Pick List       6262 

Perform Ship By Pick List      6363 
For Week __2__ Orders 

Print Packing List               6464 

Print Bill of Lading 6565

Perform Telzon Download     6767

Review ASN processing      6868 

PILOT/PROTOTYPE TEST ROADMAP

figure 1�.1f (continued)
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An announcement should be sent to all test participants outlining the pilot/
prototype, process, and stress test activities and schedules. Plant team leaders and 
coordinators should be selected to prepare for the kick-off session and should assume 
the responsibility for determining or confirming plant process owner assignments.
Plant team leaders should also gather one day of data for the initial test cycle.

Rosters for plant teams should include:

Plant team leaders
Plant team process test coordinators
Plant process owners
Lean Performance team leaders from all teams
Test support resources, including consultants

Rosters for plant teams should include information systems/support resources. 
At least one information systems resource person should be assigned to each ses-
sion scheduled and should be on call. Information systems test leaders should be 
assigned to coordinate rosters, schedules, and activities with the information team. 
They should report results of the tests to all information team members. Test lead-
ers should be at each session in the initial cycle. The developer, including vendors 
responsible for any modified program, should be on call for any reasonably sched-
uled session dealing with that program.

Test Team Kick-Off Meeting

At the kick-off meeting there should be an introduction presented to all attendees 
that discusses the process and stress testing, including objectives and goals and the 
structure and schedules of the test activity. Plant team members should review and 
confirm initial plant operating cycles (start-end, MPS generation, MRP generation, 
etc.). They should be prepared to review and confirm rosters and assignments, test 
setup activities, and the process groups that will be used in the initial test cycles. I 
will discuss the establishment of process groups below.

Team members should review and confirm the schedule for the initial test and 
review forms and procedures for use in tests. Team leaders should issue instructions 
to plant process owners and customers to identify and collect documents before the 
initial test cycle. Each plant should select its own documents/data for each test cycle. 
A progress-reporting procedure should be discussed, including a daily conference 
call between plant test teams. Tests should be conducted in plants, at user worksta-
tions as if the processes were “live.”

Participation in the system stress test should also be confirmed, and dates and 
times established. Clarification of the test procedure should be provided, including 
the provision that each team member selects a transaction for repeated data entry 
continuously during this time to “stress” the system.

n
n
n
n
n
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Process Test

The Process Test is conducted utilizing the process workflow standards developed by 
the team members. The primary activities of the Process Test are the testing of process 
workflow standards and the finalization of process work instructions.

On a daily basis, the test teams will review progress by plant and post and 
resolve open issues. They should also schedule the nightly supporting batch pro-
cesses. Setup activities and information support should be performed, including 
loading of data from the preproduction environments, if utilized, into the test envi-
ronment. Responsibility assignments should be established for the test setup tasks, 
including data loading, setup tables and validation, and security. Data in the test 
environment should be managed with the backup/restore procedures defined in the 
information systems daily operations schedule, as though the system were live in 
order to test those processes. All “end of day” processes, interfaces, backups, and 
batch processes should be established in the information systems operating sched-
ule and performed to that schedule throughout the test cycle. Data setup testing 
should include a full EDI/XML/SOAP data load and an MPS/MRP generation. 
All users should be verified. All information systems processes and documentation 
should be fully tested, with information systems personnel assigned to all system 
operations as though they were live. Completion of all setup activities should be 
verified prior to the test. “Go/no-go” procedures should be followed. A final project 
team meeting should be held to ensure that preparations are complete. Equipment 
readiness should be verified. Data readiness should be verified. The entire company 
should be notified of the testing activities and schedules.

Managing MRP processing is a critical issue for the testing process, in that data 
expectations for material planning, use of BOMs, and work center and cost infor-
mation is all dependent on system generations. During the test, MRP full genera-
tions should be run only after the day’s testing ends and only as approved during 
the daily afternoon review session. MRP partial generations on new or items with 
new demand activity may be run between testing cycles (12:00 p.m. and 4:00 p.m., 
when required to continue testing), only with full team agreement. The concern 
here is not to disrupt or penalize those testers who are proceeding through a cycle 
involving data validation.

Goals for each test session should be established, and a checklist completed 
identifying the percentage of goal completed. There should be a morning daily 
conference call between plant test teams to coordinate activities and an afternoon 
daily conference call to report results. Tests should be conducted in using plants at 
user workstations. The test team should enter actual transactions that will simulate 
a day’s business. During and after the entry of transactions, reports and queries 
should be utilized to validate the results.

Prior to the initial test cycle, all setup requirements should be confirmed. The 
open issue log should be reviewed. Data collection activities at each plant should 
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include all documents that can be used to recreate a day’s business. Check the need 
to utilize the following:

EDI order report
Returned materials
Credit memos
Shipping lists
Inventory reports
Weekly production plans
Bills of lading
Scrap tickets
Pick lists
Packing slips
Invoices
Production schedules
Pay tickets
Debit memos
Sales and operating plans
Consigned material shippers
Consigned material receivers

The open issue log should be maintained centrally and reviewed before each 
session, with categories/types of open issues and problems categorized and listed 
as before:

System operations
Bug
Modification not working
Modification needed
Business decision/policy needed
Workaround requires an additional headcount
Process workflow/work instruction needs update
Training needed

The regular daily cycle for order entry through shipping should be defined by 
each plant team, with the activities that occur at regular (weekly, monthly) intervals 
noted where and when they occur within the regular daily cycle. The plant teams 
should note the differences between the various months in the overall business 
cycle (i.e., quarterly, semiannually, or yearly events).

The plant teams should gather the supporting documents utilized to generate 
the transactions and retain those documents throughout the first 30 days of live 
system processing. This should include copies of all data input documents utilized 

n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n

n
n
n
n
n
n
n
n
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to process a day’s worth of business initially, and eventually represent one week’s 
normal business.

During the test, teams should resolve the differences between plants for global 
system processes. Issues such as “How often will we run MRP?” and any other that 
arises should be resolved. During the test, teams should determine requirements 
for information support. The information support schedule should be refined from 
these activities, and any conflicts between information support capabilities and 
plant requirements should be resolved. Each plant should select its own documents 
and data for each test cycle, including parts, customers, etc. Each plant should have 
a full set of process workflows and work instructions available at the start of the 
test. Completion of all setup activities should be verified prior to the test. Equip-
ment readiness should be verified. Data readiness should be verified. The company 
should be notified of testing activities.

Test cycles should proceed with the initial system demonstration test cycle con-
sisting of limited, selected data (one or two selected processes, several customer 
orders, etc.) that will be processed by one plant team as part of the planning and 
training for this exercise. The initial test cycle should consist of one day’s data being 
entered by each plant team according to a schedule.

The plant chosen will begin the test. When that plant has successfully completed 
one cycle, the next plant should begin. Each successive plant follows as the plant 
scheduled before it finishes. When all plants have completed successfully, the first 
plant begins to process cycle 2. When all plants have completed all cycles, the initial 
test should end. Results should be reviewed and validated.

The second test should expand the activity to include all plants entering data, by 
group, simultaneously. At the conclusion of each cycle, results should be reviewed 
and validated.

The third test should consist of the initial plant entering all data, for all cycles, 
throughout the period by all users simultaneously. When that plant finishes, each 
successive plant will follow as the plant scheduled before it finishes.

The fourth and succeeding test should consist of all plants entering all data, 
for all cycles, simultaneously by all users, on each business day remaining before 
cutover, for all activities.

Process groups are suggested as a starting point for the development of logical 
test cycles. Each test team should determine its cycles according to the daily and 
weekly operating cycles in that facility. A process group should consist of all the 
processes governed by a Lean Performance team. For example, cycle 1 processes 
could consist of:

EDI/XML/SOAP order load
Order entry
Shipment initiation
Production reporting

n
n
n
n
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Following that, cycle 2 could build to include:

EDI/XML/SOAP order load
Order entry
Scheduling
Component scheduling
Build and pay with bar code (production reporting)
Shipment initiation
Shipment processing

Following the initial two cycles, cycle 3 could include:

EDI/XML/SOAP order load
Scheduling
Vendor scheduling and releasing
Receiving
Build and pay with bar code
Shipment initiation
Shipment processing

Additional cycles should test all processes on the Process Master Index. There 
can also be specific cycles for each cross-functional team. The following types 
of activities should be included in the testing process for the Lean Performance 
finance team:

An order with multiplant demand on the manufacturing plants
Cross-plant routing with part coming back to the original plant
Outside operation of service at vendor
EDI, XML, or SOAP invoicing

The following processes could be included in the testing process for the Lean 
Performance materials team:

Bar-code incoming and outgoing
Physical inventory

The following processes could be included in the testing process for the Lean 
Performance operations team:

Department schedules
Outside operation department schedule
Scrap and re-op tickets including reversals
Interplant moves without MRP-driven action or order records

n
n
n
n
n
n
n

n
n
n
n
n
n
n

n
n
n
n

n
n

n
n
n
n
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Split air/truck shipments by overriding traffic routing
Corrections of shipping documents
Shipment of multiple item numbers
Ship interface testing where applicable
Print documents on equipment to be used live
Test ASNs
Customer/vendor return material process
Quality on-hold and off-hold processes

The following processes could be included in the testing process for the materi-
als team:

Daily pricing process
Sales analysis process
ASNs
Automatic order pull
Test of firm and forecast orders
Purchasing EDI/XML/SOAP

The following processes could be in the testing process for the engineering 
team:

Coordinating engineering change process
Testing material multiple change using effectivity on same BOM revision 
level
Testing master assembly drawings as phantoms

There should be a constant information change during test cycles, with pro-
cesses performed in nonsequential order. Additionally, any special cases at each 
plant that may impact system operations should be tested.

Project Result: Process Test Results

Stress Test
Participation in the Stress Test should include all members of the user community. 
In the Stress Test, each user selects a transaction for repeated data entry continu-
ously to “stress” the system.

The Stress Test announcement should also specify that all process owners and 
customers as well as all other system users will participate in the system Stress Test 
on an assigned date and time.

Prior to the Stress Test, the system environment security should be reset to 
put the participants into the proper environment upon sign-in. The initial daily IS 

n
n
n
n
n
n
n
n

n
n
n
n
n
n

n
n

n

AU0532.indb   360 11/19/07   12:15:43 PM



Testing Improved Processes Module  n  ��1

operating cycle should be determined during the test process. The offline programs, 
batch, backup, restore, and interface download timing should be determined. One 
full process test cycle, in at least one plant, must be completed before the Stress Test 
can be performed.

In the Stress Test plan, document how, when, where, and who will confirm the 
hardware load analysis, test all downloads, interfaces, conversion programs, and 
data transfers at expected system operational load volumes and beyond. Determine 
who will test all system operations procedures and scenarios, including backup, 
recovery, security, and daily/weekly or other batch or offline system programs and 
generations.

Note all test scenario and conditions response times and operational problems, 
and follow up with corrections and repeat the test until satisfactory results are 
obtained.

Project Result: Stress Test Results

Process Workflow and Work Instruction Update

All process workflow and work instructions must be available for review on and 
printing from a system drive accessible to all Lean Performance team members. 
Process workflow and work instructions that are distributed with the training agen-
das and packages are at “preissue” level. They are subject to change and improve-
ment during the test process being conducted by team leaders and process owners 
and customers.

Before the process test, each plant team participating should designate a mem-
ber as document coordinator. This person will note and collect changes, revisions, 
updates, and improvements to process workflows and work instructions. Changes 
determined during testing and training sessions should be noted by team leaders 
and given to document coordinators for input. Document coordinators will ensure 
that appropriate changes are managed.

When an individual plant proposes that a separate process be developed for 
that plant only, the document coordinator will review the request with the project 
manager for a decision. Where the task structure on a process must be changed, the 
document coordinators must coordinate with all affected plants to determine if the 
change dictates that a separate process workflow be developed for that plant only. 
Document coordinators should make the changes to process workflows. Changes 
to work instructions should be done by technical writers, if available. System user 
comments collected during the user training program and change requests gener-
ated during process testing should be reviewed prior to formal issuance of process 
workflows and work instructions, to identify process changes required and make 
any necessary process documentation changes.
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Project Result: Network–Resident Process 
Workflow and Work Instruction Standards

Conducting the User Training Program
There are four important steps to take in preparing and conducting an effective user 
training program. First, plan the user training program thoroughly to ensure that 
all departments, process owners, process operators, process customers, and system 
users are adequately trained to successfully operate and support the new system. It 
may be necessary to repeat some of the earlier classes held for new hires, replace-
ments, and stragglers. Second, utilize the process workflow and work instruction 
standards for all training sessions. This ensures that the training is accurate to the 
system and helps the company trainer monitor the updating of the training mate-
rial. Third, prepare an agenda for each training session that includes instructor 
information, Process Standards to be utilized, major topics, and schedule and loca-
tion information. Finally, publish the user training plan on the project Web page. 
The training assignments spreadsheet can be reworked for this purpose. The project 
chat room can be utilized to expand access to user training program information.

Project Result: User Training Plan

A focus of the training sessions should be to record comments and issues from 
the system users as the most credible basis for declaring the system ready for go-
live. Once again, gather all project documents and updated diagrams for a Quality 
Assurance Review. Then, distribute the updated documents to the project team, 
and review the project results to date with the steering committee.

What follows Lean Performance Improvement?
Phase 3, Continuous Lean Performance, follows the phase 2 Lean Performance 
Improvement activities. In this third and final project phase, all project implemen-
tation tasks remaining are identified and prioritized. Process and system GAPs are 
closed. Process measurements are implemented. At the conclusion of the project, 
Lean Performance Management is implemented, and process continuous improve-
ment activities are a reality in all processes.
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The third and final project phase, Continuous Lean Performance, begins as phase 
2’s Lean Performance Improvement activities are being completed. By this time, 
improved processes are operating in and across the enterprise. The project manager 
and Lean Performance project team are confident that they have initiated a Con-
tinuous Lean Performance culture, not just a few isolated, obvious successes. The 
key indicator that Continuous Lean Performance is ongoing in a given process area 
is the existence of formal (written) Process Standards. When process workflow and 
work instruction standards are formalized, they can be analyzed and maintained as 
the basis for managing and continually improving processes. The current standard 
is always the interim target to be used for further improvement.

As continuous improvement becomes a “way of life” in the company, there 
should also be a transition to a continuous top-down policy deployment, bottom-
up continuous improvement cycle. As Lean Performance expands across the cross-
functional and cross-enterprise processes, layers of management can be stripped 
away. Managers become coaches and problem solvers for proactive physical and 
information/support process workers. New management positions result: some 
emerge on a product line management basis, others on a process-area basis. I will 
explore various lean enterprise management positions in this section.
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Another indicator that Continuous Lean Performance has become a part of 
your firm’s culture is verified by the prevalence of workers employing continuous 
improvement practices to initiate improvements without management intervention 
or direction. A final sign of a continuous improvement culture is that all continuous 
improvements are being recognized and rewarded as key employee attributes incor-
porated in employee evaluations and compensation. In order to be sustained, con-
tinuous improvement recognition and reward must be organized and managed as a 
permanent set of corporate human resource management activities. It is essential to 
establish these lean human resource practices in order to maintain the momentum 
of Lean Performance, and a minimum continuous improvement effort is necessary 
just to maintain processes and systems in place as they are at project end.

In this final project phase, general management-level decision processes become 
the important focus. Previously existing departmental reporting structures must 
be subordinated to newly emerging cross-functional and cross-enterprise processes 
and the necessity to manage and support them. The implementation of these lean 
processes has changed the organizational structure and management reporting 
requirements, and these management changes must be formalized in order to be 
sustained.

As lean processes become operational, they must be organized and managed 
by ongoing management decision processes. These management processes must 
also be “lean,” meaning that standardization of management decision processes 
must take place, including development of Process Standards documentation. As 
in the case of the physical and information/support process standards (workflows, 
work instructions) developed previously, methods of measurement and data collec-
tion must be incorporated in the management decision Process Standards as well. 
Management reports should be formatted to document lean evaluation criteria and 
review procedures, including criteria to relate pay and other compensation to firm 
performance (lean HR management).

Lean organization and management methods must now become the dominant 
way of structuring and operating. For example, lean education and training must 
be integrated into the existing education and training function. Another example is 
the development of lean accounting methods (i.e., MUDA-free costing) as the basis 
of periodic management reports.
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Chapter 14

Implementing Improved 
Processes module

management tasks
Maintaining Lean Performance Teams

Many emerging lean firms reorganize by product family when the initial lean pro-
cesses are formalized, implemented, and are being managed on an ongoing basis. 
Although various personnel decisions may have been made during the life of the 
project, at this stage implementing additional personnel reductions or removing 
any remaining anchor-draggers can destroy the emerging lean teamwork in the 
enterprise. Maintaining commitment to the initial lean cultural principles is essen-
tial to sustaining the lean enterprise, chief among which is the maxim that no one 
loses their job for implementing an improvement, and their coworkers don’t lose 
their jobs either. At this stage, everyone is viewed as having implemented improve-
ments, and normal attrition and team-based evaluations are the vehicle of choice 
for eliminating nonteam players. The teams will weed these folks out in a hurry.

Formal process teams, organized by product family where feasible, have by 
now become the norm. Excess personnel can be assigned variously, until company 
growth and normal attrition can absorb them. For example, additional Lean Per-
formance teams may need to be redefined for system implementation of the ERP, 
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OPS, MES, CRM, SCM, or other system enablers driving the project or recently 
deployed in the project. Additional Lean Performance teams that can be defined 
for improved process implementation might include teams managing the accuracy 
and usefulness of bills of material and routings, or a team monitoring inventory 
accuracy.

These implementation Lean Performance teams can provide system stability. 
Recommendations for additional Lean Performance teams that might be needed 
are developed during the first Implementation Readiness Assessment. Membership 
is formulated considering skill level required to perform tasks documented in the 
implementation work plan and also the new tasks defined in the improved pro-
cesses. I will examine the objectives and tasks of several possible implementation 
Lean Performance teams next, including the:

Bill of material team
Financial data team
MRP data team
System user team
Process documentation team
Steering committee policy team
Data accuracy team

An initial meeting should be held with each Lean Performance team to review 
each team’s implementation workplan, the tasks for which are derived from the 
open tasks identified in the readiness assessments. Each Lean Performance team 
should estimate the work days required to complete team tasks and confirm the 
expected completion dates for each task on their workplan. Each Lean Performance 
team also should develop a team objectives definition. A weekly team meeting 
schedule is established to report status and identify open issues. Before the weekly 
meetings, each Lean Performance team identifies, records, and resolves implemen-
tation issues utilizing the open issue format and the Lean Performance Analysis. 
Team leaders meet cross-functionally to review status of open issues and provide 
resolution to them, or to seek resolution through newly emerging cross-functional 
and cross-enterprise process managers. I will discuss these positions in detail below. 
Weekly team reviews with project management are also held to report status and 
identify open issues needing further attention. The teams will determine methods 
and reports to be used to audit data. All teams should use central data; there are no 
exceptions. If necessary, new reports can be developed for team use. Teams should 
also revise or prepare process workflow standards and work instructions to ensure 
Continuous Lean Performance that is ongoing.

The primary objectives of the bill of material team are to determine the meth-
ods and data to utilize to audit BOMs, to coordinate with affected process experts, 
to assign audit responsibility, to train the assigned personnel, and to implement 
the BOM audit process. The team should also identify and correct problems in the 

n
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process as required and measure and report BOM accuracy as part of the perfor-
mance measurement process. BOM team members should include a representative 
from engineering, operations, materials, and accounting.

The objectives of the financial data team are to determine the validity of critical 
transactions and financial data as currently processed by the system and to develop 
and perform data and logic testing where necessary. The financial data team should 
also design, develop, test, and implement additional information/support processes 
and system capabilities where required to achieve valid financial data and reports. 
Members of the financial data team should include representatives from materials 
and plant-level accounting, as well as members from finance and audit.

The objectives of the MRP data team are to determine validity of critical sys-
tem transactions affecting MRP processing, to validate MRP results as produced 
by the system, and to develop and perform data and logic testing where necessary. 
The MRP data team should also design, develop, test, and implement additional 
information/support processes and system capabilities where required to achieve 
valid MRP data. Members of the MRP data team should include representatives 
from materials and plant-level accounting as well as finance.

The objective of the system user team is to survey initial system implementa-
tion results by performing user surveys focusing on two categories: winners and 
concerns. Winners should be reflected in the process performance measurements. 
An initial recognition of winners should be published for the entire firm to see and 
recognize. Concerns are really more the ongoing focus of this team. Any concern 
about system viability should be formalized by developing and initiating an open 
issue, especially for any concerns requiring further action. This should include criti-
cal system improvements. The system user team should also assist the project man-
ager to analyze open implementation issues reported and to determine priorities of 
non go-live issues. Team members should attend software vendor user group con-
ferences and research available software offerings, current releases, future planned 
releases, etc.

The system user team should also determine the regular daily operating cycle 
for each plant, for the order entry through shipping processes. The members of the 
system user team are best positioned to note differences in activities that occur at 
regular (weekly, monthly) intervals, and to use this analysis to determine require-
ments for offline processing and to establish the daily operating requirements 
necessary for IT to support plant activities. This team should also determine and 
support all reporting requirements for plant-level management reports as well as 
performance measurements. It should determine the IT operating cycles for daily, 
weekly, monthly, and yearly activities, including all interfaces, downloads, back-
ups, and batch processes. It should publish guidelines and a change management 
process to manage those proposed changes. I will discuss a change management 
process below. Finally, the system user team should provide input to the trainer to 
assist in the development and maintenance of the ongoing system. Members of the 
system user team should include a leader and process-area representatives.
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The objectives of the process documentation team are to finalize system docu-
mentation so all process workflows and work instructions are up to date to the final 
system implemented, and to format and complete all system documentation so that 
it meets QS 9000 or ISO standards, and determine effective use of system docu-
mentation to assist in ongoing training activities. Members of the process docu-
mentation team should include the project trainer, facilitator, information systems 
analysts, quality assurance representative, and a representative from the steering 
committee.

The objectives of the steering committee policy team are threefold:

 1. To complete the necessary business policies to manage the system
 2. To coordinate documentation of those activities with the process documenta-

tion team to ensure that formats and standards are met
 3. To certify the completion of the project to the steering committee so the tran-

sition to Lean Performance Management can be recognized and the project 
concluded

The steering committee policy team should include representatives of all pro-
cess areas or their process cross-functional or cross-enterprise managers, including 
those from sales and marketing, engineering, customer relationship management, 
information systems, materials, purchasing, and finance.

The objective of the data accuracy team is to develop and implement data 
accuracy activities and measurements for critical system-operating data, includ-
ing BOM accuracy, routing accuracy, and inventory accuracy. Members should be 
from engineering, materials, and finance and there should also be operating-level 
system users and supervisors.

Immediately after implementation, the project manager should hold an Imple-
mentation Review in each project site. During the Review, a winners/concerns 
survey should be distributed, and all implementation Lean Performance teams 
announced. The system user team should be designated to follow up and begin to 
monitor ongoing system results and open issue priorities. Each team should begin 
to develop a workplan, with the assistance of the project manager and facilitator.

Implementing Lean Performance Management

Lean Performance Management is different from value-stream management in that 
a lean transformation that begins with an assumption that the enterprise will be 
organized by value streams assumes that there is a sufficient ratio between product 
volume and necessary facilities and personnel that will allow the concentration of 
management effort by segmented value streams.

Value-stream management does not include the strict tenet that all manag-
ers must manage a single product value stream—in fact that is the “simple case,” 
one possible only in a lean enterprise that has either very few products or very 
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high volumes of every product or product family. It is often the case that physical 
flow value-stream management is more readily possible than “office process” VSM, 
where multitasking knowledge workers are already performing tasks across several 
“product/product family” streams, and it is a backward (and costly) step to respe-
cialize them. It may be “faster” but that doesn’t mean it’s leaner.

Toyota developed Quality Function Deployment (QFD) to organize the process 
stream, and some lean educators have renamed this the value stream, all the while 
conceding that the MUDA content in most value streams is 85 percent. As earlier 
stated, wouldn’t that make it the MUDA stream? Lean Performance references the 
process stream as the organizational principle because this approach allows the enter-
prise to be process oriented from the beginning of lean transformation. Process ori-
ented, or process focused, is the key to successful transformation because the lean 
tools are applied at the activity process level by the process owners and operators who 
own and operate those processes.

Although Toyota operates in a process stream fashion by model, not all manu-
facturers or service providers can succeed utilizing this organizing principle. If your 
enterprise can succeed in a product stream organizational structure, terrific.

A lean enterprise that can organize by product or product family value stream 
is able to make this strategic decision from a thorough QCD evaluation. There are, 
however, many enterprises beginning the lean transformation that do not believe 
that they fit the value-stream model. It is not always possible to make a case for the 
first step in transformation to be a reorganization to value-stream management. 
It is becoming apparent that not all organizations—in fact, the majority of orga-
nizations—do not fit the “simple case” of product/process stream management. 
Enterprises that produce complex combinations of finished products do not lend 
themselves to a “product stream” approach. There is simply not enough volume by 
product or product family to staff to that structure. These organizations produce 
a multiplicity of goods and services for a large number of customers who each 
have individual product or service specifications. They produce “cats and dogs” 
rather than just one primary entity or they are a “custom” shop. A recent seminar 
participant thanked me for “not ramming that ‘organize by product or family’ idea 
back down my throat again. I run a true job shop, and that doesn’t work for me.” 
He went on to clarify that his product flow was all “cats and dogs” and that he 
almost never worked on the same product more than once. A better suggestion for 
him is to view the “process stream” that a typical product flows, like cut to turn to 
notch to knurl, etc.

A Lean Transformation project/process can be organized initially by process 
area, as long as the process areas identified do not mirror the current organization 
chart and Lean Transformation teams are cross-functional. If it is the case that 
your enterprise is a true job shop, then follow our job shop example and organize by 
process stream. At any point in the transformation or later this issue can be reevalu-
ated. You can always take this step when it is the next obvious and right thing to 
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do—like when lean has taken hold and the obvious new organizational structure 
is emerging.

As lean processes are implemented, the Lean Performance project enters the 
ongoing activities of the firm. Process changes have impacted ongoing operations 
in both anticipated and unanticipated ways, including some negative or dysfunc-
tional ways.

Management is the key player at this point in the transformation because orga-
nizational issues must be addressed. As the Lean Performance project ends, man-
agement must maintain the momentum toward the lean enterprise by disbanding 
the project steering committee and implementing Lean Performance Management. 
The first tasks for the Lean Performance Management team are to develop and pub-
lish the company policy for employee retention in a continuously improving lean 
enterprise and to devise a growth strategy that incorporates vendors and customers. 
A company approach to monitoring lean process performance measurements, stay-
ing current on new lean strategies, practices, and technologies and continuously 
deploying management policy must be initiated to drive new lean strategies, prac-
tices, and technologies into the organization at a process level.

The project structure should be replaced by a new Lean Performance Manage-
ment structure as soon as the characteristics of Continuous Lean Performance have 
demonstrably taken hold. The steering committee should transition into the Lean 
Performance Management team. Process area coordinators should still be respon-
sible for monitoring and evaluating progress in their respective areas. They may 
become process managers or cross-functional or cross-enterprise process managers, 
positions that are described in some detail below.

Lean Performance management is based in the expectation for sustained continu-
ous improvement in all processes in the organization. Continuous improvement is 
under way in administrative and operational processes, management processes, and 
processes delivering any aspect of products and services. Management’s participation 
in the Lean Performance project has been performed as a set of processes. Lean Per-
formance Management in the Lean Enterprise must also be identified and performed 
within a set of processes. “Of all the processes in an organization, management pro-
cesses are the most poorly defined, and least likely to be viewed in process terms. 
Indeed, some would argue that the term ‘management processes’ is an oxymoron” 
(Davenport, Thomas H., Process Innovation, Boston, Harvard Business School Press, 
275, 1993).

There are three views of the management “art.” The first view is that manage-
ment is a personal activity that cannot be described in a process definition. The 
second is that some tasks performed by management personnel can be identified 
as a process or processes, but not all of them. The third view holds that manage-
ment in a lean environment is not possible if management is not willing to subject 
its responsibilities and roles to the scrutiny of process orientation. This is necessary 
because a lean enterprise operates on the principle of reciprocal obligations; that 
is, all members of a lean enterprise have responsibilities and roles that they must 
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fulfill, and all members of the firm have a right to assume others will fulfill their 
responsibilities and roles. The conclusion here is that the effort to standardize man-
agement processes in the lean environment must be undertaken by a committed 
management, even if it seems that the results will never be perfect. As the principle 
states, pursue perfection. The degree of process orientation in defining manage-
ment in each firm is determined by the management of that firm, remembering that 
a process orientation to management is a requirement for efficient and effective lean 
transformation and lean operations.

Management in a lean enterprise is freer than management in a traditional orga-
nization because the more a firm operates as a set of integrated lean processes, the 
less a firm’s activities require management intervention. The leaner the enterprise, 
the greater the scope of activities of employees and lower management. The leaner 
the enterprise, the greater the proportion of management activities that have been 
defined in process terms, resulting in more available time for nonprocess activities 
(as defined by each firm). The following are a few examples of managerial positions 
in the lean enterprise:

Lean coordinator
Process manager
Cross-functional process manager
Cross-enterprise process manager

Lean Coordinator

Generally, the follow-on position for a project manager is that of lean coordinator. 
Especially in the transitional period as the Lean Performance project becomes Lean 
Performance Management, the transition to lean processes gains momentum, and 
the rate and scope of change increases. The lean coordinator is designated when 
the steering committee begins to formalize Lean Performance Management as the 
project concludes.

Process Manager

Because the basic building block in a lean organization is the process, it follows that 
process managers need the skills of the process owner. By being well versed in value, 
value-added, flow, pull, and other lean principles, tools, and practices, managers can 
apply them in the processes that they own or manage.

n

n

n

n
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Cross-Functional Process Manager

“Silo” management assumed functional specialization with functional interaction 
minimized. In a lean organization, cross-functional processes must be managed 
with a perspective of functional specialization coupled with a more multifunctional 
and organizational approach, with an eye on customer value. This is fostered by 
functional cooperation, not competition. The cross-functional process manager 
points the way by developing this dual perspective.

Cross-Enterprise Process Manager

Enterprise partnerships require functional specialization with inter- and intra-
enterprise functional interaction. The position of cross-enterprise process manager 
requires a perspective of functional specialization coupled with a multifunctional 
and multiorganizational approach, with an eye on enterprise customer value. The 
activities of this position are fostered by functional cooperation, not competition. 
This is a very difficult dual perspective to foster.

These positions may already be formalized in your organization. They will 
emerge in any organization transforming into a lean enterprise. Lean Performance 
Management is the term given to the recognition that the project is ending, and 
these positions are emerging as a management structure in the lean enterprise.

Continuously Deploying Lean Policy and Strategy

Continuous deployment of lean business strategies developed as a result of monitor-
ing and evaluating both internal process measurements and external developments 
in technologies and lean techniques is the primary activity of Lean Performance 
Management, and the responsibility of all Lean Performance managers. This is not 
a specialized position, because the relevant industry and organization knowledge 
is contained in the management team. Do not delegate this responsibility or add 
layers of specialized deployment specialists under the titles of hoshin kanri—catch 
ball or other diversions. The Lean Performance Analysis is a Western management 
tool. It services the need of policy deployment from a Western perspective. There 
is no need to duplicate it with outside “expert” policy deployers or other layers of 
MUDA. To implement continuous deployment of lean business strategies, we will 
execute a series of processes similar to the initial Lean Performance Planning mod-
ule of the project:

Identify Lean Business Policy
Identify Lean Process Strategies
Deploy Lean Policies and Strategies
Perform the Lean Performance Analysis Continuously

n
n
n
n
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Deployment of lean business strategies initiates continuous improvement on a 
top-down basis. It has three objectives. The first is to introduce into process man-
agement activities new lean techniques and technologies that may be useful to pro-
cess owners to improve the value of their processes. The second is to ensure that 
Process Standards are being reviewed on a periodic basis to determine whether they 
can be improved. The third is to ensure that the search continues for new avenues 
to investigate for process applications through Lean Performance Analysis.

The Lean Performance project has increased the organization’s responsiveness 
not only to customers but also to all relevant change and improvement opportuni-
ties. Learning how to get lean has been the focus, but now it is possible and neces-
sary to consider new options. Because most changes so far have been small and 
incremental, they have not posed major problems. It is the cumulative and continu-
ous impact of these changes that now presents the challenge to management. In 
most firms, at a minimum an annual business plan is comprehensively evaluated, 
reviewed, improved, and published. In Lean Performance Management, this busi-
ness plan is evaluated, updated, and redeployed through identifying lean business 
policies and strategies and the deployment of Lean Performance Analysis masters. 
The information and other machine engineers deploy new technology opportuni-
ties to the process teams for process identification and application. Management 
expects and receives feedback from the process teams as they apply lean improve-
ments. In the annual business evaluation, management examines how effective it 
has been in deploying the lean vision, lean mission, lean business policies, and lean 
strategies from the previous year. Individual policy deployment of Lean Perfor-
mance Analysis masters are then initiated as the formal handoff from management 
to the organization for the year’s Lean Performance analysis.

In this approach, management initiates the Lean Performance Analysis by 
deploying lean policy and strategy. Process managers respond with deployment 
at the process level, as in the project. At this point lean thinking has been inte-
grated in the ongoing management process. There is also a mechanism providing 
for periodic evaluation of the lean opportunities available to the company because 
new resources, opportunities, and alternative growth paths become available all the 
time, and lean process improvements continuously free up resources with which to 
pursue them.

Although the journey to lean in an organization is never complete, there comes 
a time when being lean is the dominant orientation, value set, organization mode, 
and management style. There is a constant education, training, and development 
program in place for management, professionals, staff, and workforce. Although 
the Lean Performance project produces incremental process improvements, at some 
point ongoing process improvements do not require much management atten-
tion. At that point new challenges should be introduced—for example, moving to 
administrative processes.
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Auditing Lean Performance
The project process has included extensive testing, beginning with the lean com-
merce team test of the customer critical data interfaces and extending through the 
pilot/prototype, process, and stress tests. The project team should be reasonably 
sure that it will have a successful cutover. In order to be absolutely sure that the live 
system is performing properly, project management should prepare now to conduct 
postimplementation Lean Performance audits 1 week, 6 weeks, and 12 weeks after 
processes are implemented, or until all audit criteria perform to expectation.

To conduct a Lean Performance audit, an outside reviewer can be utilized to 
review project performance with the project manager and the lean coordinator by 
looking at specific issues:

User satisfaction
Budget performance
User understanding
Schedule performance
Open issue review
Project objectives attained

In order to accomplish this, the reviewer will likely want to meet with each 
team. Team members will identify specific operating and system problems during 
the audit by exhibiting documentation and examples. The project manager or lean 
coordinator should be available to review issues with appropriate Lean Performance 
teams in order to prioritize problems for resolution and develop resolutions and cor-
rective actions. The project manager or lean coordinator should present the audit 
results to the steering committee, or the Lean Performance Management team, 
for action in a discussion outline format. Any unresolved issues should be the lead 
items at the second and following reviews. Problem resolution results should also 
be covered and closed at the next audit.

Audits results can be measured by three criteria or by any variation that more 
adequately fits a given environment. The three criteria that we are proposing are:

Survival
Stability
Improvement

An audit result of “survival status” means that the system and teams are able to 
perform the following:

Recognize 100 percent of customer orders
Obtain material to produce products
Produce products

n
n
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Ship all products produced
Fax or otherwise document shipments to customers (ASNs)
Invoice all shipments accurately
Audit shipments to invoice

When these items are satisfactory, the team can be reasonably sure that the new 
system and processes are having no adverse effect on the team’s customers.

An audit result of “stability status” means that the system and teams are able to 
perform the following:

Recognize 100 percent of customer orders
Load customer orders into proper schedule weeks
Report schedule information for customer shipment requirements
Generate MRP demand planning data for materials
Validate that material requirements are accurate
Obtain material to produce products
Report schedule information for final assembly requirements
Produce products
Ship all products produced to accurate order quantities
Fax or otherwise document shipments to customers (ASNs)
Invoice all shipments accurately
Audit shipments to invoice
Generate usable financial data

When these items are satisfactory, the team can be reasonably sure that the new 
system and processes are having no adverse effect on the team’s customers. The system 
and processes are meeting the minimum customer requirements for shipments and 
data. The system is having no adverse effect on company operations.

An audit result of “improving status” means that the system and teams are able 
to perform the following:

Load all eligible orders via EDI/XML/SOAP
Recognize 100 percent of customer orders
Load customer orders into proper schedule weeks
Schedule requirements for customer shipments with system data
Generate MRP demand planning data for materials
Validate that material requirements are accurate
Generate kanban tickets and cards for material replenishment
Obtain material to produce products
Schedule final assembly production
Produce products
Ship all products produced to accurate order quantities

n
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Ship all customer orders with accurate customer information, including 
labels, tags, and bar codes
Report and document shipments to customer requirements using ASNs
Invoice all shipments accurately
Audit shipments to invoice
Generate auditable financial data

When these items are satisfactory, the team can be reasonably sure that the new 
system and processes have no adverse effect on the team’s customers. The team is 
meeting or exceeding customer requirements for shipments and data. The new sys-
tem is having no adverse effect on team operations. The system will support efforts 
at continuous improvement.

Project team tasks

Completing the Implementation Readiness Assessments

After a review of the project plans for each implementation site, tasks remaining 
are identified and reported to the steering committee. Resource assignments are 
reviewed and adjusted. An Implementation Readiness Assessment is prepared for 
each site. Additional workplan tasks that are audited include establishing personnel 
requirements for the project team, identifying skill levels required to perform steps 
documented in the implementation workplan, monitoring work days required to 
complete each task of the implementation project, and monitoring target comple-
tion dates for each task. The project manager should also be sure that the installation 
of additional hardware is on track or completed. The entire team should prepare 
for cutover and start-up support. The materials and data accuracy teams should 
verify that the system is ready for MPS implementation based on item masters and 
BOM accuracy. Team members should finalize conversion plans and schedules and 
obtain steering committee authorization to cut over to new system and processes. 
After converting data, there should be a process for verifying data completeness 
and accuracy. All team members should monitor new system performance. The 
project manager should review all open issues in preparation for the first audit. See 
Figure 4.1 for an illustration of the kinds of issues and tasks that are often uncov-
ered during Implementation Readiness Assessments.

Implementation Readiness Assessments are performed at important project 
milestones. The final audit is the basis of the go/no go decision. The implementa-
tion countdown begins with all remaining accepted items and the critical path 
defined.

n

n

n

n

n

AU0532.indb   376 11/19/07   12:15:45 PM



Implementing Improved Processes Module  n  ���

Verifying System Integration

System integration is verified by completing a number of tasks, primarily involving 
the project manager, team leaders, and the information systems team. A checklist 
for systems integration verification should include:

Identifying additional hardware needed
Preparing a detailed hardware installation schedule
Installing additional hardware for testing prior to implementation
Verifying that the system is ready for go-live based on data accuracy
Evaluating I/S personnel assignments
Identifying manual tasks to run in parallel
Finalizing conversion plans and schedules
Finalizing cutover countdown
Confirming any necessary tasks to be maintained in parallel
Obtaining steering committee authorization

Counting Down to Implementation

Implementation countdown is the final extract of the project workplan (in other 
words, the tasks that are going to be completed before go-live). The countdown 
must include all necessary tasks for go-live, and the team must agree. All tasks must 
have resources available for on-time completion. Any task that appears on the final 
workplan that cannot be completed before go-live must be investigated, and the 
consequences and implications of that uncompleted task should be communicated 
far and wide within the company. No exceptions means no surprises.

n

n
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COMPLETING IMPLEMENTATION
READINESS ASSESSMENTS 

IMPLEMENTATION READINESS ASSESSMENT
SITE: INTERNATIONAL

1 Process Ownership must be reconciled for several Financial and Engineering 
Processes between International Site and Corporate

2 The Bay routers were scheduled for delivery, but aren’t here yet
3 The construction of the communication building is not complete.
4 Testing of communication lines reveals problems with supplier. Also, need to

look at LDDS problems.  
5 System default control account files submitted for review are not yet approved

for implementation 
6 New Standard Cost Process is ready to implement. Will finalize Workflow

and Work Instructions prior to go-live  

figure 1�.1 Implementation readiness assessment for International Site
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Implementing Improved Processes
Improved processes are implemented by area, process, or product line, depending 
on Lean Performance Management structure adopted. Data is converted, and com-
pleteness and accuracy are verified. The new system is cutover. Team update meet-
ings are held to identify problems and answer questions, and audits are performed. 
The information team is notified of technical problems via the open issue proce-
dure. System performance is monitored. Open issues are reviewed with the steer-
ing committee, until the steering committee transitions into Lean Performance 
Management.

Providing Additional Training
To provide additional training, project management must evaluate personnel 
assignments and revise if necessary. There are often new hires, transfers, and strag-
glers who need to be rounded up and brought into the training cycle. Be sure to use 
process workflow and work instruction standards and real data to demonstrate new 
processes. Often, the last step to be included in training are the workaround tasks 
to be performed when the new system and processes go live. Identify any manual 
tasks to be maintained and determine who needs to be trained, and then do it.

Providing Production Start-Up Support
To provide production start-up support, in addition to auditing the system per-
formance the project manager or lean coordinator should continue to identify and 
correct project system open issues and review and formalize month-end close pro-
cesses by assisting in the initial month-end close.
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Chapter 15

continuously 
Improving Lean 
Performance module

Project team tasks
Defining and Initiating Lean Performance Measurements
As we have seen, project objectives have driven project performance. Measurable 
business objectives drive Continuous Lean Performance, with concentrations in 
process quality, process cost, and process throughput and speed measurements. 
Team members incorporate the Lean Performance Analysis into deploying and 
reporting performance measurements. An example is provided as Figure 15.1.

There are three traditional reasons for measurements:

 1. History
 2. Baseline
 3. Focus goal setting

The first law of performance measurements is that all humans hate to be 
measured.
The second law of performance measurements is that if I am going to be mea-
sured on something, I want to pick how the measurement works.

n

n
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The third law of performance measurements is that when the measurement 
shows that I’m improving, especially if I get rewarded for improving, I like 
being measured.

The second corollary of the third law of performance measurements is:

Performance measurements tend to be used to make the organization look good, 
not to help the organization look for ways in which to improve.

Although the current performance measurements utilized to manage the busi-
ness are probably going to remain in place after the project concludes, if Lean Per-
formance is going to avoid the usual self-serving but not very useful performance 
measurements, and also abide by the empowerment principles of the lean culture, 
principles for establishing new performance measurements are going to have to 
be established. I have proposed three principles for introducing new performance 
measurements:

They must be process oriented or process based.

n

n

n

LEAN BUSINESS POLICY:
LEAN PROJECT STRATEGY:
PROJECT OBJECTIVE: ELIMINATE RETURNED GOODS ROOM
TECHNOLOGY DEPLOYMENT: IMPLEMENT ONLINE CREDIT CAPABILITY
PROCESS IDENTIFICATION: FUEL PUMP RETURNS 
LEAN PERFORMANCE TEAM: AFTERMARKET OPERATIONS TEAM

GAP PERFORMANCE
MEASUREMENTBENEFITSOLUTION

CONTROL
NUMBER

003

NONE

LEAN PROCESS
IMPLEMENTED

WITHOUT NEED FOR
SYSTEM

MODIFICATIONS

RETURN 300 SQ. FT.
TO OPERATIONS 

MEASURE 300 SQ. FT.
AT OVERHEAD

BURDEN 

PROCESS SPEED
IMPROVED FROM 18

DAYS TO LESS THAN1

NO CREDIT ISSUED ON
CUSTOMER PROBLEM

RETURNS  

INVOICE FOR SERVICE
REPAIR

SUPPORT LEAN MANUFACTURING

LEAN PERFORMANCE
ANALYSIS

REDUCE STORAGE OF WIP/STAGE MAT’L

figure 1�.1 Lean Performance analysis—Process measurement Identified
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They must be visual.
They must be meaningful.

One important characteristic of processes is that measurements that are process-
cycle or process-time focused tend to be more useful for continuous improvement 
efforts than are other measurements. Reducing cycle time is generally an indicator 
that other “measurable” items are improving. It usually means that nonvalue-added 
is decreasing and quality of output is increasing. In some cases it is an indicator 
that customer service is increasing, but sometimes it means the opposite. It usually 
means that batches and queues are shrinking. One other benefit is that it usually 
is easy to determine a measurement for cycle time. A Lean Performance measure-
ments definition includes three types of measurements:

Financial measurements
Operational measurements
Process measurements

A Lean Performance measurement definition should include a review of man-
agement decision processes such as business planning to verify traditional manage-
ment measurements. These will tend to be financial performance measurements in 
most cases, such as financial performance to plan. They will also include traditional 
operations measurements, such as customer results reporting and performance to 
schedule. I am not suggesting eliminating these measurements, rather I am pro-
posing only that any new performance measurements that are incorporated in the 
company management scheme adhere to the principles of process performance mea-
surements illustrated above, concentrating on process throughput speed, through-
put quality, and throughput cost. Other Lean Performance measurements are:

Setup time
Lead-time
Cycle time
Downtime
Number of operators needed
WIP #
FG inventory
Floor space needed
Distance traveled per part
Cost of rejects
Equipment needed

Process workflows are the standards and the basis of process measurements, so 
it stands to reason that all improved processes are reviewed by Lean Performance 
teams for appropriate measurements. Standards, goals, data sources, and ownership 

n
n

n
n
n

n
n
n
n
n
n
n
n
n
n
n
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LEAN BUSINESS
POLICY

PERFORMANCE
MEASUREMENT

LEAN
PERFORMANCE

TEAM

PROCESS
IDENTIFICATION

TECHNOLOGY
DEPLOYMENT

DEPLOYED
PROJECT

OBJECTIVE

LEAN PROJECT
STRATEGY

POLICY DEPLOYMENT AND MEASUREMENTS SUMMARY

001

008

007

006

005

004

003

002

GAP
CONTROL#

Implement
Flexibility for
Low Volume

Products

Utilize System
Capability to

Sequence Models
and Variations

within a Model on
All Lines.

Quoted Cost To
Actual Cost

Variation Per
Period 

Customer Order
Quoting

Establish
Simulation Costing

Database for
Development of
Additional Cost

Data 

Establish Product
Target Costing/

MUDA Free
Product Target

Costs.

Implement
Activity Based

Costing

% of Receipts
Pay On Receipt

In Period 

Materials
Team

Materials
Team

Vendor Order
Management

Allow Vendors
Access Into

Delivery and
Schedule Screens

to Manage JIT
Deliveries

Implement a Pay-
on-receipt
Process for
Vendors 

Implement
Supplier

Partnerships and
Certification 

Advanced
Production

Placement Order
Cycle Time

Advanced
Production
Placement

Use Messaging
Feature to Notify

Placement of
Multiplant

Requirements
Immediately

Implement EDI/
XML or Other E-

Commerce
Solution for

Interplant Orders 

Production
Expansion
Quantity

Advanced
Production
Placement

Implement Multi-
Plant MPS
Capability,

Including Capacity
Simulations

Implement multi-
plant Sourcing of
Finished Goods.

Number of Line
Break and
Interrupts

Injector
Operations

Team

Injector
Line

Management

Return Process
Cycle Time

Aftermarket
Operations Team

Fuel Pump
Returns

Utilize on-line
Credit Capability

of Software

,
Implement

Manufacturing
Line Sequencing

Implement
Flexibility for
Low Volume

Products 

Eliminate
Returned Goods

Storeroom.

Reduce
Manufacturing

Inventory

Order to PriceMaterials
Team

Vendor Order
Management

Set the Item
Master to Create

Commodity Order
Recommendations
at Quantity/price

Break Chosen

Implement “Pull”
Supplier

Management
Practices

Reduce
Manufacturing

Inventory

Order Process
Cycle TimeMaterials Team

Customer
Order

Processing 

Use System
Capability to

Generates
Pick/pack Lists
�roughout the

Day.

Implement 24
Hour Turnaround

of Customer
Orders 

Reduce
Manufacturing

Lead Time

Support Lean
Manufacturing

Support Lean
Manufacturing

Support Lean
Manufacturing

Support Lean
Manufacturing

Support Lean
Manufacturing

Support Lean
Manufacturing

Support Lean
Manufacturing

Support Lean
Manufacturing

Materials
Team

Materials
Team

Implement
Flexibility for
Low Volume

Products

figure 1�.2a Policy deployment and measurements Summary—Process mea-
surement Identified
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are also determined for each measurement. A performance report card, data col-
lection sheets, and graph formats for steering committee and Lean Performance 
Management presentation are designed, or already existing.

Performance scorecards are utilized. Measurements are reviewed with Lean Per-
formance Management and revised as required. A Lean Performance Analysis is per-
formed on suggestions for improvement. Implementation of the Lean Performance 
measurement program is planned, and procedures are prepared.

LEAN BUSINESS
POLICY

PERFORMANCE
MEASUREMENT

LEAN
PERFORMANCE

TEAM

PROCESS
IDENTIFICATION

TECHNOLOGY
DEPLOYMENT

DEPLOYED
PROJECT

OBJECTIVE

LEAN PROJECT
STRATEGY

POLICY DEPLOYMENT AND MEASUREMENTS SUMMARY

009

016

015

014

013

012

011

010

GAP
CONTROL#

Investigate 3rd
Party and

Interface Options
Utilizing System

Data for Item
Master, BOM,
Routing etc. 

Financial
Statement

Reports
Processing
Cycle Time

Financial
Statement

Reports
Processing

Reports should
be hard-coded to

utilize data
Available.

Consolidate
global Financial

Statements

Implement
Centralized
Integrated

Processing of
Period Financial

Closings

Financial
Statement

Reports
Processing
Cycle Time

Financial
Statement

Reports
Processing

Reports Should
be Hard-coded to

Utilize Data
Available.

Consolidate
Regional
Financial

Statements

% Cash
Converted
Favorably
Per Period

Finance
Team

Finance
Team

Finance
Team

Accounts
Receivable

Can Utilize
System Settings
Configured to

Example
Attached. 

Include Currency
Considerations

Implement
Central Cash
Management

Implement
Central Cash
Management

% Cash Available
To Invest Over

Total Receivables
Accounts

Receivable

Bolt-on 3rd Party
Capability in Place

for Project Use

Determine and
Accommodate

Financial
Requirements of
Canada, Europe
(EU, VAT), Asia.

New Product
Introduction

Process
Cycle
Time

Engineering
Team

New Product
Introduction

New Product
Introduction
Process Cycle

Time

New Product
Introduction

Use system
Capability to

Support on-line
Real-time Access
at all sites, at all

Times

Implement a
Standard Software

Package for
Engineering

Product Data
Management  

Provide A
Standard

Software Format
for Engineering
Product Data
Management

Provide Access to
Engineering

Product Data at
the

Manufacturing
Sites.

Design and
Utilize Concurrent

Engineering
Processes

Support Lean
�inking in the

Global
Standardization
of Engineering

Processes 

Support Lean
�inking in the

Global
Standardization
of Engineering

Processes 

Support Lean
�inking in the

Global
Standardization

of Financial
Processes 

Support Lean
�inking in the

Global
Standardization

of Financial
Processes 

Support Lean
�inking in the

Global
Standardization

of Financial
Processes 

Support Lean
�inking in the

Global
Standardization

of Financial
Processes 

Materials
Management

Customer Order
Management

Use System
Capability to Scan

Confirm Shipment,
Scan Shipping
Charges, and

Produce  Labels

Implement Bar
Coding for
Customer

Requirements:

Implement
Process

Integrated Bar
Coding

Support Lean
Manufacturing

% of Ordes
Processed with
Bar Codes Per

Period

% of Ordes
Processed with
Bar Codes Per

Period

Operations
Team

Manufactruing
Order

Management

System Can be
Set up to Print

Readable Part#’s
on Orders and

Pick Lists 

Implement Bar
Coding for Plant

Documents

Implement
Process

Integrated
Document Tools

Support Lean
Manufacturing

Implement
Centralized
Integrated

Processing of
Period Financial

Closings

Finance
Team

Engineering
Team

figure 1�.2b (continued)
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After system cutover, initiate Lean Performance measurements by monitor-
ing ongoing performance on data collection sheets and a Lean Performance report 
card. Present performance measurements to the Lean Performance Management 
committee each month and suggest action to be taken for improvement. Use a Lean 
Performance scorecard to identify the key process. Performance measurements are 

LEAN BUSINESS
POLICY

PERFORMANCE
MEASUREMENT

LEAN
PERFORMANCE

TEAM

PROCESS
IDENTIFICATION

TECHNOLOGY
DEPLOYMENT

DEPLOYED
PROJECT

OBJECTIVE

LEAN PROJECT
STRATEGY

POLICY DEPLOYMENT AND MEASUREMENTS SUMMARY

017

024

023

022

021

020

019

018

GAP
CONTROL#

Implement Global
Standard

Hardware and
Software

Modify Open
Issue Approvals

Only

# Of Incidents
Verified Per

Period

Systems
Operations
Processes

Identify all Data
and Systems
Operations

Processes for
Measurement 

Implement
Standards for

Systems Uptime &
Reliability &

Measure & Report
Performance  

Implement Global
Information
Technology

Processes and
Organization

# Of Incidents
Verified Per

Period

Change
Management

Process

Utilize a Systems
Management tool
for all Operations

Changes 

Implement Secure
Data & Operations

Processes in a
System that is

Seamless to the
Users. 

Implement Global
Information
Technology

Processes and
Organization

Support Lean
�inking In the

Global
Standardization
of Information

Systems
Management
Support Lean

�inking In the
Global

Standardization
of Information

Systems
Management

Upgrade
Response to

Request Cycle
Time

Information
Team

Information
Team

Information
Team

Change
Management

Process

Maintain
Simulation

Database to Apply
Upgrades and 3rd

Party 

Leverage
Vendor

Supplied
Software Upgrades

Support Lean
�inking In the

Global
Standardization
of Information

Systems
Management

% Modifications
to Approvals

Information
Team

Change
Management

Process

# of Non
Standard Reports

Issued

Refer to Steering
Committee for

Design of Reports

Implement
Unmodified

Software
Packages

Implement 
Global

Standard
Hardware and

Software

Support Lean
�inking In the

Global
Standardization
of Information

Systems
Management

Develop Period-
To-Date

Reporting,
Including

Regional Sales,
Margins

and Trends.

Refer to Steering
Committee for

Design of Reports

Monitor, Evaluate
and Report

Product Line and
Manufacturing

Site Profitability.

Finance
Team

Finance
Team

Finance
Team

Business Plan
Performance

Status

Business Plan
Performance

Status

Business Plan
Performance

Status

Refer to Steering
Committee for

Design of Reports

Develop Global
Standard

Reporting Formats.

Implement
Centralized

Integrated Data
Support,

Processing
Monitoring the
Business Plan

Implement
Centralized

Integrated Data
Support,

Processing
Monitoring the
Business Plan

Implement
Centralized

Integrated Data
Support,

Processing
Monitoring the
Business Plan

Support Lean
�inking in the

Global
Standardization

of Financial
Processes

Support Lean
�inking in the

Global
Standardization

of Financial
Processes

Support Lean
�inking in the

Global
Standardization

of Financial
Processes

# of Non
Standard Reports

Issued

# of Non
Standard Reports

Issued

figure 1�.2c (continued)
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proposed by the disbanding Lean Performance project team. Establish a daily, 
weekly, monthly, quarterly, and yearly reporting scorecard or grid to prepare the 
measurements presentations.

Continuously Improving Lean Performance

Continuous improvement is not just for production processes. Continuous 
improvement is focused on the efforts of people to accomplish processes, not on 
the machines or computers that support them. As we have demonstrated in the 
project, continuous improvement is people based. People develop processes and are 
part of them. Improved processes improve results. Machines, including comput-
ers, are not processes. Discrete processes are not found inside the machine either. 
A computer does a data process just as another kind of machine does a grinding 
process. Machines, including computers, provide process support, and they may be 
processors of machine processes, but they are not themselves processes.

Information and management decision Process Standards are the foundation for 
management and measurement of information/support and management decision 
processes and their continuous Lean Performance improvement.

Speaking about process performance measurements data regarding “office” 
processes, especially from a central database, confirms that management and 
supervisory work is not above process evaluation and improvement. Establishing, 
maintaining, and continually improving these processes is management’s primary 
role in the computer-enabled process- and system-focused workplace.

Continuous improvement is not “just” a manufacturing/operations activity. The 
completions of both Lean Performance Planning and Lean Performance Improve-
ment activities have documented the process workflow standards for management 
and office processes. Lean Performance is the management process that enables 
your organization to continuously improve all processes—management, decision, 
information/support, and physical.

Management’s role in Lean Performance management is top-down leadership, 
including policy deployment, establishment of work standards (including process 
workflows and work instructions), and, most important, a demonstration of active 
support for Lean Performance, especially when the chips are down.

The roles of staff and supervisors in Lean Performance are to assist team mem-
bers and solve problems. The team members do the work that creates the value.

The team member’s role in Lean Performance is to be recognized as the process 
expert trained to recognize and eliminate nonvalue-added activities using Process 
Standards, measure processes, develop improvements, and communicate ideas 
cross-functionally and across the enterprise

In an unmodified implementation, process performance improvements are 
generally accomplished based on software capability. The new software has more 
capability than the software it replaced. The new software is being used more 
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effectively because process owners and customers have applied that capability in a 
lean way.

By using the software in an unmodified form, as system users and process own-
ers and customers become more familiar with the full features of the software they 
will derive additional benefit. However, there may be processes that are less efficient 
or effective now than when using the “old” software, because the old software had 
additional features that the new software lacks or because the old software had 
custom-programmed features or interfaces that the new software lacks.

Changing customer requirements are another reason for evaluating the perfor-
mance of processes and considering improvement activities. Although some modifi-
cation based on these realities may be necessary, the system as implemented should 
initially be “frozen as is” to ensure system stability during the start-up period. No 
additional modifications should be allowed to the production environment for at 
least 90 days following implementation approval date. Development will continue 
for modifications approved by the steering committee prior to the cutover approval 
date, according to a change management procedure, and programs testing. After 
appropriate testing, process changes should be implemented only when the system 
operations stabilize.

The purpose of the change management procedure is to manage changes to the 
software system. The change management procedure applies to three categories of 
changes:

Fixes
Enhancements
Design improvements

Fixes are software changes that are necessary to provide data functionality as 
originally planned in the system design for a particular existing screen, report, or 
file update. Fixes include changes necessary to provide proper cursor movement, to 
provide consistent or standard cursor and keystroke mapping or functionality, and 
to provide proper error trapping and messaging. Fixes may also be needed to ensure 
that a key is used in a uniform manner throughout the system or to ensure that 
transactions update to design, and only update to design. All fixes must have issues 
written and submitted before they will be considered for assignment of resources. 
Unit tests for fixes will be performed prior to loading program changes live.

Enhancements are software changes that are necessary to provide additional 
functionality for data that already resides in the system, when this data is required 
to perform a necessary business process task, and the needed functionality is not 
present in the system as originally designed. Enhancements are limited to apply 
to existing screens, reports, and files or new screens and reports. Enhancements 
include changes necessary to provide for the viewing of data that already resides in 
the system, the updating of that data, or the reporting of that data. The category 
of enhancement applies to the need to view, update, or present data in the proper 

n
n
n
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format, sequence, or time frame. All enhancements must have issues written and 
submitted before they will be considered for assignment of resources. Unit tests for 
enhancements will be performed prior to loading program changes live.

Design improvements are software changes that are desired to provide addi-
tional functionality for the purpose of improving the performance of a business 
process. This includes data that may or may not already reside in the system and 
any functionality that is not present in the system as originally designed. Design 
improvements are not limited to apply only to existing screens, reports, or files. 
Design improvements include changes necessary to provide for the viewing of data 
that already resides in the system, the updating of that data, or the reporting of 
that data. The category of design improvement also applies to any change desired 
to calculate, interface, upload, download, view, update, or present data in a new 
format, sequence, or time frame. All design improvements must have open issues 
written and submitted before they will be considered for assignment of resources. 
All design improvements should be developed through the formal design process, 
including the Process Standards (process workflows and work instructions), the 
conceptual, external, internal, and detail design specifications. It should go without 
saying that unit tests, volume tests, and process tests should be performed prior to 
loading program changes live.

In all of these cases, the process workflows are the tool for measuring and 
determining how a process, and the process input/output support, should be 
improved.

The six steps for continuously improving management decision and informa-
tion/support processes, and their linkages to physical processes, are to:

 1. Deploy management policy
 2. Deploy information process technology
 3. Identify processes and teams
 4. Complete the Lean Performance Analysis
 5. Build new information system supports
 6. Complete updated Process Standards

Deploy Management Policy

The annual business plan now includes the identification and deployment of lean 
business policies and strategies. Any process team member can leverage the deploy-
ment by completing a Lean Performance Analysis master and distributing it for 
IT deployment, whether process and team are identified or not. This can also be 
initiated by any process team member to respond to a business policy or strategy 
deployed, for any process opportunity, be it a physical, information/support, or 
management decision process.
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Deploy Information Process Technology

The deployment of information process technology initiates the response of the 
information technologists to the opportunity or need responded to by a process 
team member. This can also be initiated by an information technologist to respond 
to a deployed management policy or strategy. The process can also be used for any 
technology deployment, for any process opportunity, be it a physical, information/
support, or management decision process.

Identify Processes and Teams

Process team members assume responsibility to attempt to utilize a technology 
deployed or seek a solution to a GAP they have identified.

Complete the Lean Performance Analysis

As we have seen in the project, new opportunities result from process expert input 
defined and communicated through the Lean Performance Analysis. Here is a sum-
mary checklist to follow in ongoing use of the Lean Performance analysis:

Determine the adequacy and accuracy of the process workflow:
Does it adequately depict the process?
Does it accurately depict the input and output supports?

When the process workflow is correct, demonstrate the compelling reason to 
proceed. Speak with data about process results, not with opinions.
Confirm the understanding of process purpose with process owners and 
customers.
Measure the current process results at a task level to determine current process 
results in cost measurements, quality measurements, and speed and delivery 
measurements.
Check for the following:

Are there any nonvalue-added tasks?
Are they necessary?
Are there any unsupported tasks?
Are the input/output supports stable?
Is there missing information, data, or process support deficits?
Gather analysis results and utilize the 3 MUs and 5 Ws-1 H checklists 
to confirm.

n

−
−

n

n

n

n

−
−
−
−
−
−
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Build New Information System Supports

Next, develop a new process workflow. Resequence tasks and process input/output 
support where necessary. Complete prototype layouts of new information systems 
screens and reports demonstrating field placement. Obtain process owner and cus-
tomer approval of preliminary designs. Estimate measurements for process cost, 
quality, and speed or delivery at a task level. Be sure to simulate process execution 
wherever possible. Update process workflow standards and repeat demonstrations 
to process owners and customers. Achieve consensus that process performance is 
improved.

Program improvements. Do not intrude into the vendor source code. Pilot the 
results to reconfirm acceptance and measure results. Compare the new measure-
ments with the baseline (before) measurements. Has the process been improved? 
Have all GAPs been closed? Repeat and refine until measurable improvement has 
been achieved. Finalize performance measurements. If no measurable improvement 
can be achieved, abandon effort. Do not alter the system for no benefit.

Complete Updated Process Standards

Refine the process workflows until they adequately and accurately depict the pro-
cess tasks and input/output support. Complete process work instructions for any 
referenced screen or report in the process.

Continuously Improve Lean Performance

The lean transformation is never complete—it is a process, not a destination. From 
this point on there is a constant dual challenge for the Lean Performance Manage-
ment team. It must work together with the process teams to maintain the progress 
mode, deploying advanced management policies on a regular basis and seeking 
new opportunities to further improve those processes improved in the Lean Per-
formance project.
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3MUs, 23, 27, 60, 132, 214, 308, 315
 MUDA, 132–137
 MURA, 132
 MURI, 132
4Ms, 23, 27, 60, 146, 308, 315
 machine (facilities) checklist, 148–149
 man (operations) checklist, 147–148
 materials checklist, 149–150
 operating methods checklist, 150–152
5 Ws-1 H, 23, 27, 60, 142, 308, 315
 How questions, 146
 supplier selection qualification example, 61
 What questions, 143
 When questions, 144–145
 Where questions, 143–144
 Who questions, 142
 Why questions, 145
5Ss, 23, 27, 45, 60, 137, 308, 315
 scrubbing, 139–140
 sorting guidelines, 138
 5Ss in office checklist, 216
 sustaining, 141
 systematizing, 140–141
5Ss in the Computer Room Checklist, 219–220
9 Forms of Office MUDA checklist, 215–216
95 percent principle, 76

a
Accounting. See Lean accounting
Accounting data conversion strategy, 287
Accurate customer data, as first step in lean 

forecasting, 88
Action processes, 77, 79

Activity-based costing, 201
Activity-level processes, kaizen focus on, 53
Activity processes, identifying, 246
Activity tracking, 37
Advanced planning systems (APS), xxxii
Advanced production scheduling (APS) 

applications, use with lean commerce 
model, 84

Advocate role, 190
 in lean performance projects, 162
Aftermarket products site
 current process activity overview diagram, 

247
 lean performance team, 255
 manufacturer process overview, 236
 process workflow diagram status, 266
 progress by primary process areas for, 268
 progress by process areas for, 267
 progress by secondary process areas for, 269
Allfrey, Ed, xxvi
American management
 and disposable worker attitude, 120
 hubris of, xvii
 overuse of authority by, 114
American Production and Inventory Control 

Society (APICS), 5
American-style lean cultural principles, 114
Analysis of variance (ANOVA), 45
Apathy, 184
 as barrier to lean performance 

transformation, 181
Assembly defects, lean vs. mass production 

comparison, 14
Assembly scheduling screen, 98, 99
Assembly space per car, lean vs. mass 

production comparison, 14
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Autocratic management, as barrier to leanness, 
183

Automobile industry
 foreign ownership of, 7
 Toyota market share, 45
Automotive age, 4
Available to promise inquiry, 91

B
Back flushing, 40, 41
Balanced flow, 176, 314
Balanced plants, 92
Balanced production, 90
Bar coding
 existing capabilities, 201
 implementing process-integrated, 202
Batch quantity, reducing to one, 315
“Before” process diagrams, 311
Best of breed approach, at Dell Computer, 42
Big 3, 13
 difficulties in lean practices implementation, 

48
Bills of material (BOMs), 289, 292, 294, 329
BOM release points, 96
Bonus sharing, 120, 121
Boom-bust patterns, 13
Bottleneck engineering, by lean performance, 

78
Box Score, 29
Budgets, continuous updating, 30
Buffer inventories, 34, 40
 calculation by MRP, 87
Buffer stock management, with MRP, 41
Build-to-order process, 190
 in Toyota, 109, 110
Business plan, centralized integrated data 

support and monitoring of, 202
Business planning, 286
 key lean software features, 223
Business process areas, 156
Business process reengineering, xxxiv, 66, 67
 comparison with lean production and lean 

performance, 68–79
 failures due to poor methodology, 75
 as primary failed tactic of American 

management, 51
 project scope comparison, 74
 quality issues comparison, 76

 results comparison, 77
 scope, risk, time, participation, 72
 tactical issues comparison, 75
 top-down nature of, 70
Buy/pay processes, need for ERP, 40

c
CAD/CAM capabilities, 200
CAD/CAM Interchange, 33
Capital markets, use of mass production 

thinking, 47
Carroll, Brian J., xix–xxi
Cellular production, 15, 17, 175
Cementheads, 118, 184
Central cash management, 202
Central common data, 39
 decline of, 40
 importance for lean commerce approach, 87
Chalk exercise, 62
Challenging processes checklist, 320–326
Champion role, 190, 191
 in lean performance projects, 162
Change agent role, 190
 in lean performance projects, 163
Checklists, xxx
 9 Forms of Office MUDA checklist, 

215–216
 challenging processes checklist, 320–326
 lean cultural principles, 122–128
 lean transformational principles, 130–132
 5Ss in the Computer Room Checklist, 

219–220
 5Ss in the Office Checklist, 216, 217–219
China strategy, for lean performance, 103–104
Click and mortar, 88
Command-and-control management systems, 

180
Common components, 49, 95
Communications analysis, 344
Communicator role, 190
 in lean performance projects, 162
Company readiness, 167
 for lean performance projects, 173–176
Competitive management, 62
Competitive supply chains, keys to, 103
Component lead time, 40
Computer, minimized role in lean performance 

systems, 35
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Computer integrated manufacturing, 174
Conceptual design specifications document, 

342, 344
Concurrent development, 25
Concurrent engineering processes, 202
Concurrent processes, 26
Conference/education room, organizing, 213
Continuous improvement, xxxii, 14, 24, 110, 

389
 and continuous measurement, 79
 in lean performance methodology, 76
 loyalty as enabler of, 19, 30, 119–127, 121, 

126–128, 265, 275
 process data and measurements as drivers of, 

122, 128, 265, 275
 quality assurance review, 239
Continuous lean performance modules, 

363–364
 continuously improving lean performance 

module, 379
 implementing improved processes module, 

365
Continuous lean performance phase, 267
Continuous price reduction targets, in supply 

chains, 102
Continuously improving lean performance 

module, 267–268, 379
 building new information system supports, 

389
 completing updated process standards, 389
 continuous improvement, 385–387, 389
 identifying processes and teams, 388
 information process technology deployment, 

388
 lean performance analysis, 388
 lean performance measurements, 379–385
 management policy deployment, 387
 project team tasks, 379
Cooperative management, 62
 in Japanese culture, 114
Cost, superiority of lean performance in 

delivering, 188
Cross-enterprise process analysis, 328
Cross-enterprise process boundaries, 244
Cross-enterprise process manager role, 372
Cross-enterprise processes, 177
Cross-enterprise teams, 197, 199
Cross-functional lean performance teams, 154, 

197, 199
Cross-functional process boundaries, 244
Cross-functional process manager role, 372

Cross-functional process organization, 20, 33, 
177

 barriers to, 23
Cross-training
 importance of process standards in, 259
 increased hourly rates for, 120
Cultural competition, 3
Cultural cooperation, 3
Culture, defined, 114
Current process activity overview diagram, 246
 aftermarket, 247
 corporate, 246
 international manufacturer, 248
Current projects and strategies definition, 241, 

242
Custom software development
 in business process reengineering, 70
 and failures of process reengineering 

projects, 75
 in RAD-JAD approach, 70
Customer demand, in lean commerce model, 83
Customer order recognition, 299
Customer preferences, data collection of, 89
Customer pull, 66, 82, 94, 96, 315. See also Pull 

mechanisms
 checklist, 131
 lean commerce as response to, 81
 of value from process owner, 129
Customer Relationship Management (CRM), 

xxxii, 8, 33, 81, 84, 292
 key lean software features, 225
Customer requirements
 as key to realistic demand requirements, 89
 in lean production smoothing, 90
Customer satisfaction, J-3 focus on, 47
Customer service
 Dell Computer problems, 42–44
 as secondary concern in mass production, 8
Customer TAKT, 29, 66, 87, 90, 96, 169, 170, 

212
 as demand for capacity, 94
 per time fence, 94
 role in production smoothing, 93
Customization order processing, 89
Cutover work plans, 340
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d
DaimlerChrysler, reductions in vehicle 

production, 48
Dashboard concept, SOP planner screen and, 

94
Data conversion process management, 

339–340, 340
Data conversion strategy, 340
 IT team responsibility for, 296
Data processing, future of, 79
Data sharing, 34
Database financial entities, 291
Database testing, defining, 346
Dearborn Works Charter, xxii
Decision processes, 77, 79
Defects, caused by maintenance issues, 25
Dell Computer, failure of ERP implementation, 

42–44
Demand for capacity, 94
Demand pull rate, 94
Demand source rules, selectable, 96
Deming, W. Edwards, 119, 285
Deming code, xviii–xix
Deming legacy, xix–xxi
Demonstrated capacity, 90
Denso, 36
Department managers, identifying for critical 

areas, 200
Department of Defense, use of RFID, 107
Departmental focus, 180
 as obstacle to lean implementation, xxxiii
Departmental lines of authority, 9
 as barriers to lean processes, 23, 84
Departmental objectives, in mass production 

mindset, 8
Deployment, at process level, 192
Design team workplan, 343
Detail design specifications document, 342, 

344–345, 346
Developer role, in lean performance projects, 

163
Developing lean performance teams module, 

241
 finalizing projects and strategies in, 

241–242
 process identification, 244–246, 253, 

257–260, 264–265
 project team tasks, 241–265
 sequels to lean performance planning, 

265–268

 site configuration development, 242–243
 steering committee progress reporting, 265
Disconnected business processes, eliminating, 

205
Disposable worker attitude, in American 

workplace, 120
DMAIC, 44
Dotcom meltdown
 and feature overkill, 70
 and pack-and-ship failures, 88
Downsizing, 114
Drucker, Peter, 119

e
E-kanbans, 105, 106
EDI/XML/SOAP, 340
Education and training, 19
 education plan development, 189
 employee need for, 164–165
 general competency classes list, 278
 in implementing improved processes 

module, 378
 process standards as basis for, 116
 as requirement of lean performance 

organizations, 19
Educator role, 190, 198
 in lean performance projects, 163
Employee empowerment, 164, 165, 283
Employee suggestion systems, 283–286
Engineered cycle time, 90
Engineering. See also Lean design and 

engineering
 adversarial relationship to information/

support process owners, 9
 adversarial relationship to process workers, 8
 offshoring, 103
Engineering autonomy, tradition of, 26–27
Engineering change notice
 lean benefits, 64
 process, 63
Engineering data conversion strategy, 292
Engineering data maintenance policy, 292
Engineering processes, lean project strategies 

for, 193, 194
Engineering team, 154
Engineering team tasks, improving process 

performance module, 288–292
Enterprise lean vision elements, 172
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Enterprise Requirements Planning (ERP), 33. 
See also ERP

Equipment, 5S checklist, 219–220
ERP, 174
 challenges facing implementers, xxviii
 conflicts with lean performance, 35–41
 cyclical nature of customer planning and 

ordering processes in, 82
 as enabler of virtual lean enterprise, 37
 failure of implementations, 42–44
 failure to achieve makeable schedules, 97
 in lean commerce model, 97
 unnecessary data collection with, 38
 using lean commerce with existing suites, 

84
ERP project manager
 as lean champion, 3–7
 need for involvement in offshoring, 103
ERP software
 software-required tasks in, 316
 system screen work instructions, 273
Error proofing, 15, 176
Ethical leadership, Ford’s code of, xxii
Evaluating and selecting software module, 

209–212
 9 forms of office MUDA checklist, 215–216
 conference/education room organization, 

213
 determining workshop attendees, 213–214
 drafting of key lean software features 

checklist, 223
 key lean software features workshops, 

220–221
 management tasks, 212–213
 process area workshops, 214–215
 process stream key lean features checklist, 

221–223
 project office organization, 213
 project team organization, 212–213
 project team tasks, 213–227
 reporting progress to management steering 

committee, 223
 reviewing LPA masters, 214
 5Ss in computer room checklist, 219–220
 5Ss in office checklist, 216, 217–219
Evolutionary operation (EVOP), 45
Executive information systems (EIS), 84
Existing capabilities, 200–201
External design specifications document, 342, 

345

External relationships, in lean commerce 
model, 84

External reporting requirements, 28

f
Facilitator role, 191, 198
 in lean performance projects, 164
Facilities, 4Ms checklist, 148–149
Factory data collection capabilities, 201
Factory flow, in lean commerce model, 100
Failure modes and effects analysis (FMEA), 45
Features, addition of unnecessary, 70
Final assembly screen, 101
Finance team, 154
Finance team tasks, improving process 

performance module, 286–288
Financial management, 286
 key lean software features, 226
Financial processes, lean project strategies for, 

193, 194
Financial/reporting processes, need for ERP, 41
Flat world, 5
Flexible start/finish times, 120
Flow, as lean transformational principle, 56
Flow software, 38
Fluctuating demand, 87
FMS capabilities, 200
Food and Drug Administration, RFID 

initiatives, 107
Ford, Henry, 10, 12
 code of ethical leadership, xxii
Ford Motor Company
 announced layoffs, xvii
 overcapacity problems, 47
 vs. Toyota, 46
Forecasting
 encouragement by lean commerce, 87
 need for ERP, 41
Forecasting error, 104
Forward flushing, 50
Frozen time fence, 96
 Toyota implementation, 109
Fuel pump returns process workflow standard, 

317–319
Functional process boundaries, 244
Future state, describing in mission statement, 

196
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G
Gainsharing, 120, 121
GAP, in lean performance analysis, 328
GAP analysis, 276, 282, 304, 316, 327
GAP solutions, 276, 328
GEMBA Thinkers, 53, 56
 and failure of American workers, 62
 principles for problem identification and 

resolution, 57
 vs. lean thinkers on performance 

measurement, 64
Gen2 Standard for Class I UHF tags, 108
General ledger accounts, 289–290
General Motors
 business turndown, xvii
 overcapacity problems, 47
 vs. Toyota, 46
Global IT processes, 203
Grinding process, redesign example, 71
Gross assembly hours, lean vs. mass production 

comparison, 14

Group technology capabilities, 200

H
Hardware analysis, 344
Hardware installation, 337–338
Heijunka, 7, 39, 88
Hewlett-Packard, vs. Dell Computer, 43
Hoshin Kanri, 52, 119
How questions, 316
 5 Ws-1 H, 146
Human resource management, in lean 

performance projects, 164, 165
Human resource processes
 mass production cultural beliefs in, 114
 staffing from temp pools, 120
Human resource team, 154
 perpetual skills inventory by, 280
 provision of foundational skills by, 280
 responsibility for employee suggestion 

systems, 284
Human resource team tasks, improving process 

performance module, 278–286

I
Imai, Masaaki, xxi, 51, 57
 on failure of results-oriented thinking, 62
Implementation, countdown to, 377
Implementation readiness assessments, 

376–377
Implementing improved processes module, 267, 

365
 auditing lean performance, 374–376
 continuous deployment of lean policy and 

strategy, 372–373
 counting down to implementation, 377
 implementation readiness assessments, 

376–377
 implementing improved processes, 378
 implementing lean performance 

management, 368–372
 maintaining lean performance teams, 

365–368
 management tasks, 365–376
 production start-up support, 378
 project team tasks, 376–378
 providing additional training, 378
 verifying system integration, 377
Improve process performance module, 265–266
Improved processes, implementing, 378
Improvement status, 374, 375–376
Improving process performance module
 challenging processes checklist, 320–326
 completing lean performance analysis, 

304–335
 engineering team tasks, 288–292
 finance team tasks, 286–288
 human resource team tasks, 278–286
 information team tasks, 296–299
 lean commerce team tasks, 299–304
  lean performance team education, 

275–278
 maintaining lean performance teams, 

273–274
management tasks, 273–275
 materials team tasks, 292–294
 operations team tasks, 294
 project team tasks, 275–278
 steering committee meetings, 274–275
Inaccurate data, obligation to avoid passing 

on, 119
Industrial Age
 end of mass production era in, 3
 lean production era of, 7
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Industrial Revolution, 10
Inflexible thinking, as barrier to leanness, 183
Information age, 4
Information-based management practices, 

xxxiii
Information flow, as component of product 

flow, 210
Information process technology deployment, 

388
Information/support process characteristics, 

245
Information support processes, in lean 

commerce model, 82
Information system supports, building new, 

389
Information systems management, lean project 

strategies for, 193, 194
Information team, 154
Information team tasks, improving process 

performance module, 296–299
Information technology
 failure to enable management decision 

processes, 77
 flattening of demand-supply distance by, 4
 need to enable improvements in support and 

management processes, 73
 transformation of lean practices by, 6
Innovation
 focus on product vs. process, 180
 mass production hindrances to, 8
 process quality as focus of, 115
Integrate systems module, 266
Integrating systems module, 337
 completing hardware and communications 

analysis, 344
 creating production databases, 339
 creating test and training environments, 339
 defining interface and database testing, 346
 installing hardware and software, 337–338
 managing data conversion process, 339–340
 managing outsourced programming, 

345–346
 preparing detailed design specifications, 

344–345
 process-oriented system design, 342
 project team tasks, 337–346
 setting up system security, 338
 summarizing proposed modifications, 

342–344
 system initiation, 338
 testing system setup, 339

Interface testing, defining, 346
Interim outputs, monitoring for quality, 24
Internal design specifications document, 342, 

345
International manufacturer
 current process activity overview diagram, 

248
 lean performance team, 256
 process area overview, 237
Internet-based customer relationship 

management, 85, 88
 at Toyota, 109
Inventory
 MUDA in, 216
 negative value of, 28
 reduction of, 190, 201
 shifting burden and cost down supply chain, 

102
Inventory build and drain, 94
 persistence of, 83
Inventory management practices, 292
 key lean software features, 226–227
 lean vs. mass production comparison, 14
 in mass production mindset, 13
Inventory reductions, paying for education 

from, 281
IT professionals, difficulties with lean 

performance, xxxiv
IT projects
 misled focus on data/transactional 

processes, 74
 recurring problems in, 73

J
J-3, 13
 success through utilization of hidden 

capacity, 47
Japanese lean manufacturing, 14
 culture of social cooperation in, 114
 information flow and product flow in, 210
 Rouge River plant as inspiration for, 11
Japanese lean MRP, 36
Job displacement, 114
Job sharing, 120
Just-in-time production, xxvii, 98, 110, 174, 

190
 compromises with, 96
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K
Kaikaku, 52
Kaizen, xxxii, 7, 28, 50, 110
 focus on activity-level processes in, 53
Kanban, 6, 15, 17, 39, 105, 176, 212
Kanban cards, 102
 as effective production dispatching tools, 

105
 real-time generation of, 106
Kanban tickets
 based on manufacturing flow, 96
 in support of mixed model scheduling, 104
Key lean software features
 business planning, 221, 223
 customer relationship, 221, 225
 financial management, 223, 226
 general requirements, 221, 222
 inventory management and logistics, 223, 

226–227
 performance measurement, 223, 227
 by process stream, 221–2223
 product engineering, 221, 225
 production and operations, 221, 224
 supply chain, 223, 227
 workshop attendees, 213–214
Key lean software features checklist, 223
Key lean software features workshops, 220–221
Kitting, 41
Knowledge management, 5S checklist, 220

L
Labor specialization, 10
Layoffs
 avoiding during lean transformation, 121
 avoiding with employee suggestion system, 

286
 at Ford Motor Company, xvii
 and mass production cultural beliefs, 114
 in mass production systems, 13
 vs. work sharing, 16
Lean-able processes, 22
Lean accounting, 21, 27–31
 use of plain English in, 28
Lean applications, 167
 assessing opportunity to make, 176–177
Lean Business Administration (LBA), 278
Lean business policies, 68, 152, 192

 identifying and deploying, 191–192
 support lean thinking in global 

standardization of engineering 
processes, 193

 support lean thinking in global 
standardization of financial 
processes, 193

 support lean thinking in global 
standardization of information 
systems management, 193

Lean business process management
 activity level, 62–66
 lean performance implementation level, 

62–66
 lean policy deployment level, 50–53
 lean process innovation level, 53–62
 organizational level, 53–62
 strategic level, 50–53
 three levels of, 49–50
Lean capability, 177–179
Lean commerce, 79, 81–88
 customer relationship management in, 

88–90
 as enabler of Virtual Lean Enterprise, 81, 83
 and lean performance China strategy, 

103–108
 model overview, 86
 production smoothing in, 90–99
 SOA as enabler of, 108
 supply-chain management in, 100–102
 support for lean factory flow in, 104–108
 this moment makeable schedules in, 97–98
 Toyota Production System as model of, 

108–111
Lean commerce model, 86
 assembly scheduling screen, 99
 customer relationship level, 89
 ERP level, 97
 factory flow level, 100
 final assembly screen, 101
 persistence of inventory in, 83
 sales and operations planner level, 92
 SOP planner screen in, 93
Lean commerce team tasks, Improving process 

performance module, 299–304
Lean component suppliers, 12
Lean consumption, 36
Lean coordinator, 371
Lean cross-enterprise processes, 81
Lean cross-functional processes, 22
 implementing, 21–23
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 lean accounting, 27–31
 lean design and engineering, 26–27
 lean maintenance, 24–25
 lean new product introduction, 25–26
 lean quality management, 23–24
Lean cultural practices, 165
Lean cultural principles, 12, 18, 19, 110, 

113–115, 275
 checklist, 122–128
 differentiating from practices and tools, 113
 for Lean Performance Analysis, 308
 loyalty enables continuous improvement, 

119–127, 126–128
 next process is your customer, 119, 126
 process data driving continuous 

improvement, 122, 128
 process-oriented thinking, 115
 process owners as process experts, 117–119, 

125–126
 process ownership, 17
 process standards for every process, 

116–117, 124–125
 product quality from process quality, 

115–116, 123–124
 respect for workers’ knowledge, 17
 what before how, 115, 122–123 (See also 

What before how)
Lean customer relationship management, 

88–90, 177
Lean design and engineering, 21, 26–27, 177
Lean diagnostic tools, 60, 315
 5 Ws-1 H, 142–146
 4Ms, 146–152
 3MUs, 132–137
 5Ss, 137–141
Lean education, pay-as-you-go approach to, 281
Lean enterprise future state, 167–171
Lean Era, coming of, xxiii
Lean ERP, xx
Lean factory flow, support for, 104–108
Lean global supply chains, 7
Lean human resource practices, 120, 121
Lean implementation project plan, 189
Lean linkage and flow, 22
Lean maintenance, 21, 24–25, 177
Lean management decision, 78
Lean manufacturing, management support for, 

152
Lean new product introduction, 21, 25–26, 177
Lean performance
 auditing, 374–376

 barriers to, 181
 as baseline enabler for Six Sigma, 45
 as best methodology, 69–79
 comparison with reengineering and lean 

production, 68–79
 defined, xxxi–xxxii
 domination of American marketplace by, 

xxi–xxii
 as empowerment of common sense, 63
 foundation blocks, 67
 foundations of, 3
 goals of, xxxiv–xxxv
 as growth strategy, xxxvi
 importance of, xxxii–xxxiv
 path of, xxiii–xxiv
 as process improvement methodology, 66
 project scope comparison, 74
quality issues comparison, 76
 requirements for, 18–20
 results comparison, 77
 role of process operators in, 71
 scope, risk, time, participation, 72
 tactical issues comparison, 75
 use of process stream mapping, 58
 vs. ERP, 35–41
 workings of, xxxiv
Lean performance analysis, 68, 152, 155–156, 

156, 159. See also Lean performance 
loyalty analysis template

 completing in continuously improving lean 
performance module, 388

 completing in improving process 
performance module, 304–335

 GAP, solution, and benefit, 328
 guidelines for, 308
 lean business policy deployment, 192
 lean project strategy deployment, 195
 process improvement through, 309
 process measurement identified, 380
 project objectives deployment, 204
 technology deployed, 285, 299
Lean performance assessment, 189, 190
 analyzing results, 183–184
 company capability to become lean, 

177–179
 company readiness, 173–176
 completing, 166
 enterprise lean vision elements, 172
 five areas of, 167
 future lean enterprise visioning, 171
 lean enterprise future state analysis, 167–171
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 lean performance project constraints, 
180–182

 opportunity to make lean applications, 
176–177

 review of masters, 214
Lean performance China strategy, 103–104
Lean performance ERP project management, 

50
Lean performance implementation, 62–66
Lean performance improvement modules, 271
 improving process performance module, 

273
 integrating systems module, 337
 testing improved processes module, 347
Lean performance loyalty analysis template, 281
 objective deployed, 284
 policy deployed, 282
 process and team identified, 304
 strategy deployed, 283
Lean performance management
 cross-enterprise process manager role, 372
 cross-functional process manager role, 372
 implementing, 368–371
 lean coordinator position, 371
 process manager position, 371
Lean performance measurements, 379–385. See 

also Performance measures
Lean performance methodology, 33
 defined, 66–68
 and lean performance implementation, 

62–66
 and lean policy deployment, 50–53
 and lean process innovation, 53–62
 methodological superiority of, 69–79
 as process-based approach, xxxv
 process improvement by, 68–69
 rationale for, 45–49
 three levels of management in, 49–66
 and virtual lean enterprise, 33–35
 vs. ERP, 35–41
 vs. failure of ERP implementation, 42–44
 vs. Six Sigma, 44–45
Lean performance planning
 quality assurance review, 237
 sequels to, 265–268
Lean performance planning modules, 187–188
 deploying management policy module, 189
 developing lean performance teams module, 

241
 evaluating and selecting software module, 

209–212

 managing project module, 229
Lean performance practices, 152
 lean performance analysis, 155–156
 lean performance teams, 154–155
 management policy deployment, 152–153
 visual management, 155
Lean performance project process listing and 

sequence, 249–252
Lean performance projects
 advocate role, 162
 champion role, 162
 change agent role, 163
 communicator role, 162
 completing lean performance assessment for, 

166
 constraints on, 180–182
 educator/developer role, 163
 evaluating assessment results, 183–185
 facilitator/coach/catalyst role, 164
 lean performance assessment, 167–182
 managerial roles in, 161–162
 motivator role, 163
 preparing for, 184–185
 sponsor role, 162
 team builder role, 163
 time horizons, 198
Lean performance team training, 254, 257, 

275–278
Lean performance teams, 154–155
 aftermarket products company, 255
 corporate, 254
 international manufacturer, 256
 maintaining, 273–274, 365–368
Lean performance transformation, key issues 

and problems, 182
Lean policy deployment, 50–53
 continuous, 372–373
Lean practices, U.S. abandonment after WWII, 

11
Lean process innovation, 53–62
Lean production, xxxi, 85, 88
 comparison with reengineering and lean 

performance, 68–79
 cultural and transformational principles, 18
 defined, 14–16
 origin of, 10–14
 reasons for non-adoption, 16–18
 replacement of mass production in global 

supply chain by, 188
Lean production smoothing, 90–99
Lean progression, 78
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Lean project strategies
 for engineering processes, 193
 for financial processes, 193
 identifying and deploying, 192–195
 for information systems management, 193
 reducing manufacturing lead time, 201
Lean quality management, 21, 23–24, 177
Lean sales and operations planning, 177. See 

also Sales and operations planning 
(S&OP)

Lean servicing, 152
Lean strategy, continuous deployment, 372–373
Lean supply chain, 20, 177
Lean supply chain management, 100–102
Lean Thinkers, 51
Lean thinking, 72, 115
 as act of faith, xxv
 narrow focus on physical processes, xxxi
 opposition to mass production assumptions, 

187
Lean transformational principles, 19, 56, 129, 

312–315
 applying to process workflows, 312
 customer pull, 129, 131
 identifying value stream for each product, 

129, 130
 pursuit of perfection, 129–130, 131–132
 specifying value by product or family, 129, 

130
 value flowing without interruption, 129, 131
Lean vision confirmation, 191
Lean vs. Mass Production comparison, 14
Leanable processes, characteristics of, 253
Legacy investments, sale of, xvii
Level loading, 16
Lifetime employment, xvii
Long-run view, 19
Lost time, 25
Low-volume products, implementing flexibility 

for, 201
Loyalty, 120
 as enabler of continuous improvement, 19, 

30, 119–122, 121, 126–128, 265, 
275

 in lean organizations, 18
Lumpy demand, 87, 94
Lutz, Robert, 48

m
Maintenance. See also Lean maintenance
 as major cost center, 24
Maintenance processes, considering in 

equipment purchase, 24
Maintenance records, 24
Makeable schedules, and ERP systems, 97
Man, machine, material, method, 146. See also 

4Ms
Management, in mass production systems, 8
Management battlefield, xvi–xvii
Management commitment
 to lean accounting, 30
 to process quality, 115
 to quality, 23
 as requirement for lean performance, 18
 in value stream mapping process, 55
Management domination, failure to sustain 

lean transformation, 117
Management elitism, 117, 118
Management hierarchy, multilayered, 180
Management-labor strife, xvii
 and U.S. abandonment of lean practices, 11
Management policy deployment, 52, 152–153, 

387
Management policy deployment module
 identifying and deploying lean business 

policies, 191–192
 identifying and deploying lean project 

strategies, 192–195
 identifying and deploying project objectives, 

199–203
 lean vision confirmation/publication, 191
 management tasks, 189
 project mission definition, 195–196
 project organization setup, 197–199
 project scope definition, 196–197
 steering committee meetings, 203–205
 steering committee organization, 189–191
Management steering committee, progress 

reporting to, 223
Management tasks
 evaluating and selecting software module, 

212–213
 implementing improved processes module, 

365–376
 improving process performance module, 

273–275
 management policy deployment module, 

189–205
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Managerial process standards, 116
Managerial roles, 190–191
 in lean performance projects, 161–162, 179
Manufacturing facility overview diagrams, 293
Manufacturing flow, 96
 supporting, 6
Manufacturing lead time, reducing, 201
Mass Business Administration (MBA), shift to 

Lean Business Administration (LBA) 
from, 278

Mass production
 decline of individual customer importance 

in, 88
 end of era, 3
 limitations after 1950s, 13
 organizational consequences of, 8–10, 180
 volume cost thinking in, 17
Mass production cultural beliefs
 and human resource processes, 114114
 reflection in American auto industry, xvii
Mass production era, 4
Mass production principles
 impact on organizations, 22
 incompatibility with lean transformation, 

22
Mass production push, 82
Massachusetts Institute of Technology 

International Motor Vehicle 
Program, 14, 17

Master production schedule (MPS), 85
 SOP planner screen as dashboard for, 94
 time fence-based changes to, 95
Material consumption/staging/storage points
 identifying, 293
 validating representation of, 294
Material information flow analysis (MIFA) 

diagram, 293, 295
Material information flow analysis (MIFA) 

practices, 27, 53, 55, 60
Material information flow analysis (MIFA) 

transactions, 296
Material information flow diagrams, 155, 296
Material pulls, 104
Material requirements plan (MRP), 95
Materials checklist, 4Ms, 149–150
Materials team, 154
 test cycle processes, 359, 360
Materials team tasks, improving process 

performance module, 292–294
Means of production, ownership by 

multinationals, 7

Measurement system assessment, 44
Mediator role, 191
 in lean performance projects, 164–165
Methodology comparison, reengineering, lean 

production, lean performance, 68
MIFA diagrams, 329
Military bureaucracy style, 13
Mission impossible, 326
 avoiding in project objectives, 200
Mission statements, 197
 for process innovation, 196
 for reengineering, 195
 for systems approach, 196
Mixed flow lines, 176
Motion, MUDA in, 215
Motivator role, 190
 in lean performance projects, 163
Motor, as enabler of automotive age, 4
MRP, 174
 father of, xxi
 fixed dispatching practices of, 105
 as planning function within ERP, 37
MRP II, 37
 linking demand plans to supply plans with, 

85
MRP software, 5
 in lean ERPs, 7
MUDA, 57
 9 forms of office MUDA checklist, 215–216
 failure to achieve implementation, 55
 removing through lean ERP processes, 50
 workplace checklist, 132–137
MURA, 132
MURI, 132

n
Network-resident process workflow and work 

instruction standards, 362
New product development cycle time, reducing, 

173
New product introduction. See also Lean new 

product introduction
 business process example, 59
Next process is your customer, 119, 126, 265, 

275, 291
Numbering conventions, IT responsibility for, 

297
Numbering significance schemes, 297
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o
Office supplies, 5S checklist, 217
Offshoring, 3
 of customer support to India, 42
 need for ERP project manager involvement 

in, 103
 out-of-stock conditions and lost sales due to, 

104
 as transitory stage, 7
Ohno, Taichii, 12, 13, 118
On-demand customers, offshoring 

considerations, 103
One-piece flow, 56, 176, 279
Online return credit work instruction, 330
Open issue log, in pilot testing, 357
Open issue template, 234
Open issues
 maintaining resolution process, 230–235, 

257
 open issue form, 232
Operating methods, 4Ms checklist, 150–152
Operational process standards, 116
Operations, 4Ms checklist, 147–148
Operations planning systems (OPS), xxxii
Operations TAKT, 29, 66, 87, 90, 212
 as supply of capacity, 94
Operations team, 154
 test cycle processes, 359–360
Operations team tasks, improving process 

performance module, 294
Opportunity lost, MUDA in, 216
Order entry, process requirements definition, 

311
Order-ship processes, need for ERP, 40
Organizational boundaries, as barrier to lean 

cross-functional processes, 23
Out-of-stock conditions, and offshoring, 104
Outsourced programming, managing, 345–346
Outsourcing, 3, 114
 as transitory stage, 7
Over-the-wall design, 48
Overhead allocation method, 287
Overhead cost accumulation module, 288
Overlapping processes, 26
Overlapping shifts, 120
Overproduction, MUDA in, 215

P
Pacemaker processes, 92
Part conveyance, 15
Parts interchangeability, 10
Payroll, 340
People
 as assets, 120
 loyalty to, 119–122 (See also Loyalty)
Perfection, pursuit of, 129–130, 131–132, 315
Performance improvement, 265
quality assurance review, 237
Performance measures, 153, 257
 basis in outputs/inputs/throughputs, 9
 defining for Lean Performance Analysis, 

328–329
 GEMBA Thinkers vs Lean Thinkers on, 64
 identifying, 276
 key lean software features, 227
Period order kanbans, 106
Permission practices, 121
Perpetual skills inventory, 280
Pilot prototype test roadmap, 349
 database review activities, 349
 system setup activities, 350
 test cycle 1, 351–354
Pilot testing, 348
 source documents for, 357
Pitney Bowes Freight Management, 340
Plan Do Check Act (PDCA) improvement 

cycle, 119
Planning imbalances, 83
Planning time fences, 95. See also Time fence
Plant accounting, 286
Policy deployment and measurements summary
 process and team identified, 305–307
 process measurement identified, 382–384
 technology deployed, 300–302
Practical flow, 56
Preventive maintenance, 24, 65, 175
Price reduction, as motivation for lean 

performance projects, 173
Process, MUDA in, 215
Process activity overviews, 157, 158
Process and team identification, at continuous 

improvement stage, 388
Process architecture, 156
Process area diagrams, 245
 current process activity overview diagram, 

246
Process area overview diagrams
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 aftermarket products manufacturer, 236
 international manufacturer, 237
 manufacturer corporate site, 235
Process area teams, 198
Process area workshops, for evaluating and 

selecting software module, 214–215
Process areas overview diagrams, 155
Process boundaries, 244
Process complexity, 325–326
Process control, 116
 importance of process standards for 

establishing, 259
Process cost, 323–324
Process discrepancy, 320–321
Process effectiveness, 322–323
Process efficiency, 57
 and timeliness, 323
Process empowerment, 321–322
Process experts
 checklist, 125–126
 process owners as, 117–119, 125–126, 265
Process flow, measuring time and distance 

characteristics of, 314
Process GAPs identification, 257
Process identification, 244–246, 253, 257–260, 

264–265
Process implementation, 309
Process improvement, 309
 J-3 focus on, 47
 in lean commerce model, 84
 with lean performance, 68–69
 lean performance contributions to, 68–69
 management expectations of, 205
 quality issues comparison, 76
Process innovation and System Innovation 

(RAD-JAD) approach, 70
 project scope comparison, 74
 results comparison, 77
 scope, risk, time, participation, 72
 tactical issues comparison, 75
Process integrated document tools, 201
Process linkage issues, as barrier to lean 

organization, 23
Process listing and sequence, 249–252, 253
Process manager role, 371
Process master index, 331–335
Process measurements, 308
 based on process standards, 116
 as driver of continuous improvement, 122, 

128, 265, 275
Process operators

 identifying, 200
 placing into process definition cycle, 71
Process orientation, 12, 17, 19
 at Toyota, 12
Process-oriented system design, 342
Process-oriented thinking, 115, 264
Process overview diagram, 341
Process owners
 checklist, 125–126
 customer pull from, 315
 identifying, 68, 200
 as process experts, 117–119, 125–126, 265
Process ownership, 12, 17
 methodology comparisons, 76
 and participation in stream mapping, 65
 and process expertise, 19, 55, 56
Process performance measures, 64
Process quality, 324–325
 delegation and misappropriation of 

responsibility for, 8
 as enabler of product quality, 115–116, 

123–124, 265, 275
Process redesign. See also Business process 

reengineering
 failure of, 69
 grinding process example, 71
Process requirements definition, 316
 interview and status listing, 310
 order entry, 311
Process speed, 325
Process stability, 45
Process standard cost, 20
Process standardization, 152, 309
Process standards, 19, 28, 41, 45, 58, 65, 76, 

115, 156, 205, 276
 checklist, 124–125
 completing updated, 389
 for every process, 116–117, 265, 275
 explaining benefits of, 258–259
 as foundation of lean implementation, 56
 lack in mass production companies, 9
 team member reluctance to complete, 258
Process stream accounting, 29, 172
Process stream key lean software features 

checklist, 221–223
Process stream mapping, 28, 53, 65, 209, 210
 lean performance use of, 58
Process-stream mapping, 7
Process system innovation, 67
Process test results, 360
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Process testing, 265, 266–267, 303, 309, 
356–360

Process thinking, 152
Process view, of organizations, 253
Process waste and strain, 320
Process work instructions, 156, 320
Process workers, adversarial relationship to 

engineering, 8
Process workflow, 71
 development by process experts and 

customers, 311
 example, 260–262
 fuel pump returns, 317–319
 updates to, 361–362
Process workflow diagram status, for 

aftermarket site, 266
Process workflow standards, 154, 156, 273, 329
Producer obligations, 102
Product design. See Lean design and 

engineering
Product development, offshoring, 103
Product development time, at Big 3 auto 

manufacturers, 49
Product engineering, key lean software features, 

225
Product family planning, 95
Product features, eliminating unnecessary, 27
Product lead time, shortening, 38
Product life cycle, Big 3 auto makers’ 

challenges, 48
Product life cycle management (PLM), 33
Product quality, process quality as source of, 

115–116, 123–124, 265, 275
Product specialists, vs. professional salespeople, 

89
Product specifications, coordinating with 

manufacturing process capabilities, 
27

Production and operations, key lean software 
features, 224

Production databases, creating, 339
Production scheduling
 imbalances in, 83
 in lean commerce model, 82
Production smoothing, 7, 39, 88
 Internet-based, 85
 in lean commerce model, 90–99
Production start-up support, 378
Productivity, 47
Profit-sharing benefits, 120, 121
Program modification listings, 343

Project communications, maintaining, 229
Project control spreadsheet, 264
Project management module, 229
 open issues resolution process, 230–235
 progress reports to steering committee, 239
 project communications maintenance, 229
 project organization maintenance, 235–236
 project plan maintenance, 230
 project summary bar chart maintenance, 

229
 project team tasks, 229–239
 quality assurance process maintenance, 

236–239
Project mission, defining, 195–196
Project objectives
 for activity-based costing, 201
 for business plan centralized integration, 

202
 for central cash management, 202
 for centralized period financial closings, 202
 for concurrent engineering processes, 202
 deployment of, 206–208
 for global IT processes and organization, 

203
 for global standard hardware and software, 

202–203
 identifying and deploying, 199–203
 for low-volume product flexibility, 201
 for manufacturing lead-time reduction, 201
 for process integrated bar coding, 202
 for process integrated document tools, 201
 for standard engineering product data 

management software, 202
 for supplier partnerships and certification, 

201
Project office, organizing, 213
Project organization charts, 155, 238
Project organization maintenance, 235–236
Project organization setup, 197–199
Project plan maintenance, 230
Project results
 “before” process diagram, 311
 conceptual design documents, 344
 data management/data conversion strategy, 

340
 design team organization chart, 342
 design team workplan, 343
 detailed design specifications, 346
 external design specifications, 345
 final data conversion and cutover work 

plans, 340
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 final software specifications, documents, 
and testing requirements, 346

 internal design specifications, 345
 material information flow analysis 

transactions, 296
 material information flow diagrams, 296
 network-resident process workflow and work 

instruction standards, 362
 preliminary BOMs and routings, 292
 process test results, 360
 program modification listing, 343
 prototype and pilot test results, 348
 site configuration diagrams, 344
 stress test results, 361
 system recovery log, 338
 unit-tested programs, 346
 user training plan, 362
Project scope, defining, 196–197
Project scope statements, 196, 197
Project summary bar charts, 155, 230
 maintaining, 229
Project team tasks
 continuously improving lean performance 

module, 379–389
 developing lean performance teams module, 

241–265
 evaluating and selecting software module, 

213–227
 implementing improved processes module, 

376–378
 improving process performance module, 

275–319
 testing improved processes module, 

347–362
Project work plan, 230, 231
Proposed modifications, summarizing, 

342–344
Prototype testing, 348
Pull-based production processes, 102
Pull mechanisms, 36, 38, 66
 in lean commerce strategy, 82, 86, 114
 as lean transformational principle, 56
Purchasing, 292
Pursue perfection, 315
 as lean transformational principle, 56
Push mechanisms, 37, 38
 in ERP and MRP systems, 86

Q
Quality, superiority of lean performance in 

delivering, 188
Quality assurance reviews, 236–239, 331
 topics to cover, 239
Quality cost and delivery (QCD), 283
Quality data, 291
Quality defects, MUDA in, 215
Quality Documentation Interchange, 33
Quality first, 152
Quality function deployment (QFD), 53, 56
Quality management. See also Lean quality 

management
 as strategic company goal, 23
Quality standards, standard and acceptable 

levels, 24
Quick response
 with lean commerce approach, 81
 as motivation for lean performance projects, 

173

r
Radio frequency identification (RFID), 105, 

106
 managing real-time in-stock and transit data 

through, 107
Rapid setups, 65
Rate-based planning, 97
Reactive maintenance, minimizing through 

scheduled maintenance, 25
Redundant activities, eliminating, 205
Regression analysis, 45
Regulations, 28
Replenishment processes, and kanbans, 106
Reporting, limiting to backflushing of 

consumed inventories, 98
Resistance, 184
 as barrier to lean performance 

transformation, 181
 by management, 183
Respect for people, 111
Response surface methodology (RSM), 45
Results orientation, 17, 64
 as failure of American management, 52, 62
 vs. process orientation, 17
Reward system, for employee suggestions, 285
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Rigid organizational structures, as barriers to 
leanness, 183

Role set, for lean performance projects, 161–165
Rouge River plant, 11
Rough cut capacity planning, 97
Routings, 292, 294, 329

S
5S in the Office Checklist, 216, 217–219
Safety stocks, planning for, in offshoring 

ventures, 103
Sales, links to customer service, 43
Sales and marketing, 292
Sales and operations planning (S&OP), 29, 

39, 85
 in lean commerce model, 92
Sarbanes-Oxley (SOX), 28
Schedule adjustments, drivers of, 98
Scheduled maintenance, 25
Scorecard presentations, 29
Scrubbing, 137
 5S guidelines for, 139–140
SDCA cycle, 208. See also Standardize, do, 

check act (SDCA) cycle
Seasonal demand, 87, 94
Selling-distribution relationship, in lean 

commerce, 82
Sequential development, 25
Service-Oriented Architecture Protocol 

(SOAP), 108
Shakers, lean process among, 3
Shipping process, importance to lean 

commerce, 82
Single-minute exchange of die (SMED), 15, 175
Site configuration development, 242–243, 243
Site configuration diagrams, 155, 344
Site leaders, 197
 for multisite projects, 199
Site team development, 254
Six Sigma, 33
 as business quality philosophy, 44
 vs. Lean Performance, 44–45
Small lot production, 16, 176
Soft closes, 202
Software evaluation and selection project team, 

212–213
Software installation, 337–338
Software training, 276

Software vendor-sizing profiles, 243
SOP planner screen, 93
 as dashboard for MPS, 94
Sorting, 137
 5S guidelines for, 138
SOX requirements. See Sarbanes-Oxley (SOX)
Sponsor role, 190, 191
 in lean performance projects, 162
Stability status, 374, 375
Standard hardware and software, 202
Standard software formats, for engineering 

product data management, 202
Standardize, do, check act (SDCA) cycle, 56, 

308
Standardizing, 137
Statistical process control, 44
Steering committee, 274–275
 conducting meetings, 203–205
 organizing, 189–191
 policy team objectives, 368
 project management reporting to, 239
Straightening, 137
 guidelines for, 139
Strategic-level processes, 51
Stress Test, 299, 360–361
Supplier broadcasts, 98, 104, 105
Supplier certification, 24
Supplier management, 292
Supplier obligations, 102
Supplier plans, broadcasting, 98
Supplier relationship management (SRM), 33
Supply-chain agreements, 34
Supply-chain management (SCM), xxxii, 33, 

38, 66, 174
 key lean software features, 227
 in lean commerce model, 100–102
Supply-chain performance, 102
Supply of capacity, 94
Support buffers, 83
Survival status, 374
Sustaining
 guidelines for, 141
 5S guidelines for, 141
Synchronous flow, xxvii, 176
System initiation, 338
System innovation, 66
System integration, verifying, 377
System overview diagram, 341
System processes, 35
System recovery log, 338
System security setup, 338
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System setup testing, 339
Systematizing, 137
5S guidelines, 140–141
Systems integration, 265

t
TAKT time, 15, 39, 92
Target costing, 29
Taylor-style input-task-output, 45
Team and process identification, 276
Team approach, 18, 119
 in new product introduction, 25
Team-based performance incentives, 120
Team builder role, 190
 in lean performance projects, 163
Team development, 258
Technology
 enabling power of, xxv
 how before what in, 115
 as mere enabler of lean processes, 35
Technology deployment, 276, 299, 388
Temporary workers, use in lean thinking, 120
Test and training environments, creating, 339
Test cycle processes, 358–359
Test cycles, 358
Test improved processes module, 266
Test team establishment, 348–349, 355
Test team kick-off meeting, 355
Testing improved processes module, 347
 establishing test team, 348–349, 355
 objectives of testing, 347–348
 process test, 356–360
 process workflow and work instruction 

update, 361–362
 project team tasks, 347–362
 prototype and pilot testing, 348
 stress test, 360–361
 test team kick-off meeting, 355
 user training program, 362
Testing objectives, 347–348
Time fences, 40
 Customer TAKT per, 94
 planning in master-production-based, 95
 as rules governing MPS changes, 95
Total Quality Management (TQM), xxxii, 15, 

72, 174
Total system thinking, 152
Toyoda, Eiji, 13

Toyota, xvii
 development of lean practices at, 12
 direct selling system, 110
 extension of production capacity, 46
 focus on common components, 48
 four-day car build times, 109
 increase in global market share and profits, 

45–46
 pioneering of lean practices at, 13
 use of common components, 49
Toyota Management System, 12
Toyota North America
 Carroll’s career progression at, xxi
 implementation of lean commerce model, 

85
Toyota Production System (TPS), 12, 47, 62
 five-month, three-month, one-month orders 

in, 109
 as model of lean commerce, 108–111
Train and retrain philosophy, 13
Training assignments spreadsheet, 279
Training Within Industry (TWI), 13
Transaction controls, timing of elimination, 

287
Transaction matrix, 287
Transactions matrix, 28
Transformation constraints, 167, 180–182
Transportation, MUDA in, 215
Turf battles, 23

u
U-shaped cells, 175
Unclear communication, MUDA in, 216
Union intransigence, 184
Unique parts, 95
 production liabilities of, 48
Unit-tested programs, 346
Unmodified software, 259
 rationales for implementing, 211
Unneeded materials, eliminating in lean 

commerce model, 83
User training program, 362

V
Value
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 as lean transformational principle, 56
 non-interruption of flow, 129, 131, 313–315
 specifying by product or family, 129, 130, 

312
Value-added, 72, 78, 190, 313
 as lean transformational principle, 56
Value-added process analysis, 176
Value-added tasks, identifying in process 

stream, 129
Value stream, identifying by product, 20, 129, 

130, 312, 313
Value stream mapping, 50, 53, 116
 failure to achieve lean implementation, 55
Vendor selection criteria, in lean supply chains, 

102
Vendor-supplied software, unmodified 

implementations of, 211
Vendors, excluding from key lean software 

features workshops, 214
Virtual Lean Enterprise, xv, xxviii, 5, 20, 

33–35, 78
 ERP as enabler of, 37
 lean commerce as enabler of, 81, 83
 requirements for Internet-based production 

smoothing, 85
Virtual supply chains, importance of linking, 

88
Visual management reporting, 28, 155
Visual pull practices, 40
Volume cost thinking, in mass production 

systems, 17

W
Wagoner, Rick, 48
Waiting, MUDA as, 215
Wal-Mart
 continuous improvement implementation, 

110
 use of RFID, 107

Warehouse facility overview diagrams, 293
Waste. See also MUDA
 elimination in lean manufacturing systems, 

15, 44, 79, 190
 forms in workplace, 132–137
What before how, 62, 75, 264, 275
 checklist, 122–123
 in process redesign, 70
What questions, 5 Ws-1 H, 143
When questions, 5 Ws-1 H, 144–145
Where questions, 5 Ws-1 H, 143–144
Who questions, 5 Ws-1 H, 142
Why questions, 5 Ws-1 H, 145
Wight, Oliver, xxi
Willow Run B-24 bomber assembly facility, 11
WIP reporting, elimination of, 41
Work cell capabilities, 200, 279
Work instruction diagrams, 155
Work instruction update, 361–362
Work instructions, 71, 156
 how-to example, 263
 online return credit, 330
 producing, 329–335
 template, 160, 278
Work sharing, 16
Worker involvement
 in lean practices, 14–15
 in process stream mapping, 59
 as requirement for becoming lean, 18
Workflow diagrams, 155
 template, 160, 277
World-class manufacturing, management 

support for, 152
World War II, U.S. lean practices during, 11

Z
Zero buffer, 96
Zero defects (ZD), 15, 175
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