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What Can Y our Business Learn From Toyota?

* Double or triple the speed of any business process
* Build qudity into workplace systems

» Eliminate the huge costs of hidden waste

* Turnevery employeeinto aquality control inspector

With amarket capitalization greater than the value of General Motors, Ford, and Chryder combined, Toyotaisalso,
(by far), theworld s most profitable automaker. Toyota s well-known secret wegpon isLean production the
revolutionary approach to business processesthat it invented in the 1950s and has spend decades perfecting. Less
well known are the management principles that underlie Lean production, Lean product development, and al of
Toyota s business and service processes. Today businesses around the world are attempting to implement Toyotas
radica system for speeding up processes, reducing waste, and improving quaity. But are they getting benegth the
surface of Lean tools and techniquesto the real foundation of Toyota s success?

The Toyota Way, explains Toyota s unique approach to Lean management the 14 principlesthat drive Toyotas
quaity and efficiency-obsessed culture. Y ou Il gain vauableingghts that can be gpplied to any organization and any
busi ness process, whether in services or manufacturing. Y ou Il discover how the right combination of long-term
philosophy, processes, people, and problem solving can transform your organization into a L ean, learning enterprise
the Toyota Way.

About the Author

Jeffrey K. Liker, Ph.D., is Professor of Industrid and Operations Engineering at the University of Michigan, and
cofounder and Director of the Japan Technology Management Program and the Lean Manufacturing and Product
Development Certificate Program at the university. Winner of four Shingo Prizesfor Excellence, Dr. Liker swritings
on Toyota have appeared in The Harvard Business Review, Soan Management Review, and other leading
publications. Dr. Liker isaprincipa of Optiprise, aLean enterprise/supply chain management consulting firm, and
was the editor of Becoming Lean: Experiences of U.S. Manufacturers, which won the 1998 Shigeo Shingo prize
for excdlence in manufacturing research.
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and Our Amazing Life Journey
Foreword

When | joined Toyota after 18 yearsin the U.S. automobile business, | didn t know exactly what to expect. But |
was hopeful. | knew that | wasn t comfortable with the direction that American automobile manufacturing was taking,
and | felt Toyotamight be different. Innotimeat dl | noticed afundamenta difference between Toyotaand my
previous employers. At aToyotalGM joint venture plant in Fremont, California, called NUMMI (New United Motor
Manufacturing), | witnessed the transformation of aworkforce from one of the worst in the General Motors system
to one of the best in any manufacturing facility in the United States. The difference wasthe ToyotaWay. Inthis
book, Dr. Liker explains the management systems, thinking, and philosophy that form the foundation of Toyotas
success, providing the reader with valuable insights that can be applied to any business or stuation. Whilethere are
many booksthat provide insight into the tools and methods of Toyota s Production System (TPS), Professor Liker s
book isunique in its explanation of the broader principles at work in the Toyota culture.

The ToyotaWay is not the Japanese Way or the American Way or even the Gary Convis Way of managing. Itisthe
fundamental way that Toyota views its world and does business. The Toyota Way, aong with the Toyota Production
System, make up Toyotas DNA. ThisDNA was born with the founders of our company and continuesto be
developed and nurtured in our current and future leaders.

The ToyotaWay can be briefly summarized through the two pillars that support it: Continuous Improvement and
Respect for People. Continuous improvement, often called kaizen, defines Toyota s basic approach to doing
business. Chdlenge everything. More important than the actua improvementsthat individua's contribute, the true
vaue of continuousimprovement isin creeting an aamaosphere of continuous learning and an environment that not
only accepts, but actudly embraces change. Such an environment can only be created where there is respect for
people hence the second pillar of the Toyota Way. Toyota demonstrates this respect by providing employment
security and seeking to engage team members through active participation in improving their jobs. As managers, we
must take the respongbility for developing and nurturing mutua trust and understanding among al team members. |
believe management has no more critica role than to motivate and engage large numbers of people to work together
toward acommon god. Defining and explaining what the god is, sharing a path to achieving it, motivating peopleto
take the journey with you, and assisting them by removing obstacles those are management sreasonsfor being. We
must engage the minds of people to support and contribute their ideas to the organization. In my experience, the
ToyotaWay isthe best method for fulfilling thisrole.

However, readers of this book should understand that each organization must develop its own way of doing business.
The ToyotaWay isthe specid product of the people who created Toyota and its unique history. Toyotais one of the
most successful companiesin theworld. I hope this book will give you an understanding of what has made Toyota
successful, and some practical ideas that you can use to devel op your own agpproach to business.

Gary Convis
Managing Officer of Toyotaand President,
ToyotaMotor Manufacturing, Kentucky

Acknowledgments

This book isthe product of 20 years of study of Toyota. Much of that work was done under the auspices of the
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Japan Technology Management Program at University of Michigan, Ann Arbor, where | am currently Director. This
program was started in 1991 with generous funding through the U.S. Air Force Office of Scientific Research
(AFOSR), but it really began with the vision of Senator Jeff Bingaman of New Mexico. Senator Bingaman worked
behind the scenes to get the funding to support university programs like mine to learn from Japan, send technicaly
oriented students to Japan on internships, and share what we learned with othersin the United States. At that timein
thelate 80sand early 90s, the learning tradeimbaance was huge with most of the learning going from the U.S. to
Japan and little coming back. There were many reasonsfor this, but one wasthat the U.S. did not want to listen. The
phenomena success of companies like Toyotawoke us up, and Toyota has contributed grestly to bringing more
balance into the exchange of learning.

Toyota has been remarkably open in sharing its source of competitive advantage with the rest of theworld. A
milestone was Eiji Toyoda s decision in 1982 when, as chairman, he, along with Shoichiro Toyoda, President,
approved the agreement with GM to creste NUMMI, ajoint auto manufacturing venture specifically intended to
teach the ToyotaWay to GM. That meant sharing Toyota s crown jewel, the famous Toyota Production System,
with itsprincipa globa competitor. Another milestone in opening up TPSto the world was the decision to create the
Toyota Supplier Support Center in 1992 for the purpose of teaching the Toyota Production Systemto U.S.
companies by setting up working modelsin plants acrossindugtries. | persondly benefited from this remarkable
openness.

Unfortunately, | cannot acknowledge dl of theindividuas at Toyotawho gracioudy agreed to lengthy interviews and
reviewed parts of this book for accuracy.

But severd were particularly influentia in my learning about the Toyota Way. Theseincluded (job titlesare from the
time of theinterviews):

Bruce Brownlee, Generd Manager, Corporate Planning and Externa Affairs of the Toyota Technica Center
my key liaison for the book.

Jm Olson, Senior Vice President, Toyota Motor Manufacturing North America carefully considered the
Toyota Way book and then supported Toyota sfull participation to get it right.

Jm Wiseman, Vice Presdent, Toyota Motor Manufacturing, North America opened the doors to the Toyota
Production System in manfacturing.

Irv Miller, Group Vice Presdent, Toyota Motor Sales opened the door to the world of sales and distribution
a Toyota.

Fujio Cho, President of Toyota Motor Company shared his passion for the Toyota Way.
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Gary Convis, President of Toyota Motor Manufacturing, Kentucky and Managing Officer of Toyota helped
me understand the process of an American learning the depths of the Toyota Way.

Taoshiaki (Tag) Taguchi, President and CEO of ToyotaMotor North America provided insghtsinto the
ToyotaWay in Sales.

Jm Press, Executive Vice Presdent and Chief Operating Officer of Toyota Motor Sdes, USA gave me
deep ingghtsinto the philosophy of the ToyotaWay.

Al Cabito, Group Vice Presdent, Sales Administration, Toyota Motor Sales, USA provided great insights
into Toyota s emerging build-to-order strategy.

Tadashi (George) Y amashina, President, Toyota Technical Center, USA introduced meto hourensou and a
deeper gppreciation of genchi genbutsu.

Kunihiko (Mike) Masaki, former President, Toyota Technical Center took every opportunity to get meinthe
door a Toyotato study the Toyota Way.

Dave Baxter, Vice President, Toyota Technical Center shared more hoursthan | had aright to ask for
explaining Toyota s product development system and its underlying philosophy.

Ed Mantey, Vice President, Toyota Technical Center Ed isared engineer who isliving proof Toyotacan
train American engineers who deeply understand the Toyota Way.

Dennis Cuneo, Senior Vice President, Toyota Motor North Americadrew on hiswedth of experience at
NUMMI and beyond and hel ped me understand Toyota s commitment to social respongbility.

Dick Mdlery, Partner, Snell and Wilmer passionately described how as alawyer for Toyota he has been
transformed by the Toyota Way.

Don Jackson, Vice President, Manufacturing, Toyota Motor Manufacturing, Kentucky explained and
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demongtrated what it meansto respect and involve workers on the shop floor.

Glenn Uminger, Assstant General Manager, Business Management & L ogistics Production Control, Toyota
Motor Manufacturing, North America, Inc explained how an accountant at Toyota could develop aTPS
support office and then lead logitics for North America having fun at every step.

Teruyuki Minoura, former President, Toyota Motor Manufacturing, North Americachilled mewith red life
sories of learning TPS at the feet of the master Taiichi Ohno.

Steve Hessdlbrock, Vice President Operations, Trim Masters shared generoudly of hisyears of learning to be
one of the best Toyota seat suppliersin the world through tria by fire.

Kiyoshi Imaizumi, President Trim Masters gave methered story on what it took to be a Toyota supplier in
Japan.

Ichiro Suzuki, former Chief Engineer, Lexus and Executive Advisory Engineer showed mewhat ared super
engineer can be.

Takeshi Uchiyamada, Senior Managing Director and former Chief Engineer, Priustaught mewhat it meansto
lead arevolutionary project (Prius) by working through people.

Jane Beseda, GM and VP North American Parts Operations articulated for me the Toyota Way view of
information technology and automation in away that made the light bulbs come on.

Ken Elliott, Service Parts Center National Manager shared his story of building the ToyotaWay cultureina
new parts distribution center.

Andy Lund, Program Manager, Sienna, Toyota Technical Center shared insights into the trandation of
Toyota s culturein Japan into U.S. operations from the perspective of an American who grew up in Japan.

Jm Griffith, Vice President, Toyota Technical Center dways with humor corrected misconceptions and
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chalenged my understanding of the Toyota Way.

Chuck Gulash, Vice President, Toyota Technical Center on atest-track drive taught me attention to detail in
vehideevauation.

Ray Tanguay, President, Toyota Motor Manufacturing, Canada taught me that technological innovation and
TPS can go hand in hand.

| owe a specia debt to John Shook, the former Toyota manager who hel ped start up NUMM I, the Toyota Technical
Center, and the Toyota Supplier Support Center. John has dedicated his career to understanding the Toyota Way.
He brought this passion to the University of Michigan where he joined usfor severa years as Director of our Japan
Technology Management Program and continues to be aleader in the Lean community. John was my mentor on
TPS, teaching mefirgt the basics and then, as | developed my understanding, the ever more sophisticated lessonsin
the philosophy of the Toyota Way.

Most of thisbook was written in 2003 when | was privileged to spend avery cold East Coast winter in sunny and
warm Phoenix visiting my former student and now Professor Tom Choi of Arizona State University. With anice,
private office without windows in the mornings and afternoons of golf, it was the perfect climate for writing. The
four-month adventure with my loving wife Deborah and my children Jesse and Emmais aonce-in-alifetime memory.

This book looks beyond Toyota s Production System across the company, including parts logistics and supply chain
management. My understanding of lean logistics has been greetly enhanced by research funded by the Soan
Foundation s Trucking Industry Program, led by my close friend and colleague Chelsea (Chip) White at Georgia
Ingtitute of Technology.

Findly, | had alot of editing and writing help. When informed by my publisher that my book wastwice aslong as
alowable, inapanic | caled my former developmenta editor, Gary Peurasaari, to ball me out. He worked hismagic
on every page in this book, reorganizing content where necessary, but more importantly, and in the true Toyota Way
fashion, he eliminated wasted words, bringing value-added wordsto life. He was more of apartner in writing than an
editor. Then Richard Narramore, the editor at McGraw-Hill who asked me to write the book, lead me through a
second mgjor rewrite bringing the book to anew level. It isatestimony to the Toyota Way that these two individuas
got so engrossed in the book they spent night and day painstakingly helping to craft the right words to describe this
precious philosophy of managemen.
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Preface

In 1982 when | firg arrived as anew assistant professor at the University of Michigan, Ann Arbor, the automotive
industry wasin serious turmoil in the midst of anationa recesson. The Stuation seemed dire. The Ford Motor
company was serioudy flirting with bankruptcy. The Big 3 werelosng market share fad.

Therewas alot of debate at the time over theroot cause. The party line among Detroit auto executives was that the
causewasthe Japaneseinvasion. Japan, Inc. had banded together with industry and government colluding to set up
trade barriersto prevent American cars from being sold in Japan and artificialy lowering prices of Japanese carsin
the United States. Of course, in the minds of U.S. companies, aslong as the root cause was unfair bus ness practices,
there was no need to serioudy change the way they built cars. Instead, political channels would right the wrongs.

Around thistime | was fortunate to be invited by David Cole and Robert Cole (two University of Michigan
professors who were leading the study of the Japanese quality movement) to work on a U.S.-Japan automotive
study. Thisresearch was an effort to help U.S. companies|earn from the Japanese automakers. My project focused
on how automakers worked with their suppliers on new product development in the U.S. and Japan. The numerous
studies that made up the overal U.S.-Japan auto study covered many aspects of the industry, and dl the studies
collectively pointed to a single conclusion. Whatever was going on with Japan s government and the value of the yen
and other macro-economic factors, Japanese auto companies were very good at engineering and building cars. They
were not necessarily financid or marketing whizzes. They were not the leadersin advanced manufacturing
technology, at least not in complex automation. They designed in qudity and built in quality at every step of the
process, and they did it with remarkably few labor hours. Not only were Japan s automakers good, their top
supplierswere aso world classin engineering and manufacturing, and they worked together as ateam.

But even in these early stages of my introduction to the auto industry in Japan, there were indications that Toyotawas
different from the other Japanese automakers. While the basic product devel opment process seemed similar across
the three automakers, and the top tier supplierswere al integrally part of the product development process, there
was a sense of partnership between Toyota and its suppliers that we did not see as strongly in the keiretsu of Mazda
and Nissan.

Later, in 1991 John Campbell and | received a grant to create the Japan Technology Management Program at the
University of Michigan, Ann Arbor, which I am ill directing. The godsof this program areto learn about the
practices that have helped the best Japanese compani es become strong globaly, teach what we learn to our sudents
and industry, and encourage technically oriented students to learn about Japanese language and culture through
courses and internshipsin Japan. This research program alowed me to continue my studies of the Japanese auto
industry, and | chose to focus more intensively on Toyota, in particular its product devel opment process and the
Toyota Production System. The U.S. government grant focused on transfer of learning so | began studying Toyotas
effortsto trandfer its practicesto its U.S.-based subsidiaries and American companies effortsto learn from Toyota.

By the early 1990s dl of the Big 3 auto producers had woken up to the redlity of Japanese quality and concluded
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that Toyotawas the company to beat. They were dl actively studying Toyota and creating their own versions of
Toyota s systems. They benchmarked the company on its production system, product development system, and
supplier relationship management. Ther greet interest in Toyota s Systems has given me an opportunity to teach about
Toyotas production system and product development process, and get my hands dirty consulting to implement these
systems. | have had opportunitiesto work in America, the United Kingdom, and Mexico in industriesincluding
automotive, paint manufacturing, nuclear fuel rod assembly, ship building, ship repair, an engineering professiona
organization, and lawncare equipment. | have taught lean change agents from over one thousand companies
worldwide, and my participation in lean transformation has given me adeeper understanding of what isinvolved in
transforming a culture and learning from Toyota.

My studies of U.S. companies working to implement versions of the Toyota Production System led to abook |
edited caled Becoming Lean: Experiences of U.S. Manufacturers (Liker, 1997), winner of aShingo Prize(in
honor of Shigeo Shingo who helped create the TPS) in 1998. Articles | co-authored on Toyota s product
development system and supplier management in Soan Management Review and Harvard Business Review dso
won Shingo Prizes. But it was not until | wasinvited to write The Toyota Way that | had an opportunity to pull
together in one volume 20 years of observations of Toyotaand companieslearning from Toyota.

Reading this book might give you theimpression that | am astrong advocate for Toyota. Asa professor and socidl
scientis, | work at being objective, but | will admit | am afan of the ToyotaWay. | believe Toyotahasraised
continuous improvement and employee involvement to aunique leve, creating one of the few examples of agenuine
learning enterprisein human history not asmall accomplishment.

Much of the research behind this book has come from 20 years of visitsto Japan and interviewsin Toyotafacilities
there and in the United States. When | was asked to write thisbook, | immediately asked Toyota for support through
additiond interviews specifically focused on the ToyotaWay. They gracioudy agreed. Asit turned out, they had just
launched their own internal version of the Toyota Way to keep the ToyotaDNA strong asthey globaize and entrust
international team membersto run subsidiaries. Thiswasthe pet project of Fujio Cho, President of Toyota Motor
Company, who learned the Toyota Way from one of itsinventors, Taiichi Ohno, and he agreed to arare, persond
interview. | asked him what was unique about Toyota s remarkable success. His answer was quite smple.

The key to the Toyota Way and what makes Toyota stand out is not any of the individual elements.... But
what isimportant is having all the elements together as a system. It must be practiced every day in a very
consistent manner not in spurts.

Over aone-year period | was ableto interview over 40 Toyota managers and executives from manufacturing, sales,
product development, logistics, service parts, and production engineering. | gathered over 120 hours of interviews, all
transcribed. Included in these interviews were several former Toyota managers who left to apply what they learned to
U.S. Companies and severd suppliersto Toyota. | visited many Toyota plants, supplier plants, Toyotas sales
offices, aparts distribution center, a supplied parts cross-dock, the Arizona proving ground, and the Toyota
Technica Center.

| have thought about what impact | would like to make on readers of The Toyota Way. Firg, | have had a specid
opportunity to get ingde the culture of aunique and high performing company and wish to share my ingghts. Second,
Toyotaisamodd to many companies throughout the world so | wish to provide adifferent look at what makes
Toyotaso successful. The fundamentd insight | have from my studies of Toyotaisthat its success derivesfrom

ba ancing the role of peoplein an organizationa culture that expects and values their continuous improvements, with a
technica system focused on high-value-added flow. Thisleadsto my third and more challenging goa: to help other
companies learn from Toyota and themselves so they can continuoudy improve on what they do.
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To capture the complexity of the Toyota Way and the Toyota Production System (TPS), | divided the book into
three parts. Part One introduces you to the present success and history of Toyota. It describes how TPS evolved as
anew paradigm of manufacturing, transforming businesses acrossindustries. Asaway of showing the ToyotaWay in
action, you will see how the Toyota Way was gpplied to the devel opment of the Lexus and the Prius. In Part Two |
cover the 14 principles of the Toyota Way that | identified through my research. These key principlesdrivethe
techniques and tools of the Toyota Production System and the management of Toyotain generd. The 14 principles
aredivided into four sections:

Long-Term Philosophy. Toyotais serious about long-term thinking. The focus from the very top of the
company isto add value to customers and society. Thisdrives along-term gpproach to building alearning
organization, one that can adapt to changesin the environment and survive as a productive organization.
Without thisfoundation, none of the investments Toyota makesin continuous improvement and learning
would be possible.

The Right Process Will Produce the Right Results. Toyotais a process-oriented company. They have
learned through experience what processes work, beginning with the ideal of one-piece flow, (see Chapter 8
for details). Flow isthe key to achieving best qudlity at the lowest cost with high safety and morale. At
Toyotathis process focusis built into the company sDNA, and managers believein their hearts that using the
right process will lead to the resultsthey desire.

Add Value to the Organization by Developing Your People and Partners. The ToyotaWay includesa
st of toolsthat are designed to support people continuoudy improving and continuoudy developing. For
example, one-piece flow isavery demanding process that quickly surfaces problems that demand fast
solutions or production will stop. This suits Toyota s employee development goals perfectly becauseit gives
people the sense of urgency needed to confront business problems. The view of management at Toyotais
that they build people, not just cars.

Continuously Solving Root Problems Drives Organizational Learning. The highest level of the Toyota
Way isorganizationd learning. I dentifying root causes of problems and preventing them from occurring isthe
focus of Toyota s continuous learning system. Tough anaysis, reflection, and communication of lessons
learned are centra to improvement asis the discipline to standardize the best-known practices.

Part Three of the book discusses how organizations can apply the Toyota Way and what actions they can take to
become alean, learning organization. One chapter focuses specificaly on applying ToyotaWay principlesto service
organizations that do not manufacture products.

Understanding Toyota s success and quality improvement systems does not automeatically mean you can transform a
company with adifferent culture and circumstances. Toyota can provide inspiration, demonstrate the importance of
gability in leadership and valuesthat go beyond short-term profit, and suggest how the right combination of
philosophy, process, people, and problem solving can creste alearning enterprise. | believe al manufacturing and
service companies that want to be successful in the long term must become learning enterprises. Toyotais one of the
best modelsin the world. Though every company must find its own way and learn for itself, understanding the Toyota
Way can be one giant step on that journey.
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Jeffrey K. Liker, Ph.D.
University of Michigan, Ann Arbor
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Chapter 1: The Toyota Way:
Using Operational Excellenceasa
Strategic Weapon

Overview

We place the highest value on actual implementation and taking action. There are many things one doesn t
understand and therefore, we ask them why don t you just go ahead and take action; try to do something?
You realize how little you know and you face your own failures and you simply can correct those failures and
redo it again and at the second trial you realize another mistake or another thing you didn t like so you can
redo it once again. So by constant improvement, or, should | say, the improvement based upon action, one
can rise to the higher level of practice and knowledge.

Fujio Cho, President, Toyota Motor Corporation, 2002

Toyotafirst caught the world s attention in the 1980s, when it became clear that there was something specia about
Japanese qudity and efficiency. Japanese cars were lasting longer than American cars and required much lessrepair.
And by the 1990s it became apparent that there was something even more specia about Toyota compared to other
automakersin Japan (Womack, Jones, and Roos, 1991). It was not eye-popping car designs or performance though
the ride was smooth and the designs often very refined. It was the way Toyota engineered and manufactured the
autosthat led to unbelievable consistency in the process and product. Toyota designed autos faster, with more
reliability, yet at a competitive cost, even when paying the relatively high wages of Japanese workers. Equaly
Impressive was that every time Toyota showed an apparent weakness and seemed vulnerable to the competition,
Toyotamiraculoudy fixed the problem and came back even stronger. Today Toyotaisthethird-largest auto
manufacturer in the world, behind Generad Motors and Ford, with globa vehicle sales of over sx million per year in
170 countries. However, Toyotais far more profitable than any other auto manufacturer. Auto industry anaysts
estimate that Toyotawill pass Ford in globd vehicles sold in 2005, and if current trends continue, it will eventualy
pass GM to become the largest automaker in the world.

Every automotive industry ingder and many consumers are familiar with Toyota s dramatic business success and
world-leading qudlity:

Toyotasannua profit at the end of itsfiscal year in March 2003, was $8.13 hillion larger than the combined
earnings of GM, Chryder, and Ford, and the biggest annual profit for any auto maker in at least adecade. Its
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net profit margin is 8.3 times higher than the industry average.

While stock prices of the Big 3 werefalling in 2003, Toyota s shares had increased 24% over 2002. Toyota
smarket capitaization (the total vaue of the company s stock) was $105 hillion as of 2003 higher than the
combined market capitdization of Ford, General Motors, and Chryder. Thisisan amazing statidtic. Itsreturn
on assetsis 8 times higher than the industry average. The company has made a profit every year over the last
25 years and has $20-$30 hillion in its cash war chest on aconsistent basis.

Toyota has for decades been the number one automaker in Japan and a distant fourth behind the Big 3
automakersin North America. But in August of 2003, for thefirst time, Toyota sold more vehiclesin North
Americathan one of the Big 3 automakers (Chryder). It ssemsthat Toyota could eventudly become a
permanent member of the Big 3 U.S. automakers. (Of 1.8 million Toyota/lLexus vehicles sold in North
Americain 2002, 1.2 million were made in North America. Toyotaisrapidly building new production
capacity inthe U.S,, a atime when U.S. manufacturers are looking for opportunitiesto close plants, reduce
capacity and move production abroad.)

In 2003 the Toyota nameplate was on track to sall more vehiclesin the U.S. than ether of thetwo
brandnamesthat have led U.S. salesfor the past 100 years Ford and Chevrolet. Camry was the top-sdlling
U.S. passenger car in 2003 and five of the years prior. Corollawas the top selling smal car in theworld.

Toyota not long ago was known for making small, basic transportation vehicles, yet in ten years legped out to
become the leader in luxury vehicles. Lexuswas introduced in 1989 and in 2002 outsold BMW, Cadillac,
and Mercedes-Benz in the U.S. for the third year in arow.

Toyotainvented lean production (also known as the Toyota Production System or TPS ), which has
triggered aglobd transformation in virtualy every industry to Toyotas manufacturing and supply chain
philosophy and methods over the last decade. The Toyota Production System is the foundation of dozens of
bookson lean including two bestsdlers: The Machine That Changed the World: The Sory of Lean
Production (Womack, Jones, Roos, 1991) and Lean Thinking (Womack, Jones, 1996). Toyota
employees are sought out by companiesin amost every industry throughout the world for their expertise.

Toyota has the fastest product development process in the world. New cars and trucks take 12 months or
lessto design, while competitorstypically require two to three years.

Toyotais benchmarked asthe best in class by al of its peers and competitors throughout the world for high
qudity, high productivity, manufacturing Soeed, and flexibility. Toyota automobiles have consstently been at
the top of quaity rankings by J.D. Powers and Associates, Consumer Reports, and othersfor many years.

Much of Toyota s success comes from its astounding quality reputation. Consumers know that they can count on
their Toyotavehicleto work right thefirst time and keep on working, while most U.S. and European automotive
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companies produce vehicles that may work when new but dmost certainly will spend timein the shop in ayear or so.
In 2003 Toyotarecaled 79% fewer vehiclesin the U.S. than Ford and 92% fewer than Chryder. According to a
2003 study in Consumer Reports, one of the most widely read magazines for auto-buying customers, 15 of thetop
38 most reliable modd s from any manufacturer over the last seven years were made by Toyota/l_exus. No other
manufacturer comes close. GM, Mercedes, and BMW have no carson thislist. Not asingle Toyotais on the
dreaded vehiclesto avoid ligt, while ahandful of Fords, dmost 50 percent of the GM's, and more than 50 percent of
the Chryders are to be avoided, according to Consumer Reports.

Here are some other statistics from Consumer Reports 2003 annud auto issue:

In the small car category (Toyota Corolla, Ford Focus/Escort, GM Cavadier, and Chryder Neon), Toyota
won each of the last three yearsfor overall reliability, aswell asthe prior three years, and predicted reliability
for the 2003 mode year.

For family sedans, the Toyota Camry begt out the Ford Taurus, the GM Malibu, and Dodge Intrepid,
winning in the last three years, the three prior years, and predicted rdiability for the 2003 modd year.

More than half of all Toyota used carsare singled out as recommended for purchase, compared with less
than 10 percent of the Fords, 5 percent of the GMss, and none of the Chryders.

Toyota/lexus has dso dominated the J.D. Powers initid quaity and long-term durability rankingsfor years.
Toyotas Lexuswas again the #1 most reliable car, according to the J.D. Powers 2003 quality survey,
followed by Porsche, BMW, and Honda.

What isthe secret of Toyota s success? Theincredible consstency of Toyota s performanceisadirect result of
operationa excellence. Toyota has turned operationa excellence into a strategic wegpon. Thisoperationa excellence
isbased in part on tools and qudity improvement methods made famous by Toyotain the manufacturing world, such
asjugt-in-time, kaizen, one-piece flow, jidoka, and heijunka. These techniques helped spawn the |ean manufacturing
revolution. But tools and techniques are no secret weapon for transforming abusiness. Toyota s continued success at
implementing these tools stlems from a deeper busi ness philosophy based on its understanding of people and human
motivation. Its successis ultimately based on its ability to cultivate leadership, teams, and culture, to devise Strategy,
to build supplier reaionships, and to maintain alearning organization.

Thisbook describes 14 principles which, based on my 20 years of studying the company, condtitute the Toyota
Way. These 14 principles are dso the foundation of the Toyota Production System (TPS) practiced at Toyota
manufacturing plants around the world. For ease of understanding, | have divided the principlesinto four categories,
al starting with P Philosophy, Process, People/Partners, and Problem Solving (see Figure 1-1). (For an executive
summary of the 14 principles of the ToyotaWay, see chapter 4.)

About the sametimethat | started writing this book, Toyotawas unvelling itsown internad ToyotaWay document
for training purposes. This document grestly influenced my thinking about the 14 principles and consequently | have
incorporated the four high-leve principles from that document (Genchi Genbutsu, Kaizen, Respect and Teamwork,
and Chalenge) and correlated them to my four principle categories of Philosophy, Process, People/Partners, and
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Problem Solving (see Figure 1-1). ' /
Figure1-1: A 4P mode of the Toyota Way

The Toyota Way and the Toyota Production System (Toyota s manufacturing method) are the double hdlix of Toyota
sDNA,; they define its management style and what is unique about the company. In thisbook | hope to explain and
show how the Toyotamodel of success can be applied in any organization, to improve any business process, from
salesto product devel opment, marketing, logistics, and management. To assist you in thisjourney, | offer numerous
examples of what Toyota doesto maintain such ahigh level of achievement aswell as explore companiesfrom a
variety of industries and service operations that have effectively applied Toyota s principles.
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The Toyota Production System (TPS) and L ean
Production

The Toyota Production System is Toyota s unique gpproach to manufacturing. It isthe basisfor much of the lean
production movement that has dominated manufacturing trends (along with Six Sigma) for the last 10 years or so.
Despite the huge influence of the lean movement, | hope to show in this book that most attempts to implement lean
have been fairly superficial. The reason isthat most companies have focused too heavily on tools such as5S and
jusgt-in-time, without understanding lean as an entire system that must permeate an organization s culture. In most
companies where lean isimplemented, senior management is not involved in the day-to-day operationsand
continuous improvement that are part of lean. Toyota s gpproach isvery different.

What exactly isalean enterprise? Y ou could say it sthe end result of gpplying the Toyota Production System to all
areas of your business. In their excellent book, Lean Thinking, James Womack and Daniel Jones define lean
manufacturing as afive-step process. defining customer value, defining the vaue stream, making it flow, pulling
from the customer back, and striving for excellence. To be alean manufacturer requires away of thinking that
focuses on making the product flow through value-adding processes without interruption (one-piece flow), a pull
system that cascades back from customer demand by replenishing only what the next operation takes away at short
intervas, and a culture in which everyoneis striving continuoudy to improve.

Taiichi Ohno, founder of TPS, said it even more succinctly:

All we are doing is looking at the time line from the moment the customer gives us an order to the point when
we collect the cash. And we are reducing that time line by removing the non-value-added wastes. (Ohno,
1988)

Aswewill seeinmore detail in Chapter 2, Toyota developed the Toyota Production System after World War 11 & a
time when it faced very different business conditions than Ford and GM. While Ford and GM used mass production,
economies of scale, and big equipment to produce as many parts as possible, as cheaply as possible, Toyotas
market in post-war Japan was small. Toyotaaso had to make avariety of vehicles on the same assembly lineto
satisfy its customers. Thus, the key to their operations wasflexibility. This helped Toyotamake acritica discovery:
when you make |ead times short and focus on keeping production linesflexible, you actudly get higher quality, better
customer responsiveness, better productivity, and better utilization of equipment and space. While Ford straditiona
mass production looks good when you measure the cost per piece on an individua machine, what cussomerswant is
amuch greater variety of choicesthan traditional manufacturing can offer cost-effectively. Toyotasfocusin the
1940sand 50s on eiminating wasted time and materid from every step of the production process from raw materia
to finished goods was designed to address the same conditions most companies face today: the need for fast,
flexible processes that give customers what they want, when they want it, at the highest quality and
affordable cost.

A focuson flow has continued to be afoundation for Toyota s success globaly in the 21t century. Companieslike
Ddl have dso become famous for using short lead times, high inventory turns, and getting paid fast to rapidly develop
afast growing company. But even Dell isjust beginning on the road to becoming the sophisticated |ean enterprise
that Toyota has devel oped through decades of learning and hard work.
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Unfortunately, most companies are till using the mass production techniques that worked so well for Henry Ford in
the 1920s, when flexibility and customer choice were not important. The mass production focus on efficiency of
individual processes goes back to Frederick Taylor and his scientific management at the beginning of the 20th
century. Likethe creators of the Toyota Production System, Taylor tried to eiminate waste from production
processes. He observed workers and tried to eliminate every second of inefficient motion. Mass production thinkers
have long understood that machine downtime is another obvious non-va ue-added waste a machine shut down for
repair is not making parts that could make money. But consider the following counter-intuitive truths about

non-va ue-added waste within the philosophy of TPS.

Often the best thing you can do isto idle a machine and stop producing parts. Y ou do thisto avoid
over production, the fundamental wastein TPS.

Often it is best to build up an inventory of finished goods in order to level out the production
schedule, rather than produce according to the actual fluctuating demand of customer orders.
Leveling out the schedule (heijunka) isafoundation for flow and pull systems and for minimizing inventory in
the supply chain. (Leveing production means smoothing out the volume and mix of items produced so there
islittle variation in production from day to day.)

Often it is best to selectively add and substitute overhead for direct labor. When waste s stripped away
from your value-adding workers, you need to provide high-quality support for them as you would support a
surgeon performing acritical operation.

It may not be a top priority to keep your workers busy making parts as fast as possible. Y ou should
produce parts a the rate of customer demand. Working faster just for the sake of getting the most out of
your workers is another form of over production and actualy leads to employing more labor overal.

It is best to selectively use information technology and often better to use manual processes even
when automation is available and would seem to justify its cost in reducing your headcount. People
arethe most flexible resource you have. If you have not efficiently worked out the manua process, it will not
be clear where you need automation to support the process.

In other words, Toyota s solutions to particular problems often seem to add waste rather than eiminateit. The reason
for these seemingly paradoxicd solutionsisthat Ohno had learned from his experiences walking the shop floor avery
particular meaning of non-valued-added wagte: it had little to do with running labor and equipment as hard as
possible, and everything to do with the manner in which raw materid istransformed into a saleable commodity. For
Ohno, the purpose of hisjourney through the shop floor wasto identify activities that added value to raw materid,
and get rid of everything ese. He learned to map the value stream of the raw materia moving to afinished product
that the customer waswilling to pay for. Thiswas aradically different gpproach from the mass production thinking of
merely identifying, enumerating, and eiminating the wasted time and effort in the existing production processes.



This document is created with the unregistered version of Document2PDF Pilot.

Asyou make Ohno sjourney for yourself, and look at your own organization s processes, you will see materidls,
invoicing, service cals, and prototype partsin R& D (you fill in the blank for your business process) being
transformed into something the customer wants. But on closer inspection, they are often being diverted into apile,
someplace where they sit and wait for long periods of time, until they can be moved to the next process or
transformation. Certainly, people do not like to be diverted from their journeys and to wait on long lines. Ohno
viewed materid as having the same degree of impatience. Why? If any large batches of materid are produced and
then st and wait to be processed, if service cals are backed up, if R& D isreceiving prototype partsthey dont have
timeto test, then this Sitting and waiting to move to the next operation becomes waste. This resultsin both your
internal and external customers becoming impatient. Thisiswhy TPS starts with the customer, by asking, What vaue
are we adding from the customer s perspective? Because the only thing that adds value in any type of process
be it in manufacturing, marketing, or a development process is the physical or information transformation of
that product, service, or activity into something the customer wants.
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Why Companies Often Think They Are Lean But
Arent

When | first began learning about TPS, | was enamored of the power of one-piece flow. The more | learned about
the benefits of flowing and pulling parts as they were needed, rather than pushing and creating inventory, the more |
wanted to experience the transformation of mass production processesinto lean processesfirst hand. | learned that
all the supporting tools of lean such as quick equipment changeovers, sandardized work, pull systems, and error
proofing, were dl essentid to creating flow. But dong the way, experienced leaders within Toyota kept telling me that
these tools and techniques were not the key to TPS. Rather the power behind TPS is a company s management
commitment to continuoudy invest in its people and promote a culture of continuousimprovement. | nodded like |
knew what they were talking about and continued to study how to calculate kanban quantities and set up one-piece
flow cells. After sudying Toyotafor amost 20 years and observing the struggles companies have had applying lean
manufacturing, what these Toyota teachers (caled sensel) told meisfindly sinking in. Asthisbook attemptsto show,
the Toyota Way congsts of far more than just a set of lean toolslike just-in-time.

Let ssay you bought abook on creating one-piece flow cells or perhaps went to atraining class or maybe even hired
alean consultant. Y ou pick a process and do alean improvement project. A review of the processreveds|ots of
muda or waste, Toyotasterm for anything that takes time but does not add value for your customer. Y our process
isdisorganized and the placeisamess. So you clean it up and straighten out the flow in the process. Everything starts
to flow faster. Y ou get better control over the process. Qudity even goes up. Thisis exciting stuff so you keep doing
it on other parts of the operation. What s so hard about this?

| have visited hundreds of organizationsthat claim to be advanced practitioners of lean methods. They proudly show
off their pet lean project. And they have done good work, no doubt. But having studied Toyotafor twenty yearsit is
clear to methat in comparison they are rank amateurs. It took Toyota decades of creating alean culture to get to
wherethey are and they till believethey arejust learning to understand the ToyotaWay. What percent of
companies outside of Toyota and their close knit group of suppliersget an A or even aB+ onlean?| cannot say
precisely but it isfar lessthan 1%.

The problem isthat companies have mistaken a particular set of lean toolsfor degp lean thinking. Lean thinking
based on the Toyota Way involves afar degper and more pervasive cultura transformation than most companies can
begin to imagine. Starting with aproject or two to generate some enthusiasm is the right thing to do. The purpose of
this book isto explain the Toyota culture and the principlesit is based on.

Hereisone example of what | find disturbing in the lean movement in the U.S. The Toyota Supplier Support Center
(TSSC) was established by Toyotain the U.S. to work with U.S. companiesto teach them TPS. Itsleader, Mr.
Hgime Ohba, (adisciple of Taichi Ohno who founded TPS) fashioned the center after asimilar Toyota consulting
organization in Japan. They have worked with many U.S. companiesin different industries, in each casedoing a lean
project which congsts of transforming one production line of acompany using TPS tools and methodstypicdly ina
6-9 month period. Usually companies cometo TSSC and apply for these services; however, in 1996 TSSC took the
unusual step of gpproaching an industrial sensor manufacturing company that | will call Lean Company X. It was
strange that Toyotawould offer to help this company because Lean Company X was already widdly regarded asa
best-practice example of lean manufacturing. It had become a common tour site for companies wishing to see
world-class manufacturing in the U.S. Lean Company X even won the Shingo Prize for Manufacturing, an American
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based award in honor of Shigeo Shingo, who contributed to the creation of the Toyota Production System. At the
time they agreed to work with TSSC, the plant sworld-class manufacturing work included:

Established production cells

Problem-solving groups of workers

Company work time and incentives for worker problem solving

A learning resource center for employees

The Shingo Prize at the time was based largely on showing mgor improvementsin key measures of productivity and
quaity. The reason TSSC wanted to work with Lean Company X was for mutua learning, because it was known as
abedst-practice example. TSSC agreed to take one product linein this world-class plant and use the methods of
TPSto transform it. At the end of the nine-month project, the production line was barely recognizable compared with
itsorigind world-class state and had attained alevel of leanness the plant could not have thought possible. This
production line had legpfrogged the rest of the plant on al key performance measures, including:

46% reduction in lead-time to produce the product (from 12 to 6.5 hours)

83% reduction in work-in-process inventory (from 9 to 1.5 hours)

91% reduction in finished-goods inventory (from 30,500 to 2,890 units)

50% reduction in overtime (from 10 hoursto 5 hours/person-week)

83% improvement in productivity (from 2.4 to 4.5 pieces/labor hour)

When | lecture at companies on the ToyotaWay, | describe this case and ask, What doesthistell you? The answer
isdwaysthesame: Thereisadwaysroom for continuousimprovement. But were theseimprovements smal,
incrementa continuous improvements? | ask. No. These wereradical improvements. If you look at the origind state
of the production line a the beginning of the nine-month project, it is clear from the results that the company wasin
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fact far from being world-class 12 days of |ead-time to make a sensor, 9 hours of work-in-process, 10 hours
overtime per person-week. Theimplications of this case (and cases| ve seen even in 2003) are clear and disturbing:

This lean plant was not even close to being lean based on Toyota s standards, despite being nationally
recognized asalean facility.

The actual changesimplemented by the company before TSSC showed up barely scratched the surface.

Vistorswere coming to the plant convinced they were seeing world-class manufacturing suggesting they did
not have aclue what world-class manufacturing is.

The award examiners who chose to honor this plant in the name of Shigeo Shingo did not understand any
more than the visitors what the Toyota Production System redlly is. (They have improved agreat ded since
then.)

Companies are hopelessy behind Toyotain their understanding of TPS and lean.

| have visited hundreds of companies and taught employees from over one thousand companies. | have compared
notes with many of those | have taught. | have dso visited anumber of the U.S. plantsthat were fortunate to have
recelved assistance from TSSC, which has consistently helped companies achieve aleve of improvement like Lean
Company X. Unfortunately, | see apersistent trend in the inability of these companiesto implement TPS and lean.
Over time, the lean production line TSSC sets up degrades rather than improves. Little of what Toyota has taught
ultimately is spread to other, less efficient production lines and other parts of the plant. Thereisa lean production cell
here and apull system there and the time it takes to changeover a pressto a new product has been reduced, but that
iswhere the resemblance to an actua Toyotalean model ends. What is going on?

The U.S. has been exposed to TPSfor at least two decades. The basic concepts and tools are not new. (TPS has
been operating in someform in Toyotafor well over 40 years.) The problem, | believe, isthat U.S. companies have
embraced |ean tools but do not understand what makes them work together in asystem. Typically management
adopts afew of these technicd tools and even struggles to go beyond the amateurish gpplication of them to creste a
technica system. But they do not understand the power behind true TPS: the continuous improvement culture needed
to sustain the principles of the Toyota Way. Within the 4P model

| mentioned earlier, most companies are dabbling at onelevel the Process leve (see Figure 1-2). Without adopting
the other 3Ps, they will do little more than dabble because the improvements they make will not have the heart and
intelligence behind them to make them sustai nabl e throughout the company. Their performance will continueto lag
behind those companies that adopt atrue culture of continuous improvement.
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Figure 1-2: The 4 P modd and where most companies are

The quote at the beginning of this chapter from Mr. Fujio Cho, President of Toyota, isnot just rhetoric. From the
executives up to the shop floor workers performing the value-added work, Toyota chalenges people to use their
initiative and creativity to experiment and learn. It isinteresting thet labor advocates and humanistsfor years have
criticized assembly line work as being oppressive and menid labor, robbing workers of their mentd faculties. Yet
when Toyota sets up assembly lines, it selects only the best and brightest workers, and chalengesthem to grow in
their jobs by congtantly solving problems. Similarly, Toyota staffs sales, engineering, service parts, accounting, human
resources, and every aspect of the busnesswith carefully sdected individuas and gives them the directive to improve
their processes and find innovative waysto satisfy their customers. Toyotais atrue learning organization that has
been evolving and learning for most of acentury. Thisinvestment in its employees should frighten those traditiona
mass production companiesthat merely focus on making parts and counting quarterly dollars while changing leaders
and organizationa Sructures every few years.
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Using the Toyota Way for Long-Term Success

Critics often describe Toyotaas a boring company. Thisisthekind of boring | like. Top quality year in and year

out. Steadily growing sales. Consistent profitability. Huge cash reserves. Of course, operationa efficiency by itsalf

can be dangerous. Think of the Swiss companies that were so efficient in making mechanical watches yet are now out
of business. Along with operationd efficiency you need to be congtantly improving and innovating to stay ahead of the
competition and avoid obsolescence. Given itstrack record, Toyota has accomplished thisin spades.

But despite Toyota s worldwide reputation as the best manufacturer in the world, no business book (in English) has
explained for the genera business reader the unique business principles and philosophy that has made the
ToyotallLexus brand synonymous with quaity and rdligbility. The Toyota Way isthe first book to introduce this
thinking outside of Japan. It explainsto the managersin any environment blue-collar, white-collar, manufacturing, or
sarvice industry how managers can dramatically improve their business processes by:

Eliminating wasted time and resources

Building qudity into workplace sysems

Finding low-cost but reliable dternatives to expensve new technology
Perfecting business processes

Building alearning culture for continuousimprovement

The Toyota Way includes profiles of adiverse group of organizationsthat have had great successin using Toyotas
principlesto improve qudity, efficiency, and speed. While many peoplefed it isdifficult to apply Toyotasway of
thinking outside of Jgpan, Toyotaisin fact doing just that building learning organizations in many countries throughout
the world to teach the Toyota Way. In fact, | did much of the research for this book in the United States, where
Toyotais on the way to building an autonomous branch of the company led and operated by Americans.

Thisbook isablueprint of Toyotas management philosophy. It provides the specific tools and methods that can help
you become the best in your industry on cogt, quality, and service. The ToyotaWay isalesson, vision, and
ingpiration for any organization that wants to be successful in the long-term.
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Chapter 2. How Toyota Became
theWorld sBest Manufacturer:
The Story of the Toyoda Family
and the Toyota Production System

Overview

| plan to cut down on the slack time within work processes and in the shipping of parts and materials as
much as possible. Asthe basic principlein realizing this plan, | will uphold the just intime approach. The
guiding rule is not to have goods shipped too early or too late. [ 1]

Kiichiro Toyoda, founder of Toyota Motor Company, 1938

The most visible product of Toyotas quest for excellenceisits manufacturing philosophy, called the Toyota
Production System (TPS). TPSisthe next mgor evolution in efficient business processes after the mass production
system invented by Henry Ford, and it has been documented, analyzed, and exported to companies across industries
throughout the world. Outside of Toyota, TPSis often known as lean or lean production, sincethese werethe
terms made popular in two best-sdlling books, The Machine That Changed the World (Womack, Jones, Roos,
1991) and Lean Thinking (Womack, Jones, 1996). The authors make it clear, however, that the foundation of their
research on lean is TPS and Toyota s devel opment of it.

Although Toyota now has over 240,000 employees around the world, in many waysit isgtill alarge family busness
with considerable influence still exercised by the founding Toyoda family. In order to understand TPS and the Toyota
Way, and how the company became the world s best manufacturer, it is helpful to first understand the history and
persondities of the founding family members, who left an indelible mark on the Toyota culture. What is most
important about thisis not the fact that one family has control, (Ford issimilar in thisrespect), but the remarkable
congstency of leadership and philosophy throughout the history of Toyota. Theroots of dl of the Toyota Way
principles can be traced back to the very beginnings of the company. And the DNA of the Toyota Way is encoded
in each and every Toyotaleader whether a Toyoda family member or not.

[ 1]From aspeech given at the completion of the Toyota Koromo plant.
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The Toyoda Family: Generations of Consistent
L eader ship

The story beginswith Sakichi Toyoda, atinkerer and inventor, not unlike Henry Ford, who grew up in the late 1800s
in aremote farming community outside of Nagoya. At that time, weaving was amgjor industry and the Japanese
government, wishing to promote the devel opment of small businesses, encouraged the creetion of cottage industries
spread across Japan. Small shops and mills employing a handful of people was the norm. Housewives made alittle
spending money by working in these shops or at home. Asaboy, Toyodalearned carpentry from hisfather and
eventually gpplied that kill to designing and building wooden spinning machines. In 1894 he began to make manua
loomsthat were chegper but worked better than existing looms.

Toyodawas pleased with hislooms, but disturbed that his mother, grandmother, and their friends still had to work so
hard spinning and weaving. He wanted to find away to relieve them of this punishing labor, so he set out to develop
power-driven wooden looms.

Thiswas an age when inventors had to do everything themsalves. There were no large R& D departmentsto delegate
work to. When Toyodafirst devel oped the power loom, there was no available power to run the loom, so he turned
his attention to the problem of generating power. Steam engines were the most common source of power, so he
bought a used steam engine and experimented with running the looms from this source. He figured out how to make
thiswork by trid and error and getting his hands dirty an approach that would become part of the foundation of the
ToyotaWay, genchi genbutsu. In 1926, He started Toyoda Automatic Loom Works, the parent firm of the Toyota
Group and gtill acentrd player in the Toyota conglomerate (or keiretsu) today.

Toyoda s endlesstinkering and inventing eventualy resulted in sophisticated autometic power looms that became as
famous as Mikimoto pearls and Suzuki violins (Toyoda, 1987). Among hisinventionswas a specia mechanismto
automaticaly stop aloom whenever athread broke an invention that evolved into a broader system that became one
of thetwo pillars of the Toyota Production System, called jidoka (automation with a human touch). Essentidly,
jidokameans building in quaity asyou produce the materia or mistake proofing. It dso refersto designing
operations and equipment so your workers are not tied to machines and are free to perform value-added work.

Throughout hislife, Sakichi Toyodawas agreat engineer and later referred to as Jgpan s King of Inventors.
However, his broader contribution to the devel opment of Toyotawas his philosophy and approach to hiswork,

based on azed for continuous improvement. Interestingly, this philosophy, and ultimately the Toyota Way, was
sgnificantly influenced by his reading of abook first published in England in 1859 by Samuel Smilesentitled Salf-Help
(Smiles, 2002). It preaches the virtues of industry, thrift, and self-improvement, illustrated with stories of greet
inventors like James Watt, who helped devel op the steam engine. The book so inspired Sakichi Toyodathat a copy
of itison digplay under glassin amuseum set up a hisbirth site.

Asl| read Samuel Smiles book, | could see how it influenced Toyoda. First of dl, Smiles inspiration for writing the
book was philanthropic. It grew out of his effortsto help young men in difficult economic circumstances who were
focused on improving themselves Smiles goa was not to make money. Second, the book chronicles inventors whose
natura drive and inquisitiveness|ed to greet inventions that changed the course of humanity. For example, Smiles
concludesthat the success and impact of James Watt did not come from natural endowment but rather through hard
work, perseverance, and discipline. These are exactly the traits displayed by Sakichi Toyodain making his power
loomswork with steam engines. There are many examples throughout Smiles book of management by facts and the
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importance of getting peopleto pay atention actively a hallmark of Toyota s approach to problem solving based on
genchi genbutsu.
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The Toyota Automotive Company

His mistake-proof loom became Toyoda s most popular model, and in 1929 he sent his son, Kiichiro, to
England to negotiate the sale of the patent rights to Platt Brothers, the premier maker of spinning and
weaving equipment. His son negotiated a price of 100,000 English pounds, and in 1930 he used that capital
to start building the Toyota Motor Corporation (Fujimoto, 1999).

It is perhapsironic that the founder of Toyota Motor Company, Kiichiro Toyoda, wasafrail and sickly boy, who
many fet did not have the physical capacity to become aleader. But hisfather disagreed and Kiichiro Toyoda
persevered. When Sakichi Toyoda tasked his son with building the car business, it was not to increase the family
fortune. He could just aswell have handed over to him the family loom business. Sakichi Toyodawas undoubtedly
aware that the world was changing and power |looms would become yesterday s technology while automobiles were
tomorrow stechnology. But more than this, he had put his mark on theindustrial world through loom making and
wanted his son to have his opportunity to contribute to the world. He explained to Kiichiro:

Everyone should tackle some great project at least oncein their life. | devoted most of my life to inventing
new kinds of looms. Now it is your turn. You should make an effort to complete something that will benefit
society. (Reingold, 1999)

Kiichiro sfather sent him to the prestigious Tokyo Imperial University to study mechanica engineering; he focused on
engine technology. He was able to draw on the wedlth of knowledge within Toyoda Automatic Loom Works on
casting and machining metd parts. Despite hisformal engineering education, he followed in hisfather sfootsteps of
learning by doing. Shoichiro Toyoda, his son, described Kiichiro Toyodaasa genuine engineer who:

gave genuine thought to an issue rather than rely on intuition. He always liked to accumulate facts. Before
he made the decision to make an automobile engine he made a small engine. The cylinder block was the most
difficult thing to cast, so he gained a lot of experience in that area and, based on the confidence he then had,
he went ahead. (Reingold, 1999)

His approach to learning and creating mirrored that of hisfather. After World War 11, Kiichiro Toyodawrote, |
would have grave reservations about our ability to rebuild Japan sindustry if our engineers were the type who could
St down to take their meals without ever having to wash their hands.

He built Toyota Automotive Company on hisfather s philosophy and management approach, but added his own
innovations. For example, while Sakichi Toyodawas the father of what would become the jidoka pillar of the
Toyota Production System, Just-In-Time was Kiichiro Toyoda s contribution. Hisideas were influenced by a study
trip to Ford s plantsin Michigan to see the automobile industry aswell as seeing the U.S. supermarket system of
replacing products on the shelves just in time as customers purchased them. As discussed in Chapter 11, hisvison
was at the root of the kanban system, which ismodeled after the supermarket system. Notwithstanding these
achievements, it was hisactions as aleader, like hisfather, that |eft the largest imprint on Toyota

Along the way to building acar company World War 11 happened, Japan lost, and the American victors could have
halted car production. Kiichiro Toyodawas very concerned that the post-war occupation would shut down his
company. On the contrary, the Americans realized the need for trucks in order to rebuild Japan and even helped
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Toyotato start building trucks again.

Asthe economy revitalized under the occupation, Toyota had little difficulty getting ordersfor automobiles, but
rampant inflation made money worthless and getting paid by customers was very difficult. Cash flow became so
horrendousthat at one point in 1948 Toyota s debt was eight timesitstota capital value (Reingold, 1999). To avoid
bankruptcy, Toyota adopted strict cost-cutting policies, including voluntary pay cuts by managers and a 10 percent
cut in pay for al employees. Thiswas part of anegotiation with employeesin lieu of layoffs, to maintain Kiichiro
Toyoda s policy against firing employees. Findly, even the pay cuts were not enough. Thisforced himto ask for
1,600 workersto retire voluntarily. Thisled to work stoppages and public demongtrations by workers, which at the
time were becoming commonplace across Japan.

Companies go out of business every day. The usua story we hear these daysis of the CEO hanging on and fighting
to salvage his or her sweetheart option packages or perhaps sdlling off the company to be broken up for any vauable
assats. It isaways some other person sfault that the company has failed. Kiichiro Toyodatook a different approach.
He accepted respongbility for the failing of the automobile company and resigned as president, even though in redlity
the problems were well beyond his or anyone else s control. His persona sacrifice helped to quell worker
dissatisfaction. More workers voluntarily left the company and labor peace was restored. However, histremendous
personal sacrifice had amore profound impact on the history of Toyota. Everyonein Toyotaknew what he did and
why. The philosophy of Toyotato thisday isto think beyond individua concernsto the long-term good of the
company, aswdll asto take responsbility for problems. Kiichiro Toyodawas leading by examplein away that is
unfathomable to most of us.

Toyodafamily members grew up with smilar philosophies. They dl learned to get their hands dirty, learned the spirit
of innovation, and understood the values of the company in contributing to society. Moreover, they dl had the vison
of cregting aspeciad company with along-term future. After Kiichiro Toyoda, one of the Toyoda family leaderswho
shaped the company was Eiji Toyoda, the nephew of Sakichi and younger cousin of Kiichiro. Eiji Toyodaaso
studied mechanica engineering, entering Tokyo Imperid University in 1933. When he graduated, his cousin Kiichiro
gave him the assignment of setting up, al by himself, aresearchlabina car hotd in Shibaura(Toyoda, 1987).

By car hotd, Kiichirowasreferring to the equivaent of alarge parking garage. These werejointly owned by Toyota
and other firms, and were necessary to encourage car ownership among the small number of wealthy individuaswho
could afford cars. Eiji Toyodastarted by cleaning aroom in one corner of the building himsalf and getting some basic
furniture and drafting boards. He worked aone for awhile and it took one year to findly build agroup of about 10
people. Hisfirg task was to research machine tools, which he knew nothing about. He al so checked defective cars,
asonerole of the car hotel was to service Toyota products. In his spare time, he would check out companies that
could make auto partsfor Toyota. He also had to find reliable parts suppliersin the Tokyo areain timefor the
completion of a Toyota plant.

So Eiji Toyoda, like his cousin and uncle, grew up believing that the only way to get things done wasto do it yoursalf
and get your hands dirty. When a chalenge arose, the answer wasto try thingsto learn by doing. With this system of
beliefs and vaues, it would be unimaginable to hand over the company to a son, cousin, or nephew who did not get
his hands dirty and truly love the automobile business. The company val ues shaped the development and selection of
each generation of leaders.

Eventudly Eiji Toyodabecame the president and then chairman of Toyota Motor Manufacturing. He helped lead and
then presided over the company during its most vitd years of growth after the war and through its growth into a
globa powerhouse. Eiji Toyodaplayed akey rolein sdlecting and empowering the leaders who shaped sdles,
manufacturing, and product development, and, most importantly, the Toyota Production System.
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Now the Toyota Way has been spread beyond the leaders in Japan to Toyota associates around the world. But
sincetoday sleadersdid not go through the growing pains of starting acompany from scratch, Toyotaisaways
thinking about how to teach and reinforce the vaue system that drove the company foundersto get their hands dirty,
to truly innovate and think deeply about problems based on actud facts. Thisisthelegacy of the Toyodafamily.



This document is created with the unregistered version of Document2PDF Pilot.

The Development of the Toyota Production System
(TPS)[2]

ToyotaMotor Corporation struggled through the 1930s, primarily making smpletrucks. In the early years, the
company produced poor-quaity vehicleswith primitive technology (e.g., hammering body pands over logs) and had
little success. In the 1930s, Toyota s leaders visted Ford and GM to study their assembly lines and carefully read
Henry Ford sbook, Today and Tomorrow (1926). They tested the conveyor system, precison machinetools, and
the economies of scaleideain their loom production. Even before WWII, Toyotaredized that the Japanese market
was too smal and demand too fragmented to support the high production volumesinthe U.S. (A U.S. auto line might
produce 9,000 units per month, while Toyotawould produce only about 900 units per month, and Ford was about
10 times as productive.) Toyota managers knew that if they were to survive in thelong run they would have to adapt
the mass production approach for the Japanese market. But how?

Now jump ahead to Toyota s Situation after World War 11, in 1950. It had a budding automotive business. The
country had been decimated by two atom bombs, most industries had been destroyed, the supply base was nil, and
consumers had little money. Imagine being the plant manager, Taiichi Ohno. Y our boss, Eiji Toyoda, has returned
from another tour of U.S. plants, including the Ford s River Rouge complex, and he cdlsyou into his office. He
camly hands you anew assgnment. (Don t al bosses come back from tripswith assgnments?) The assgnment isto
improve Toyota s manufacturing process so that it equals the productivity of Ford. It makesyou wonder what
Toyoda could have been thinking. Based on the mass production paradigm of the day, economies of scale done
should have made this an impossible feet for tiny Toyota. Thiswas David trying to take on Goliath.

Ford s mass production system was designed to make huge quantities of alimited number of modes. Thisiswhy dl
Mode T swereoriginaly black. In contrast, Toyota needed to churn out low volumes of different models using the
same assembly line, because consumer demand in their auto market was too low to support dedicated assembly lines
for one vehicle. Ford had tons of cash and alarge U.S. and internationa market. Toyota had no cash and operated in
asmdl country. With few resources and capital, Toyota needed to turn cash around quickly (from receiving the order
to getting paid). Ford had a complete supply system, Toyotadid not. Toyotadidn t have the luxury of taking cover
under high volume and economies of scale afforded by Ford s mass production system. It needed to adapt Ford s
manufacturing process to achieve smultaneoudy high qudity, low cogt, short lead times, and flexibility.

[2]A succinct and informative discussion of the hitory of the Toyota Production System is provided in Takahiro

Fujimoto sbook, The Evolution of a Manufacturing System at Toyota (New Y ork: Oxford University Press,
1999). Some of the factsin this section are based on that book.
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One-Piece Flow, a Core Principle

When Eiji Toyodaand his managerstook their 12-week study tour of U.S plantsin 1950, they were expecting to be
dazzled by their manufacturing progress. Instead they were surprised that the devel opment of mass production
techniques hadn t changed much since the 1930s. In fact, the production system had many inherent flaws. What they
saw was lots of equipment making large amounts of products that were stored in inventory, only to be later moved to
another department where big equipment processed the product, and so on to the next step. They saw how these
discrete process steps were based on large volumes, with interruptions between these steps causing large amounts of
materid to St ininventory and wait. They saw the high cost of the equipment and its so-called efficiency in reducing
the cost per piece, with workers keeping busy by keeping the equipment busy. They looked at traditional accounting
measures that rewarded managers who cranked out |ots of parts and kept machines and workers busy, resultingin a
lot of overproduction and avery uneven flow, with defects hidden in these large batches that could go undiscovered
for weeks. Entire workplaces were disorganized and out of control. With big forklift trucks moving mountains of
materias everywhere, the factories often looked more like warehouses. To say the least, they were not impressed. In
fact, they saw an opportunity to catch up.

Fortunately for Ohno, his assgnment from Eiji Toyodato catch up with Ford s productivity didnt mean competing
head-on with Ford. He just had to focus on improving Toyota s manufacturing within the protected Japanese market
adaunting assignment nonetheless. So Ohno did what any good manager would have donein hisstuation: he
benchmarked the competition through further visitsto the U.S. He dlso studied Ford s book, Today and Tomorrow.
After dl, one of the mgor components that Ohno believed Toyota needed to master was continuous flow and the
best example of that at the time was Ford s moving assembly line. Henry Ford had broken the tradition of craft
production by devising anew mass production paradigm to fill the needs of the early 20th century. A key enabler of
mass production s success was the devel opment of precision machine tools and interchangeabl e parts (Womack,
Jones, Roos, 1991). Using principles from the scientific management movement pioneered by Frederick Taylor, Ford
aso relied heavily on time studies, very specialized tasks for workers, and a separation between the planning done by
engineers and the work performed by workers.

In hisbook Ford aso preached the importance of creating continuous material flow throughout the manufacturing
process, standardizing processes, and diminating waste. But while he preached it, his company didn t always practice
it. His company turned out millions of black Modd T sand later Model A susing wasteful batch production methods
that built up huge banks of work-in-processinventory throughout the value chain, pushing product onto the next stage
of production (Womack, Jones, Roos, 1991). Toyota saw this as an inherent flaw in Ford s mass production system.
Toyotadid not have the luxury of creating waste, it lacked warehouse and factory space and money, and it didn t
produce large volumes of just one type of vehicle. But it determined it could use Ford sorigina ideaof continuous
materid flow (asillustrated by the assembly line) to develop a system of one-piece flow that flexibly changed
according to customer demand and was efficient at the same time. Hexibility required marshaing the ingenuity of the
workersto continualy improve processes.
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Creating the Manufacturing System T hat
Changed the World

In the 1950s, Ohno returned to the place he understood best, the shop floor, and went to work to change the rules of
the game. He did not have a big consulting firm, Post-it® notes, or PowerPoint to reinvent his business processes.
He could not ingtdl an ERP system or use the Internet to make information move at the speed of light. But he was
armed with his shop-floor knowledge, dedicated engineers, managers, and workerswho would give their al to help
the company succeed. With this he began hismany hands-on journeysthrough Toyota s few factories, applying the
principles of jidokaand one-piece flow. Over years and then decades of practice, he had come up with the new
Toyota Production System.[ 3] Of course, Ohno and histeam did not do thisalone.

Along with the lessons of Henry Ford, TPS borrowed many of itsideas from the U.S. One very important ideawas
the concept of the pull system, which wasinspired by American supermarkets. In any well-run supermarket,
individua items are replenished as each item beginsto run low on the shelf. That is, materid replenishment isinitiated
by consumption. Applied to ashop floor, it meansthat Step 1 in a process shouldn t make (replenish) its parts until
the next process after it (Step 2) uses upitsorigina supply of parts from Step 1 (that is down to asmall amount of
safety stock ). In TPS, when Step 2 isdown to asmall amount of safety stock, thistriggersasignal to Step 1 asking
it for more parts.

Thisissmilar to what happens when you fill the gastank in your car. Asin Step 2, your car sgnasaneed for more
fuel when the gauge tellsyou that fuel islow. Then you go to the gas station, Step 1, to refill. 1t would be foolish tofill
your gastank when you re not low on gas, but the equivaent of this overproduction happensdl thetimein mass
production. At Toyota every step of every manufacturing process has the equivaent of a gasgauge built in, (called
kanban), to signal to the previous step when its parts need to be replenished. This creates pull which continues
cascading backwards to the beginning of the manufacturing cycle. In contrast, most businesses use processes that are
filled with waste, because work in Step 1 is performed in large batches before it is needed by Step 2. This work in
process must then be stored and tracked and maintained until needed by step 2 awaste of many resources. Without
this pull system, just-in-time (JIT), one of thetwo pillars of TPS (the other is jidoka, built-in quaity), would never
have evolved.

JTisaset of principles, tools, and techniquesthat allows a company to produce and deliver productsin small
quantities, with short lead times, to meet specific customer needs. Simply put, J T ddiverstheright itemsat theright
timein the right amounts. The power of J T isthat it allows you to be responsive to the day-by-day shiftsin customer
demand, which was exactly what Toyota needed dl aong.

Toyota a so took to heart the teachings of the American quality pioneer, W. Edwards Deming. He gave U.S. quality
and productivity seminarsin Japan and taught that, in atypica busness system, meeting and exceeding the customers
requirementsisthe task of everyone within an organization. And he dramaticaly broadened the definition of

customer to include both internal and externa customers. Each person or step in a production line or business
processwas to be treated asa customer and to be supplied with exactly what was needed, at the exact time
needed. Thiswasthe origin of Deming sprinciple, the next processisthe customer. The Japanese phrasefor this,
atokotei wa o-kyakusama, became one of the most significant expressonsin J T, becausein apull system it means
the preceding process must always do what the subsequent process says. Otherwise J T won t work.
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Deming aso encouraged the Japanese to adopt a systematic approach to problem solving, which later became
known as the Deming Cycle or Plan-Do-Check-Act (PDCA) Cycle, acornerstone of continuous improvement. The
Japanese term for continuous improvement is kaizen and is the process of making incrementa improvements, no
matter how small, and achieving thelean goa of iminating all waste that adds cost without adding to value.[4]
Kaizen teachesindividuas skillsfor working effectively in smdl groups, solving problems, documenting and
improving processes, collecting and anayzing data, and saf-managing within apeer group. It pushesthe decison
making (or proposal making) down to the workers and requires open discussion and a group consensus before
implementing any decisons. Kaizen isatota philosophy that strives for perfection and sustains TPS on adaily basis.

When Ohno and histeam emerged from the shop floor with anew manufacturing system, it wasnt just for one
company in aparticular market and culture. What they had crested was anew paradigm in manufacturing or service
ddivery anew way of seeing, understanding, and interpreting what is happening in a production process, that could
propel them beyond the mass production system.

By the 1960s, TPS was a powerful philosophy that al types of businesses and processes could learn to use, but this
would take awhile. Toyotadid take thefirst Sepsto spread lean by diligently teaching the principles of TPSto their
key suppliers. Thismoved itsisolated lean manufacturing plants toward atotal |ean extended enterprise when
everyonein the supply chainis practicing the same TPS principles. A powerful businessmodel indeed! Still, the
power of TPS was mostly unknown outside of Toyota and its affiliated suppliers until thefirst oil shock of 1973 that
sent theworld into agloba recession, with Japan among the hardest hit. Japanese industry went into atailspin and the
name of the game was survival. But the Japanese government began to notice when Toyotawent into the red for less
time than other companies and came back to profitability faster. The Japanese government took the initiative to
launch seminars on TPS, even though it understood only afraction of what made Toyotatick.

Inthe early 80swhen | visited Japan, it was my experience that as you moved out of Toyota City and Toyotas
group of affiliatesto other Japanese companies, the application of TPS principles quickly became watered down and
weakened. It would still be awhile before the world would understand the Toyota Way and the new paradigm of
manufacturing.

Part of the problem was that mass production after World War 11 focused on cogt, cost, cost. Make bigger
meachines and through economies of scale drive down cost.  Automate to replace peopleif it can be cost justified.
Thiskind of thinking ruled the manufacturing world until the 1980s. Then the businessworld got the quality religion
from Deming, Joseph Juran, Kaoru Ishikawa, and other qudity gurus. It learned that focusing on quality actually
reduced cost more than focusing only on cost. Findly, in the 1990s, through the work of MIT s Auto Industry
Program and the bestsdller based on its research, The Machine That Changed the World (Womack, Jones, Roos,
1991), the world manufacturing community discovered lean production the authors term for what Toyota hed
learned decades earlier through focusing on speed in the supply chain: shortening lead time by eliminating waste
in each step of a process leads to best quality and lowest cost, while improving safety and morale.

[3]Still one of the best and surprisingly readable overviews of the Toyota Production Systemis Taiichi Ohno sown
book, Toyota Production System: Beyond Large-Scale Production (Portland, OR: Productivity Press, 1988).
Ohno gives avery personalized account of the system in astory fashion.

[4]Actudly kaizen means changefor the better and can refer to very large changes or small, incremental changes.
Because Western firms tend to focus on breskthrough innovation and are wesk at continuoudy improving in small
amounts, this has been the focus of teaching kaizen to Western firms. Sometimes kaikaiku is used to refer to mgjor,
revolutionary changes.
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Conclusion

Toyota started with the values and ideals of the Toyodafamily. To understand the Toyota Way, we must sart with
the Toyoda family. They wereinnovators, they were pragmétic idedlists, they learned by doing, and they dways
believed in the mission of contributing to society. They were rdentlessin achieving their gods. Most importantly, they
were leaderswho led by example.

TPS evolved to meet the particular chalenges Toyotafaced asit grew asacompany. It evolved as Taiichi Ohno and
his contemporaries put these principlesto work on the shop floor through years of tria and error. When wetake a
sngpshot of thisat apoint in time, we can describe the technica features and accomplishments of TPS. But the way
that Toyotadeveloped TPS and the challenges it faced and the approach it took to solving these problemsisredly a
reflection of the ToyotaWay. Toyotasown internal Toyota Way document talks about the spirit of challenge and
the acceptance of responghility to meet that chalenge. The document States:

We accept challenges with a creative spirit and the courage to realize our own dreams without losing drive or
energy. We approach our work vigorously, with optimism and a sincere belief in the value of our contribution.

And further:

We strive to decide our own fate. We act with self-reliance, trusting in our own abilities. We accept
responsibility for our conduct and for maintaining and improving the skills that enable us to produce added
value.

These powerful words describe well what Ohno and the team accomplished. Out of the rubble of WWII they
accepted a seemingly impaossible challenge match Ford s productivity. Ohno accepted the chalenge and, witha
cregtive spirit and courage, solved problem after problem and evolved anew production system. He and the team
did it themsalves and did not look to be bailed out by the Japanese government or any third party. This same process
has been played out time and time again throughout the history of Toyota.
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Chapter 3: TheHeart of the
Toyota Production System:
Eliminating Waste

Overview

Many good American companies have respect for individuals, and practice kaizen and other TPStools. But
what isimportant is having all the elements together as a system. It must be practiced every day in a very
consistent manner not in spurtsin a concrete way on the shop floor.

Fujio Cho, President, Toyota Motor Corporation

We touched on the philosophy of diminating waste, or muda, asthey say in Japan, in Chapter 2, with Ohno s
journey through the shop floor. He spent agreet deal of time there, learning to map the activitiesthat added vaueto
the product and getting rid of non-value-adding activity. It simportant to take a closer look at this, because many of
thetools of TPS and principles of the Toyota Way derive from this focused behavior.

| want to be clear that the Toyota Production System is not the Toyota Way. TPSisthe most systematic and highly
devel oped example of what the principles of the ToyotaWay can accomplish. The Toyota Way consists of the
foundationa principles of the Toyota culture, which dlow TPSto function so effectively. Though they are different,
the development of TPS and its stunning success are intimately connected with the evol ution and devel opment of the
ToyotaWay.

When gpplying TPS, you start with examining the manufacturing process from the customer s perspective. Thefirst
questionin TPSisaways What does the customer want from this process? (Both theinterna customer &t the
next sepsin the production line and the fina, external customer.) This defines vaue. Through the customer seyes,
you can observe a process and separate the val ue-added steps from the non-value-added steps. Y ou can apply this
to any process manufacturing, information, or service.

Take the example of amanual assembly operation on atruck chassis assembly line (see Figure 3-1). The operator
takes many individua steps, but generally only asmall number of the steps add va ue to the product, asfar asthe
customer is concerned. In this case, only the three stepsidentified add value. Some of the non-vaue-added steps are
necessary; for example, the operator has to reach to get the power tool. The point isto minimize the time spent on
non-value-added operations by positioning the tools and materia as close as possible to the point of assembly.

Toyota hasidentified seven mgor types of non-vaue-adding waste in business or manufacturing processes, which
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are described below. Y ou can apply these to product development, order taking, and the office, not just a
production line. Thereis an eighth waste, which | have included.

1.

Overproduction. Producing items for which there are no orders, which generates such wastes as overstaffing
and storage and transportation costs because of excessinventory.

Waiting (time on hand). Workers merely serving to watch an automated machine or having to stand around
waiting for the next processing step, tool, supply, part, etc., or just plain having no work because of
stockouts, lot processing delays, equipment downtime, and capacity bottlenecks.

Unnecessary transport or conveyance. Carrying work in process (WIP) long distances, cregting inefficient
trangport, or moving materias, parts, or finished goods into or out of storage or between processes.
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Figure 3-1: Waste in atruck chasssassembly line

Overprocessing or incorrect processing. Taking unneeded stepsto processthe parts. Inefficiently
processing due to poor tool and product design, causing unnecessary motion and producing defects. Waste
is generated when providing higher-quaity products than is necessary.

Excess inventory. Excess raw materia, WIP, or finished goods causing longer lead times, obsolescence,
damaged goods, transportation and storage costs, and delay. Also, extrainventory hides problems such as
production imbalances, late ddliveries from suppliers, defects, equipment downtime, and long setup times.

Unnecessary movement. Any wasted motion employees have to perform during the course of their work,
such aslooking for, reaching for, or stacking parts, tools, etc. Also, walking iswaste.
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Defects. Production of defective parts or correction. Repair or rework, scrap, replacement production, and
Ingpection mean wasteful handling, time, and effort.

Unused employee creativity. Losing time, idess, skills, improvements, and learning opportunities by not
engaging or ligening to your employees.

Ohno considered the fundamental waste to be overproduction, since it causes most of the other wastes. Producing
more than the customer wants by any operation in the manufacturing process necessarily leads to a build-up of
inventory somewhere downstream: the materid isjust Sitting around waiting to be processed in the next operation.
Mass or larger-batch manufacturers might ask, What s the problem with this, aslong as people and equipment are
producing parts? The problem isthat big buffers (inventory between processes) lead to other suboptima behavior,
like reducing your mativation to continuoudy improve your operations. Why worry about preventive maintenance on
equipment when shutdowns do not immediately affect finad assembly anyway? Why get overly concerned about afew
quality errors when you can just toss out defective parts? Because by the time a defective piece works its way to the
later operation where an operator tries to assemble that piece, there may be weeks of bad partsin process and sitting
in buffers[1]

Figure 3-2 shows thiswaste through asimple timelinefor the process of casting, machining, and assembling. Asin
most traditionally managed operations, most of the time spent on materia isactualy wasted. Anyone who has been
through alean manufacturing or TPS seminar will recognize thisfigure, so I will not belabor the point. From alean
perspective, thefirst thing you should do in gpproaching any processisto map the va ue stream following the
circuitous path of material (or paper or information) through your process. It is best to walk the actua path to get the
full experience. Y ou can draw this path on alayout and caculate the time and distance traveled and then giveiit the
highly technical name of spaghetti diagram. Even people who have worked inside afactory for most of their adult
liveswill be amazed at the results of thisexercise. The point of Figure 3-2 isthat we have taken very smple
transformation processes and stretched them to the point that the value added is barely recognizable.

| discovered an astonishing example of thiswhile consulting for amanufacturer of sted nuts. The engineersand
managersin my seminar assured me that their process could not benefit from lean manufacturing because it was so
smple. Rollsof el coil camein and were cut, tapped, heat-treated, and put into boxes. Materid flew through the
automated machines a the rate of hundreds of nuts aminute. When we followed the value (and non-value) stream,
their claim became comica. We started at the receiving dock, and every time | thought the process must be finished,
we walked across the factory one more time to another step. The nuts a some point |eft the factory for afew weeks
to be hesat-treated, because management had calculated that contracting out heat-treating was more economical.
When all was said and done, the nut-making process that took seconds for most operations, with the exception of
heat-treating, which could take afew hours, typicaly took weeks and sometimes months. We cal culated percent
value added for different product lines and got numbers ranging from .008 percent to 2 or 3 percent. Eyes opened!
To make matters worse, equipment downtime was acommon problem, idling machines and alowing for large
buildups of material around them. Some clever manager had figured out that contracting outside skill trades was
cheaper than hiring full-time people. So there was often nobody around to fix amachine when it went down, let lone
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Loca efficiencieswere emphasized at the cost of dowing down the vaue stream by creating large amounts of

in-process and finished-goods inventory and taking along time to identify problems (defects) that reduced qudity. As
aresult, the plant was not flexible to changesin customer demand.

[1] The concept of value-added and non-vaue-added work is eloquently explained by James P. Womack and Daniel
T. Jonesin Lean Thinking (1996). They introduce the value stream perspective that is the essence of lean thinking,
based on the Toyota Production System.
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Traditional Process | mprovement vs. Lean
| mprovement

Thetraditiona approach to processimprovement focuses on identifying local efficiencies Go to the equipment, the
value-added processes, and improve uptime, or makeit cycle faster, or replace the person with automated
equipment. Theresult might be asignificant percent improvement for that individua process, but havelittleimpact on
the overdl value stream. Thisis especidly true because in most processesthere are relatively few vaue-added steps,
so improving those va ue-added steps will not amount to much. Without lean thinking, most people can't see the huge
opportunitiesfor reducing waste by getting rid of or shrinking non-val ue-added steps.

In alean improvement initiative, most of the progress comes because alarge number of non-value-added steps are
sgueezed out. In the process, the value-added timeis a so reduced. We can see thismost vividly by taking a process
like the nut-making example and creating a one-piece-flow cell.

Inlean manufacturing, a cell consists of a close arrangement of the people, machines, or workstationsin a processing
sequence. Y ou cregte cellsto facilitate one-piece flow of aproduct or service, through various operations, for
example, welding, assembly, packing, one unit at atime, at arate determined by the needs of the customer and with
the least amount of delay and waiting.

Takethe case of the nut. If you line up the processes needed to createit in acell and then passthe nut or very smdll
lots of nuts from one operation to another in aone-piece flow, what once took weeks to complete can now be done
in hours. And this caseisnot unusud. The magic of making huge gainsin productivity and qudity and big reductions
in inventory, space, and lead time through one-piece flow has been demongtrated over and over in companies
throughout the world. It lways seems miraculous and the results are ways the same. Thisiswhy the
one-piece-flow cdl isthe ultimate in lean production. It has eiminated most of Toyota s eight kinds of waste.

Infact, the ultimate god of lean manufacturing isto apply theidea of one-pieceflow to al business operations, from
product design to launch, order taking, and physica production. Anyone | know who has experienced the power of
lean thinking becomes a zed ot and wantsto rid the world of waste, gpplying it to every process, from administrative
to engineering. But | caution that, as with every other tool or process, the answer isnot to blindly apply it by putting

cdlseverywhere.

For example, the nut plant had created acell for cutting and tapping. Unfortunately, they aso bought very expensive
and complex computerized equipment. The equipment was broken alot of thetime, creating ddlays. And the nuts il
had to leave the cdll for heat-treating taking weeks before they came back. Inventory till piled up. The lean cdll
became a joke to the shop-floor workers who could see the waste a serious setback to the lean improvement
process.
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The TPSHouse Diagram: A System Based on a
Structure, Not Just a Set of Techniques

For decades Toyotawas doing just fine in gpplying and improving TPS on the shop floor day in and day out without
documenting TPS theory. Workers and managers were congtantly learning new methods and variaionson old
methods through actud practice on the shop floor. Communication was strong in what was arelatively small
company, so best practices developed within Toyota spread to other Toyota plants and ultimately to suppliers. But
as the practices matured within Toyota, it became clear that the task of teaching TPS to the supply base was never
ending. So Taiichi Ohno disciple Fujio Cho developed a smple representation ahouse.

The TPShouse diagram (see Figure 3-3) has become one of the most recognizable symbolsin modern
manufacturing. Why ahouse? Because ahouseisastructura system. The houseis strong only if the roof, the pillars,
and the foundation are strong. A week link weakens the whole system. There are different versions of the house, but
the core principles remain the same. It sartswith the gods of best qudlity, lowest cost, and shortest lead time the
roof. There are then two outer pillarsjust-in-time, probably the most visible and highly publicized characterigtic of
TPS, and jidoka, which in essence means never |etting a defect passinto the next station and freeing people from
meachines automation with a human touch. In the center of the system are people. Findly there are various
foundationa eements, which include the need for sandardized, stable, reliable processes, and also heijunka, which
means leveling out the production schedule in both volume and variety. A leveled schedule or heijunka is necessary
to keep the system stable and to alow for minimum inventory. Big spikesin the production of certain productsto the
exclusion of otherswill creste part shortages unless lots of inventory are added into the system.

Each dement of the house by itsdlf iscritical, but more important isthe way the e ementsreinforce each other. JT
means removing, as much as possible, the inventory used to buffer operations againgt problemsthat may arisein
production. Theidedl of one-piece flow isto make one unit at atime at the rate of customer demand or takt (German
word for meter). Usng smdler buffers (removing the safety net ) meansthat problemslike quality defects become
immediatdy visble Thisreinforces jidoka, which halts the production process. This means workers must resolve the
problemsimmediately and urgently to resume production. At the foundation of the houseis stability. Ironicaly, the
requirement for working with little inventory and stopping production when there is aproblem causesingability and a
sense of urgency among workers. In mass production, when amachine goes down, thereis no sense of urgency: the
maintenance department is scheduled to fix it while inventory keeps the operations running. By contragt, inlean
production, when an operator shuts down equipment to fix a problem, other operations will soon stop producing,
cregting acriss. So thereisaways asense of urgency for everyone in production to fix problems together to get the
equipment up and running. If the same problem happens repeatedly, management will quickly concludethat thisisa
critica situation and it may betimetoinvest in Tota Productive Maintenance (TPM), where everyone learns how to
clean, ingpect, and maintain equipment. A high degree of stability isneeded so that the system is not congtantly
stopped. People are at the center of the house because only through continuous improvement can the operation ever
attain this needed stability. People must be trained to see waste and solve problems at the root cause by repestedly
asking why the problem really occurs. Problem solving is at the actual place to seewhat isredly going on (genchi
genbutsu).
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Figure 3-3: The Toyota Production System

In some versions of the house model, severa of the Toyota Way philosophies are added into the foundation, such
as respect for humanity. While Toyota often presents this house with the gods of cogt, qudity, and timely ddlivery,
in actudity their plantsfollow a common practice in Japan of focusing on QCDSM (qudlity, cost, ddivery, safety, and
morae) or some variation. Toyotawill never sacrifice the safety of their workersfor production. And they do not
need to, as eiminating waste does not imply creating stressful, unsafe work practices. As Ohno wrote:[ 2]

Every method available for man-hour reduction to reduce cost must, of course, be pursued vigorously; but
we must never forget that safety is the foundation of all our activities. There are times when improvement
activities do not proceed in the name of safety. In such instances, return to the starting point and take
another look at the purpose of that operation. Never be satisfied with inaction. Question and redefine your
purpose to attain progress.

[2]From the unpublished, internal Toyota.document, High Qudity with Safety: Kanban and Just-in-Time, by Taiichi
Ohno.
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Conclusion

TPSisnot atoolkit. It isnot just aset of lean tools like just-in-time, cdlls, 5S (sort, stabilize, shine, standardize,
sudtain, discussed in Chapter 13), kanban, etc. It isasophisticated system of production in which dl of the parts
contribute to awhole. Thewhole at its roots focuses on supporting and encouraging people to continualy improve
the processes they work on. Unfortunately, many books about |ean manufacturing reinforce the misunderstanding that
TPSisacollection of toolsthat lead to more efficient operations. The purpose of these toolsislost and the centrdity
of peopleis missed. When looked at more broadly, TPSis about applying the principles of the ToyotaWay. The
initial focus was on the shop floor, but the principles are broad and, in fact, apply just aswell to engineering and
business service operations aswell.

In the next chapter, we will review the 14 principles of the Toyota Way, which are the basis of the culture behind
TPS and the focus of this book. In Chapters 5 and 6 we will seethe 14 principlesin action with the story of the
challenges Toyota overcame to devel op the Lexus and the Prius.
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Chapter 4: The 14 Principles of
the Toyota Way: An Executive
Summary of the Culture Behind
TPS

Overview

Snce Toyota s founding we have adhered to the core principle of contributing to society through the practice
of manufacturing high-quality products and services. Our business practices and activities based on this core
principle created values, beliefs and business methods that over the years have become a sour ce of
competitive advantage. These are the managerial values and business methods that are known collectively as
the Toyota Way.

Fujio Cho, President Toyota

(from the Toyota Way document, 2001)
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The ToyotaWay IsMorethan Toolsand
Techniques

S0 you st up your kanban system. (Kanban isthe Japanese word for card, ticket, or sign andisatool for
managing the flow and production of materialsin aToyota-style pull production system.) Y ou plug in the andon,
whichisavisud control devicein aproduction areathat derts workersto defects, equipment abnormalities, or other
problems using sgnas such aslights, audible darms, etc. Finaly, with these devices your workplace lookslike a
Toyotaplant. Y et, over time your workplace revertsto operating like it did before. Y ou cal in a Toyota Production
System (TPS) expert who shakes her head disapprovingly. What iswrong?

Thered work of implementing Lean hasjust begun. Y our workers do not understand the culture behind TPS. They
are not contributing to the continuous improvement of the system or improving themselves. Inthe ToyotaWay, it s
the people who bring the system to life: working, communicating, resolving issues, and growing together. From the
first look at excellent companiesin Japan practicing lean manufacturing, it was clear that the workerswere activein
making improvement suggestions. But the ToyotaWay goeswell beyond this; it encourages, supports, and in fact
demands employee involvemen.

Themore | have studied TPS and the Toyota Way, the more | understand that it is a system designed to provide the
toolsfor people to continudly improve their work. The Toyota Way means more dependence on people, not less. It
isaculture, even more than aset of efficiency and improvement techniques. Y ou depend upon the workers to reduce
inventory, identify hidden problems, and fix them. The workers have a sense of urgency, purpose, and teamwork
because if they don t fix it therewill be an inventory outage. On adaily bas's, engineers, skilled workers, qudity
specidigt, vendors, team leaders, and most importantly operators are dl involved in continuous problem solving and
improvement, which over time trains everyone to become better problem solvers.

Oneleantool that facilitates thisteamwork is caled 5S (sort, stabilize, shine, sandardize, sustain, discussed in
Chapter 13), whichisaseries of activitiesfor eiminating wastes that contribute to errors, defects, and injuries. In this
improvement method, thefifth S, sustain, isarguably the hardest. It sthe one that kegpsthe first four S sgoing by
emphasizing the necessary education, training, and rewards needed to encourage workersto properly maintain and
continuoudy improve operating procedures and the workplace environment. This effort requires a combination of
committed management, proper training, and a culture that makes sustaining improvement a habitua behavior from
the shop floor to management.

This chapter provides a synopsis of the 14 principles that congtitute the ToyotaWay. The principles are organized in
four broad categories. 1) Long-Term Philosophy, 2) The Right Process Will Produce the Right Results (this utilizes
many of the TPStools), 3) Add VVaue to the Organization by Developing Y our People, and 4) Continuoudy Solving
Root Problems Drives Organizationa Learning. Note that Part 11 of thisbook is also organized into these same four
categoriesthefour Ps of the ToyotaWay mode in Chapter 1. In thefollowing two chapters, | will demonsirate
some of these 14 principles at work in the development of Lexus and Prius. If you would like to jump ahead to begin
the detailed discussion of these 14 principles, you can skip to Chapter 7 now. However, | do advise that you peruse

the principles below.
i Executive Summary of the 14 Toyota Way Principles

Section |: Long-Term Philosophy
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Principle 1. Base your management decisions on along-term philaosophy, even at the expense of short-term financid
gods.

Have a philosophical sense of purpose that supersedes any short-term decision making. Work, grow, and
aign the whole organization toward a common purpose that is bigger than making money. Understand your
placein the history of the company and work to bring the company to the next level. Y our philosophical
mission isthe foundeation for dl the other principles.

Generate vaue for the customer, society, and the economy it isyour starting point. Evauate every functionin
the company in terms of its ability to achievethis.

Beresponsible. Strive to decide your own fate. Act with sdf-reliance and trust in your own abilities. Accept
responsibility for your conduct and maintain and improve the skills that enable you to produce added value.

Section I1: The Right Process Will Produce the Right Results

Principle 2. Create continuous process flow to bring problemsto the surface.

Redesign work processes to achieve high value-added, continuous flow. Strive to cut back to zero the
amount of timethat any work project isstting idle or waiting for someone to work onit.

Create flow to move materid and information fast aswell asto link processes and people together so that
problems surface right away.

Make flow evident throughout your organizationa culture. It isthe key to atrue continuous improvement
process and to developing people.

Principle 3. Use pull systemsto avoid overproduction.

Provide your downline customersin the production process with what they want, when they want it, and in
the amount they want. Materia replenishment initiated by consumption isthe basic principle of just-in-time.

Minimize your work in process and warehousing of inventory by stocking small amounts of each product and
frequently restocking based on what the customer actually takes away.

Be responsive to the day-by-day shiftsin customer demand rather than relying on computer schedules and
gystemsto track wasteful inventory.
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Principle 4. Leve out the workload (heijunka). (Work like the tortoise, not the hare.)

Eliminating waste isjust one-third of the equation for making lean successful. Eliminating overburden to
people and equipment and €iminating unevennessin the production schedule are just asimportant yet
generdly not understood at companies attempting to implement lean principles.

Work to level out the workload of all manufacturing and service processes as an dternative to the stop/start
approach of working on projectsin batchesthat istypical at most companies.

Principle 5. Build a culture of stopping to fix problems, to get qudity right thefirst time.

Qudlity for the customer drives your vaue propostion.

Usedl the modern quality assurance methods available.

Build into your equipment the capability of detecting problems and stopping itself. Develop avisud sysemto
alert team or project leaders that a machine or process needs assistance. Jidoka (machineswith human
intelligence) isthefoundation for buildingin qudlity.

Build into your organization support systemsto quickly solve problems and put in place countermeasures.

Build into your culture the philosophy of stopping or dowing down to get quality right the first time to enhance
productivity in thelong run.

Principle 6. Standardized tasks are the foundation for continuous improvement and employee empowerment.

Use stable, repeatable methods everywhere to maintain the predictability, regular timing, and regular output
of your processes. It isthe foundation for flow and pull.

Capture the accumulated learning about a process up to apoint in time by standardizing today s best
practices. Allow creative and individua expression to improve upon the standard; then incorporate it into the
new standard so that when a person moves on you can hand off the learning to the next person.

Principle 7. Usevisua control so no problems are hidden.




This document is created with the unregistered version of Document2PDF Pilot.

Use smplevisud indicatorsto help people determine immediately whether they arein a standard condition or
deviating fromit.

Avoid usng acomputer screen when it moves the worker sfocus away from the workplace.

Design smplevisua systems at the place where the work is done, to support flow and pull.

Reduce your reports to one piece of paper whenever possble, even for your most important financia
decisons.

Principle 8. Use only rdiable, thoroughly tested technology that serves your people and processes.

Use technology to support people, not to replace people. Often it isbest to work out a process manually
before adding technology to support the process.

New technology is often unreliable and difficult to standardize and therefore endangers flow. A proven
process that works generally takes precedence over new and untested technology.

Conduct actua tests before adopting new technology in business processes, manufacturing systems, or
products.

Reect or modify technologiesthat conflict with your culture or that might disrupt sability, rdiability, and
predictability.

Neverthel ess, encourage your people to consider new technol ogies when looking into new approachesto
work. Quickly implement athoroughly considered technology if it has been provenintridsand it can improve
flow in your processes.

Section I11: Add Valueto the Organization by Developing Your People and Partners

Principle 9. Grow leaders who thoroughly understand the work, live the philosophy, and teach it to others.

Grow |leadersfrom within, rather than buying them from outs de the organization.

Do not view the leader sjob as smply accomplishing tasks and having good people skills. Leaders must be
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role models of the company s philosophy and way of doing business.

A good leader must understand the daily work in great detail so he or she can be the best teacher of your
company s philosophy.

Principle 10. Develop exceptiond people and teams who follow your company s philosophy.

Create astrong, stable culture in which company vaues and beliefs are widely shared and lived out over a
period of many years.

Train exceptiond individuas and teams to work within the corporate philosophy to achieve exceptiond
results. Work very hard to reinforce the culture continualy.

Use cross-functiona teamsto improve quality and productivity and enhance flow by solving difficult technica
problems. Empowerment occurs when people use the company stoolsto improve the company.

Make an ongoing effort to teach individuas how to work together as teams toward common goals.
Teamwork is something that hasto be learned.

Principle 11. Respect your extended network of partners and suppliers by challenging them and helping them

Improve.

Have respect for your partners and suppliers and treat them as an extension of your business.

Challenge your outside business partnersto grow and develop. It showsthat you vaue them. Set challenging
targets and assist your partnersin achieving them.

Section IV: Continuoudy Solving Root Problems Drives Organizational L earning

Principle 12. Go and seefor yoursdlf to thoroughly understand the Situation (genchi genbutsu).

Solve problems and improve processes by going to the source and personadly observing and verifying data
rather than theorizing on the basis of what other people or the computer screen tell you.

Think and speak based on personally verified data.
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Even high-level managers and executives should go and see things for themselves, so they will have more than
asuperficid understanding of the Situation.

Principle 13. Make decisions dowly by consensus, thoroughly considering all options; implement
decisionsrapidly (nemawashi).

Do not pick asingle direction and go down that one path until you have thoroughly considered dternatives.
When you have picked, move quickly but cautioudy down the path.

Nemawashi isthe process of discussing problems and potentia solutionswith al of those affected, to collect
their ideas and get agreement on a path forward. This consensus process, though time-consuming, helps
broaden the search for solutions, and once adecision is made, the stage is set for rapid implementation.

Principle 14. Become a learning or ganization through relentlessreflection (hanse) and continuous
improvement (kaizen).

Once you have established a stable process, use continuous improvement tools to determine the root cause
of inefficiencies and apply effective countermeasures.

Design processes that require amost no inventory. Thiswill make wasted time and resourcesvisblefor dl to
see. Once waste is exposed, have employees use a continuous improvement process (kaizen) to diminateit.

Protect the organizationa knowledge base by developing stable personne, dow promotion, and very careful
successon systems.

Use hansal (reflection) at key milestones and after you finish aproject to openly identify al the shortcomings
of the project. Develop countermeasures to avoid the same mistakes again.

Learn by standardizing the best practices, rather than reinventing the whed with each new project and each
new manager.

Itisquite possibleto use avariety of TPStools and still be following only asdect few of the Toyota Way principles.
The result will be short-term jumps on performance measures that are not sustainable. On the other hand, an
organization that truly practicesthe full set of ToyotaWay principleswill befollowing TPSand onitsway to a
sustainable competitive advantage.

In courses| have taught on lean manufacturing, acommon question is How does TPS apply to my business? We do
not make high-volume cars, we make low-volume, specidized products or We are aprofessona service



This document is created with the unregistered version of Document2PDF Pilot.

organization, S0 TPS does not apply to us. Thisline of thinking tells me they are missing the point. Lean is not about
imitating the tools used by Toyotain a particular manufacturing process. Lean is about developing principlesthat are
right for your organization and diligently practicing them to achieve high performance that continuesto add vaue to
customers and society. This, of course, means being competitive and profitable. Toyota s principles are agreat
garting point. And Toyota practices these principles far beyond its high-volume assembly lines. For example, we will
seein the next chapter how some of these principles are gpplied in the professional service organizations that design
Toyota s products.
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Chapter 5: The Toyota Way In
Action: The No Compromises
Development of L exus

Overview

Evenif thetarget seems so high asto be unachievable at first glance, if you explain the necessity to dl the people
involved and ingst upon it, everyone will become enthusiagtic in the spirit of challenge, will work together, and
achieveit.

Ichiro Suzuki, chief engineer of thefirst Lexus

Toyotais known as avery conservative company. When | first heard of this reputation in Japan in 1983, | was
surprised. | had thought of Toyotaas a very innovative company and that swhy | was there to learn about the
innovative practices of Toyotathat were dominating the auto industry. But informed Japanese just laughed and said
Toyotais very conservative, even by Japanese standards. What does conservative mean inthiscase? | asked. A
typica responsewas consarvative politicaly, consarvative styling, consarvative financialy, conservativein changing
their ways you nameit. Certainly much of this conservatism derives from the ToyotaWay culture, which gives
continuity to itsexcellence.

Y et centrd to the Toyota Way isinnovation never getting complacent and aways staying a step ahead of trendsin
the market. There are many levels of innovation from the small workplace changes made by plant workers on the
shop floor to fundamenta breakthroughsin production technology and vehicle engineering. It saso true that most of
what goes on in Toyota s vehicle centersis routine product devel opment making incremental change from one model
to the next. But the beauty of the ToyotaWay isthat it allows Toyotato periodicaly bresk fromthis conservative
mold and innovetively develop anew vehicle with anew developmenta gpproach. These are defining moments for
Toyota

All of theengineers| interviewed for this book agreed that two of the best examples of the ToyotaWay in action

were the Lexus and the Prius two breakthrough vehicles that reshaped Toyota as acompany. The next two chapters
tell these stories, in order to flesh out the principles of the ToyotaWay.



This document is created with the unregistered version of Document2PDF Pilot.

Lexus: A New Car, a New Division by the Michael
Jordan of Chief Engineers

Y ukiyasu Togo was asuccessful Toyota executive in charge of ToyotaMotor Sdes, USA, in Southern Cdifornia.
Hisfriends and associates were a so well-to-do executives. But few would consider buying a Toyota. Mercedes and
BMW were moretheir style. This bothered Togo. He was afighter and not willing to accept being second-class.
Making high-qudity, fuel-efficient, and economica carswasfine, but he saw no reason why Toyota could not aso
make luxury vehicles competing with the best in the world. Maybe what we need isaluxurious car that would create
anew image, acar of high qudity, perhaps even up-market of the Mercedes-Benz (as quoted in Reingold, 1999).

To do this, Togo redized Toyotawould need anew saes channd and name. He took hisideato management. At
first he faced resstance. At Toyotathiswas not unusua. Much of Toyota s success derives from incrementa
improvements year in and year out part of that conservative mindset. Building aluxury car meant bresking the mold
from sturdy and reliable but basic Japanese built cars to competing with the kings of luxury in Europe. Also the
development of aluxury car would mean smultaneoudy developing avehicle and abrand: acar company withina
car company. But after some debate it was clear that Toyotawas not living up to its challenge of staying a step ahead
of trends in the market and the concept for the Lexus was born.

Such an effort could not be entrusted to just anybody. In this case, the task was given to one of the best and most
revered chief engineersin Toyotas history, Ichiro Suzuki, who was introduced to me asthe Michael Jordan of chief
engineersand a legend within Toyota. His commentsin this chapter are from an interview | had with him & the
Toyota Technica Center in Ann Arbor, Michigan, in April 2002, just afew months away from red retirement.
Toyotahad called him out of retirement to act asan Executive Advisory Engineer. Basicaly, he was making one last
tour of duty to teach the younger generation what it took to be an excellent engineer at Toyota. (Principle 9, Grow
leaders who thoroughly under stand the work, live the philosophy, and teach it to others.)
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Listening to the Customer and Benchmarking the
Competition

Developing agood concept, with its associated targets, will make or break any vehicle development program. If the
concept is not well thought through and does not properly identify the market and how the vehicle will hit the market
just right, then even excellent execution of the program will not matter. Efficiency does not equd effectivenesswhen it
comesto developing anew product. Effectiveness starts with what is popularly being caled the fuzzy front end,
when judgment and qudlitative data often play a greater role than precise scientific and engineering andysis. In Toyota
Way terms, thorough congderation in decision making (Principle 13: Make decisions slowly by consensus,
thoroughly considering all options, implement rapidly) means carefully thinking through the pros and cons of al
the possible solutions, based on the facts, before charging ahead down a given path. The Lexus began with a
thorough evauation of the goals of the vehicleled by insghtful and experienced engineers. To set histargets, Suzuki
carefully considered the competition.

Suzuki started with focus group interviewsinthe U.S. at aMarriott Hotel on Long Idand afairly affluent area. This
was not ahuge survey, but rather just two groups of about a dozen people each. Individuaswithin groups were
assigned to focus on particular vehiclesthey owned. For example, in Group A four people were Audi 5000 owners,
one was aBMW 528e owner, two people owned a Benz 190E, and three people owned aVolvo 740/760. Group
B amost directly paralleled this makeup. Suzuki classified what he heard into reasons for purchase, reasonsfor
rejection of other competitive vehicles, and the image they had of different cars. He smplified the resultsinto a
number of tables, quditatively summarizing the results usng termsthat evoke emotion more than scientific precison
see Figures5-1 and 5-2).

Reason for Purchase Reasons for Rnle.;].ectlun
of Competitors
Benz Quuality, investment Too small, weaker style
_ value, sturdy appeal (vs. BMW)
BMWY Style, handling, Teres mary on road
functional
Audi Style, space, affordability | Poor quality, poar service
Volve Safety, reliability, quality, | Bosty styling
| sturdy |
Jaguar Most attractive styling Poor quality, small interior

Figure 5-1: Reasonsfor purchase and rgection of competitive luxury vehicles (1980s)

Figure 5-1 shows the reasons for purchase and rgjection. There are no surprises here, but it isworth noting how
succinctly the table summarizes what many of us have thought and even felt about these various vehicles back in the
mid-1980s. So much is captured with so few words. Thisisapart of Toyotasvisua management; reflected in
Principle 7, Use visual control so no problems are hidden. In these summary grids, Suzuki strivesto communicate
on one piece of paper so the reader sees at a glance the most important points for decision making.

Figure 5-2 smilarly summarizes abroader set of images associated with European, U.S., and Japanese luxury cars.
Thefirgt thing the groups focused on was status and prestige image. M ercedes-Benz was most associated with status
and success, Japanese models were not. Clearly amagjor hurdle for Suzuki was to overcome the rooted stereotype of
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Japanese cars being practical, efficient, reliable vehicles, but never luxurious. A rank ordering of what was important
to buyers of Mercedesin particular was as follows (1=most important):

1.

Status and prestige of image

High qudlity

Resdevdue

Performance (e.g., handling, ride, power)

Safety

More than any of the other information gathered, this rank ordering struck an emotiona nerve because Suzuki viewed
acar essentially asavehicle of trangportation, not an ornament. When he listened to people talk about
Mercedes-Benz, Satus and prestige were number one, while performance, the actua basic function of the car, was
only number four. Perhaps becauise of his engineering bias, Suzuki could not accept people choosing Mercedes-Benz
sgatus apped over performance. It wasacar, after dl, not an ornament. According to Suzuki:

The car is not something that sits around, it s something that needs to move around. So | thought. | want to build a
car that beats Mercedes-Benz in the most basic function acar has, its driving performance.

Eurcpean Chieality, investment value, sturdy

American Gadgets and gimmics, poor quality, big, overstated, sofa
{Cadillac) on wheels (too soft ride), rattle after & months
lapanese Too small, no status, busy, no successiul image

{Missan {Acura = well made Honda, stretched Accord)
Maxima)

Figure 5-2: Image of European, American, and Japanese luxury cars (1980s)

Suzuki asked himsdlf, what does it mean to have ahigh-qudity product? What doesit mean to have a high-quaity
luxury vehicle? What can you put into acar that makes people owning it fed like they rewedthy, ... they havealot,
spiritualy speaking? And, what can you put into acar that, as the years go on, you become more and more attached
to that car? So the two characteristics he felt were most important were, in the order of importance, exceptiona
functional performance and an eegant gppearance, not traditionaly a Toyota strength. Mercedes-Benz was kind of
acold vehiclein termsof styling. It s changed since then, but | decided that the vehicle should have human warmth,
beauty, eegance, refinement. Hefdt if Toyota could make acar that performed not dightly better than Benz, but
condderably better than Benz, with improved styling, then Toyota might be able to changeitsimage and compete.

But having exceptiond functiona performance and human warmth are somewhat contradictory to one another,
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because when you build in performance you re going to lose some of the warmth and human characterigtics. It snot
enough to try to make these qualitiesexist at the same time, because that implies atrade-off. What Suzuki wanted
was to fuse these two characteristics, so they become one and the same thing. But thiswould take some high-level
engineering and design decisions. So he developed quantitative targets for the vehicle with that in mind.

Figure 5-3 summarizesthe targets that Suzuki set for the Lexus as compared with BMW and Mercedes the main
competition. They were based on the assumption that the Lexus could do it dl. So when | showed thisto the
engineers & Toyotathey dl laughed a me. They said it wasimpossible, explained Suzuki.

Mercedes 420

Calsior (L5400) SEf 560 SE BMW 7350
[ 250 kmin | 222 kmin [ 220 kmin
Top Speed (European) (Europsean) {European)
Fuel 21.5 mpg or more | 19 mpg (UI5A) [18.8 mpg (U5SA)
Consumption (LISA) 5.4 kemd1 (lapan)

(local-highway) | 7.0 km/l or more
(lapan)
Fxlrm:u::l'gquu*l up &1 db (100 km/n) 63 db (100 kmin)

g:im teristics | 0 10P speed 5B {50 1200 ki) | 78 ab (200 kmin)
aracteristics | o 700 4 m mih
(73 db & 200 km/ |
Agrodynamics
ey 2B-.29 - 32 37
Vehicle Weight 1,710 kg (LISA) 1,760 kg (USA) 1,760 kg (USA)
*Shovam are Lexuws targets compansd with th: two target vehickes based on 4.21

engines, **Coslficient of drag
Figure 5-3: Targetsfor Lexus

So he thought about this some more. He picked apart the different elements.

If you want to make acar that goes very fadt, it svery well-suited to aso reducing the aerodynamic resistance. So
these two eements are harmonious. When you get up to speeds of 250 km/h your air resistance reaches levels of
about 95 percent or over. So the more you re able to reduce this aerodynamic coefficient, the more speed you re
going to be able to achieve. So these things it each other well, these two targets. Similarly, improving the fuel
economy isvery harmonious with the goa of reducing the vehicle mass. However, we didn t know what to do with
the quietness factor because to reduce the quietness to an extreme level, that leads to higher mass. So we needed to
dtart acting on anew operating principle. And the new principle we adopted was not to dampen the noise that exists
but to reduce the amount of noise at its source, by making quieter engines.

Suzuki explained that adding structure (mass) to reduce noise was only dedling with the surface problem. The root
cause of the noise and vibration that customers experience was the engine. One technique that is part of kaizen
(continuous improvement Principle 14) isto ask why a problem exists five times, going to adeeper level with each
Why? to get to the root cause of the problem. So, by understanding the root cause of the problem and identifying
countermeasures to dampen the noise, Suzuki reasoned he could eiminate the problem of engine noise, without
resorting to a surface solution adding mass. He then developed alist of performance trade-offs, where he wanted to
have A yet dso B, and C yet dso D. For example, he wanted to have very good handling and stability at high
Speeds, yet a the same time have good ride comfort. These are summarized in Figure 5-4 asa set of
no-compromise goals. Thisled to the two guiding goasfor the Lexus program.
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1. Great high-speed ! .
handling/stability YET | A pleasant ride
2. Fast and smooth ride YET Low fuel consumption
3. Super guiet YET Light weight
4. Elegant styling YET Great aerodynamics
5. Warm YET Functional interior
6. Great stability at high Great C, value (low
YET et B
speed friction)

Figure 5-4: No-compromise goas
1.

Cut noise, vibration, and harshness at the source (rather than with after-the-fact measures).

Maintain the yet concepts, balancing without compromising on traditional auto design trade-offs.

Thefirst one, at the source, turned out to be largely driven by the accuracy of the parts the precision with which the
parts are manufactured.

[« erevious [ nexr |
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Achieving No-Compromise Objectives

Since so much of the success of Lexus depended on achieving these breakthrough performance objectives for the
engine, and since this depended so heavily on production engineering, Suzuki presented anumber of srict
requirements to the engine production engineers, whose response was largely discouraging. Their firgt reaction was
that you cannot make parts that are more precise than the tolerances of the precison instruments you re using to
make them. At thetime, Toyota had the most precise instrumentsin the world for machining engine parts (e.g.,
high-precision machine tools for machining castingsinto crankshafts, pistons, etc.). And so Suzuki said, Oh, OK, |
seeyour point. But backing away from these breakthrough performance objects would mean the end of his dream
car. So heturned to hissuperiorsfor help and was able to get them formed into a Flagship Quality Committee (The
FQ Committee).

This committee was composed of head executives representing three divisonsin Toyota R& D, production
engineering, and the manufacturing plant. The person who at that time wasin charge of production engineering was
AkiraTakahashi. Hetold Suzuki, Look, Toyotas aready making productsthat are exceptiondly high quality and to
bring in more precise equipment to meet the accuracy and precision demands you re asking isout of contral, it s
ridiculous. Y ou re asking too much. Not willing to give up, Suzuki said, OK, I Il tell you what. Try to make one of
these high-precision products, an engine or transmission, and if we can't do that, if that doesn t work out, | Il quit. |
will give up on my request.

Takahashi agreed he could make one of anything aslong asit didn t have to be in mass production. So he put
together ateam of his best engine engineers and they developed one high-precision engine that met Suzuki stight
Specifications. It was a hand-built engine and, when it was tested in an existing vehicle, there was remarkably little
vibration with extremely good fuel economy. The team of engineers and Takahashi got very excited and they
immediately began discussng how they could replicate this with mass production equipment. By working with
Takahashi and going to his superiors and creating the FQ Committee, Suzuki wasin avery clever way practicing
Principle 13: Make decisions slowly by consensus, thoroughly considering all options; implement rapidly
(nemawashi). The nemawashi part of this principleisto take the time to build consensus across and up and down
the organization. By asking the engineersto build an actua engine, he was using the Toyota propensty for genchi
genbutsu (Principle 12: Go and see for yourself to thoroughly under stand the situation). In this case, he chose
to work on an actua engine instead of speculating abouit its viability based on theoretica arguments.

As Suzuki explained:

The people at each one of these different departments, R&D, production engineering, and so on and so forth
are looking toward the policy of their superiorsto see how to act, and naturally once | was able to bring Mr.
Takahashi from production engineering over to my side, things became much easier to do. So there were
various troubles and problems along the way, however, every time that happened | would say thousands of
times, tens of thousands of times, counter measures at the source, follow the concept of thisyet that. The
end result was not just my effort alone, but all the people along the way who originally opposed what | was
doing, and who all came around and were able to achieve all these targets that | had set in the first place.

Another key engineering feat was to cut down on wind noises. The engineers would attach many tiny microphonesto
the window at the clay mode stage, and then check to seeif they had achieved aquiet noiselevd. The yet chdlenge
was trying to balance aerodynamics with styling. If you try to adopt e egant styling, you tend to bring down the
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aerodynamic efficiency. On the other hand, if you have good aerodynamic efficiency, styling will suffer. Styling
developed abunch of clay modelsto achieve the distinctive and refined appearance Suzuki was after and the stylists
were obvioudy very proud of them. Unfortunately, none of them passed the stringent aerodynamics test. So what do
you do?

Suzuki s gpproach, aswith the engine, wasto find the most talented engineers, chalenge them with the goa, and ask
them to try redl things rather than just analyze and theorize. So he found an exceptiona aerodynamics engineer and,
choosing aclay model from the styling studio, chalenged him to modify the design until it achieved the correct
aerodynamic results. The aerodynamics engineer said, | will take that clay model and reach the goasthat you want
0.28 on the coefficient of drag. The aerodynamics engineer decided to physicaly cut and modify the clay model
himsdf, ajob normaly done by the modeler, requiring severd iterationswith alot of verbal discussion between the
modder and the engineer. He cut here and there and findly ended up with avehicle that was aerodynamically
matched to the target. It looked terrible. He had logt dl the fine styling features of the designers. But through this
process he was able to understand the aerodynamic characteristics much more quickly and deeply than if he had
been giving verbd ingtructionsto the clay mode ers and waiting for the revised models.

Through this hands-on experience, he uncovered reference points that he could feed to the stylists to smultaneoudy
improve aerodynamic performance while achieving excdlent styling. By deciding to persondly cut the clay, which
Suzuki encouraged, the aerodynamics engineer sped up the development of Lexus and got a deeper understanding of
the aerodynamics. Thiswas another example of Principle 12 (genchi genbutsu).

Asareault of Suzuki s engineering approach of achieving no-compromise objectives, the Lexus program took off
and accomplished exactly what he wanted a smart design and avery smooth ride. The fed of theride at 100 kph and
160 kph was practicaly the same, despite the fact that you were traveling 1.6 timesfaster. To say the leadt, the
consumer was impressed, and it showed in the numbers sold. At the time of the Lexus launch, Mercedes-Benz s
three models (300E, 420SE, 560SEL ) had no riva in the U.S. market. But Lexus, with only one model, was ableto
&, in oneyear, 2.7 times the number of al three of those well-established Mercedes combined. As of 2002, the
Lexuswasthe best-sdlling luxury car in the United States.

The creation of the Lexus spawned an entirdly new luxury divison of Toyotaand placed their imagein the élite of the
luxury market the origina goa of visonary Togo. It also gaveriseto anew spirit of innovation in Toyotas
engineering. When Toyota started out in the automobile business, the engineers had no choice but to be innovative.
AsToyota became agloba powerhouse with clearly delineated product families, its thousands of engineers became
specialists tweaking the next Crown and the next Camry.[1]

Lexus broke the behaviora mold and engineers who had known only the conservative, risk-averse Toyota suddenly
were working on abold, new, challenging project. This renewed spirit would carry over into an entirely new project,
with new objectives and challenges. Toyotawas about to reinvent its vehicle devel opment process with the Prius.

[1]Infact, the innovative enthusiasm was almost too contagious. At some point, the vehicle content of the Camry and
other carsroseto the point that costs got out of control. Toyota chief engineers had to be reined in and design
appropriate levels of content while relying more on standardized partsto cut costs. Thiswas one benefit of the later
reorganization of Toyotainto vehicle centers with vehicle center heads, as discussed in the next chapter. Itisaso an
example of how Toyotais alearning organization.
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Chapter 6: The Toyota Way In
Action: New Century, New Fud,
New Design Process Priug 1]

Overviaw

Creativity, Challenge and Courage: the ThreeC s
Shoichiro Toyoda, former President, 1980s

Toyota executives consdered the early 1990s to be a very dangerous business climate for Toyota. The problem was
that Toyotawas too successful. It was the peak of the Japanese bubble economy and prosperity seemed likeiit
would never end in Japan. Toyota s business was booming. Thisisexactly the environment that leads many
companiesinto complacency. But the biggest crisis, from the perspective of Toyotaleaders, iswhen associates do
not believethereisacrisisor do not fed the urgency to continuoudy improve the way they work.

At that time Toyota had a very strong product development system for creeting routine variations of existing vehicle
modedls, but the company had not changed its basic product devel opment system for decades. Toyota Chairman Eiji
Toyodawas concerned and took every opportunity he could to preach crisis. At one Toyota board meeting, he
asked, Should we continue building cars as we have been doing? Can we survivein the 21t century with the type of
R&D that we aredoing?... Thereisno way that this[booming] situation will last much longer.

Much like Toyota deciding it should produce aluxury car even though they were doing just fine, Toyodawas
practicing Principle 1: Base your management decisions on a long-term philosophy, even at the expense of
short-termfinancial goals. Though Toyota s short-term financia Situation was exceptiond at the time of both the
Lexus and the Prius conceptions, it challenged itself because of long-term future considerations. In fact, Toyota il
had acriss mentality, and Toyotaleadersregularly stir the pot even creating a criss when necessary.

It was Y ashiro Kimbara, then Executive VP of R& D, following Toyoda s lead, who founded Globa 21 (G21) the
car that became the Prius. Kimbaraled a project committee tasked with researching new carsfor the 21st century. In
its humble beginnings, the only red guidance wasto develop afud-efficient, small-sized car exactly the opposite of
the bigger and bigger gas guzzlersthat were sdlling at thetime. In addition to the small size, adigtinguishing feature of
the original vison was alarge, spacious cabin. Thus, it had to be small and efficient but fed biginsdeamgor design
chalenge from the dart.

[1]The Prius caseis based on an interview with Takeshi Uchiyamada, Chief Engineer of the origind Prius, and a
book on Prius written by a Japanese journdist, The Prius That Shook the World: How Toyota Developed the
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World s First Mass-Production Hybrid Vehicle, by Hideshi Itazaki, trandated by A. Y amadaand M. Ishidawa
(Tokyo: The Kikkan Kogyo Shimbun, Ltd., 1999).
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The Prius Blueprint

Risuke Kubochi, Genera Manager of General Engineering, stepped forward and agreed to lead the effort. Hewas
formerly the chief engineer of Cdica. He had areputation for being aggressve and not terribly friendly, but strongly
determined to accomplish any task he undertook. Kubochi persondly selected 10 middle managersto work on his
team. Thisworking-level committee reported directly to ahigh-level committee of Toyota board members, informaly
known as kenjinkai ( committee of wise men ), that met weekly. The project had the highest-level executive
sponsors from the very beginning.

At firgt the G21 project was not defined as a hybrid vehicle project. There were two gods:
1.

Devedop anew method for manufacturing carsfor the 21t century.

Develop anew method of developing carsfor the 21st century.

The committee sjob was smply to identify the general concept, and it saw thefirst task asmainly a packaging issue
how to minimize vehicle Sze, yet maximize interior space. It dso set atarget for fue economy. The then current
enginein abasic Corollagot 30.8 mpg and the target was set at 50 percent more, 47.5 mpg. Thiswas thought to be
agroundbresking target. Although the committee was aware of ahybrid engine project, they assumed it would not be
ready intimefor the G21. The committee members al had full-time jobs apart from the G21 and at first met weekly.

The committee began meeting in September 1993 and had just three months to present their concept to ahigh-level
executive committee. About 30 people, including Executive VP Kimbaraand member of the board Masumi Konishi,
atended the meseting. Obvioudy three months was too short to build an actua prototype. But the committee was not
satisfied smply presenting ideas, so they devel oped a half-scae blueprint for the vehicle that took up agood part of a
wal.

One of the working-level membersthat Kubochi had selected was Sateshi Ogiso, who would be the only person
who stayed with the Prius until its actua launch yearslater. The G21 as a clean sheet was adream project for a
young engineer. Ogiso had been charged with organizing the committee meetings and thus was given akind of
leadership role. At the design review session, Ogiso was about to prompt Kubochi to begin the presentation, but was
stunned when Kubochi preempted him with Ogiso, | would like you to make the report. Ogisowasjust a
32-year-old youngster who had only recently made engineer-in-charge. He quickly recognized that he had been
tricked, which wasn t the first time that Kubochi had put him on the spot in order to cultivate hisleadership ability.
But he did an excellent job of giving the report, which was very favorably received by the executive committee. The
requirementsfor the vehiclewere identified as

1.

Roomy cabin space, achieved through maximizing the length of the whedlbase.
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2.

A rdlatively high seat position, to facilitate getting in and out of the car.

An aerodynamic exterior, with a 1500 mm height, alittle lessthan aminivan.

A fuel economy of 20 kilometers per liter (47.5 mpg).

A amadll horizontaly placed engine with acontinuoudy variable automatic transmission (which improvesfue
efidency).

Phase| of this project illustrates three Toyota Way principles.

1.

Principle 9. Grow leaders who thoroughly understand the work, live the philosophy, and teach it to others.
We see how involved high-level executivesarein avery abstract and future-oriented project that is seen as
centra to the future of the company with active sponsorship, including weekly meetings with the study group.

Principle 10. Devel op exceptiona people and teams who follow your company s philosophy . We see how
some of the best people step up to achalenging project that is seen asimportant to the company and then
work extremely hard after hours to meet aggressive deadlines. They had three months as an extracurricular
activity to do extensive research and develop avision for the project. We aso get aglimpse of how leaders
a Toyota develop young people. Kubochi could have taken credit for leading this effort, but it was more
important to provide alife lesson to Ogiso, who later reflected that by being placed in the critica Stuation to
givethe presentation, | learned to organize issuesin my head as| spoke, and acquired a sense of
sef-confidence (Itazaki, 1999).

Principle 12. Go and seefor yourself to thoroughly understand the Situation (genchi genbutsu). Theteam fdlt
uncomfortable presenting only abstract concepts so short of building an actual model, they did the next best
thing they devel oped a hdf-size blueprint so the executives could picture the actua vehicle.
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An Unlikely Chief Engineer Inventsa New
Approach to Car Development

The next step was to develop amore detailed blueprint for the vehicle. High-level executives pondered who should
lead the effort and settled on the unlikely choice of Takeshi Uchiyamadaasthe chief engineer. Uchiyamadahadn t
been groomed to be a chief engineer and never even aspired to thisrole. Histechnica background wasin test
engineering and he had never worked in vehicle desgn. He had been assigned to technica administration and in fact
led the reorgani zation of Toyota s product development organization into vehicle development centers, thelargest
reorganization in its history. Hisintention after working in technical administration wasto go back to research. Yet,
here he was tagged by high-level executivesto lead this program blessed by the chairman of the company.

While on the surface Toyota s decision to appoint Uchiyamada as chief engineer might at first glance seem hasty and
illogicd, infact it followed Principle 13. Make decisions slowly by consensus, thoroughly considering all options,
implement rapidly (nemawashi). In fact, Uchiyamadawas uniquely quaified for the task for severa reasons. First,
thiswasthefirst project in decades that involved truly breakthrough technology and would need aleve of research
support uncharacteristic of most development projects. Uchiyamada came from research. While he was not adesign
engineer, hedid love cars, had avery deep technical engineering background, and hisfather had been the chief
engineer for the Crown aflagship Toyota vehicle soit wasin his blood. Second, the project was not housed in one
vehicle center and would require someone who had an excellent understanding of the new organization to marshd
resources, which Uchiyamada possessed, having been one of the chief architects of the new, recently implemented
organization structure. Third, acentra purpose of the project was to develop a new approach to vehicle
development. Someone who had been raised under the old system to be a chief engineer could be blinded by the
current system. Someone with proven organizationa design skills was needed to take afresh |ook.

No one was more surprised by this decision than Uchiyamada. As he explained to me:

As a chief engineer, if there are supplier problemsit is the responsibility to visit the supplier and check the
line and solve the problems. | did not even know what | was looking for to know what to do in many cases ....
One of the personifications of the chief engineer is that they know everything, so even when developing
different parts of the vehicle you know where the bolts can go together as well as what the customer wants.

So what could Uchiyamadado, since hedid not know everything ? He surrounded himself with a cross-functiona
team of experts and relied on the team.

One of the most important results of the Prius project from an organizational design perspective wasthe creation of
the obeya system of vehicle development, which is now the new standard for Toyota. Obeya means big room. Itis
like the control room. In the old vehicle devel opment system, the chief engineer traveled about, meeting with people
as needed to coordinate the program. For the Prius, Uchiyamada gathered a group of expertsin the big room to
review the progress of the program and discuss key decisions. The project team found aroom outside the fray of
normal day-to-day affairs, which became known for housing aweird, top-secret group (G21 project) endorsed by
top management. During the devel opment process, Uchiyamada documented in redl time the experience of designing
anew breakthrough design from scratch. Thisled to avery confidential 200-page document that can be reviewed
only with specid high-level permission. Toyota executives achieved their god of reinventing the company sdesign
process by intentionaly selecting anon-expert chief engineer.
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The 21st-Century Car: Environmentally Friendly,
Conserving Natural Resour ces

Uchiyamada proved to be a cregtive leader, yet very focused on achieving aggressve timing targets. In fact, the more
detailed conceptua blueprint was completed in just six months. Normally the first step in this phase would have been
to develop aphysical prototype. But Uchiyamada decided that if they quickly made a prototype they would get
mired in the details of improving it. He wanted to thoroughly discuss multiple dternatives before narrowinginon a
decison. My associates and | have termed this set-based concurrent engineering (discussed further in Chapter 19),
inwhich sets of aternatives are broadly considered rather then focusing in on asingle solution.[ 2] There were many
examples of this set-based thinking throughout the Prius devel opment.

In the early stages, the team was quickly bogged down in discussing technical details of power-train technology.
Uchiyamada saw this as a problem. He called the team together and said, Let sstop this. Let sstop focusing on
hardware. We engineers tend to focus on hardware. However, what we need to do with this car isto focus on the
soft aspects, not the hardware. Let sforget everything about hardware and review from the beginning the concept of
the car that we are trying to build from the ground up (Itazaki, 1999). Uchiyamada then lead a brainstorming session
of key concepts to describe characteristics of the 21st-century car. Severd days later, after many keywords had
been generated and discussed, they reduced the list to two key words that ended up driving al subsegquent
development: naturd resources and environment.

Automobiles account for about 20 percent of the carbon dioxide from all human sources, yet about one fourth of the
world s population enjoystheir benefits. The god for the G21 was stated asa smdl, fud-efficient car. Ultimately, a
hybrid engine was the key to the solution. An dectric vehicle certainly would have been fud-efficient and would have
produced amost zero emissions, but it was not considered practical or convenient. Y ou need a separate
infrastructure to recharge the batteries, the distance between chargesis short with the known technology, and the
batteries that have the needed power are huge. The car would be a battery carrier. Fue cdll technology, on the
other hand, had great promise, but the technology was not nearly developed to the point of being viable and was
possibly decades off.

Hybrid technology had anice blend of fuel economy, low emissions, and practicdity. The basicideaisto let the gas
engine do what it doeswell and the battery-driven motor do what it doeswell, thus recapturing as much as possible
the energy generated during driving and braking. Internal combustion engines are not very efficient at acceleration but
arevery efficient once acertain rpm level isreached. Electric motors are much more efficient at rapid acceleration.
When gas engines are running, they can then recharge the batteries, so there is aharmony between the gas engine and
the eectric motor. In the most sophisticated hybrids, computers determine which of the two enginesis most efficient,
based on speed, road grade, number of passengers, and other variables. Even the energy used in braking can be
recovered as eectrica energy.

[2]Allen C. Ward, Jeffrey K. Liker, John J. Cristiano, and Durward K. Sobek 11, The Second Toyota Paradox:
How Deaying Decisions Can Make Better Cars Faster, Soan Management Review, Vol. 36, No. 3, Spring
1995, pp. 43-61.
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TheHybrid Getsa Push from the Top

At this point in 1994, the team still had rejected the notion of ahybrid engine. It was considered too new and risky
technology. In September 1994, the team met with Executive VP Akihiro Wada and Managing Director Masanao
Shiomi and the hybrid technology came up, but no conclusion was reached. The G21 group was given an additiona
task besides the continued devel opment of the G21. They were asked to present the G21 as Toyota s concept
vehiclefor the Tokyo auto show in October 1995. This meant they had just ayear to develop what would become
the showcase product of the auto show.

When they met with Wadain November 1994, he casudly said, By theway, your group is aso working on the new
concept car for the Motor Show, right? We recently have decided to devel op that concept as ahybrid vehicle. That
way, it would be easy to explain itsfuel economy (Itazaki, 1999). Shortly after this, in another meeting with Wada
and Shiomi near the end of 1994, the bar was set even higher. It seemsthey concluded a 50 percent fuel economy
improvement was not enough for a 21st-century car. They wanted double the current fuel economy. Uchiyamada
protested that this would be impossible with current engine technology, to which they replied, Sinceyou are dready
developing a hybrid vehicle for the Motor Show, there is no reason not to use a hybrid for the production model
(Itazaki, 1999).

It then became apparent to the team what these two executives were trying to do. They did not want to come out
and order the team to make a hybrid. Instead, they warmed them up by requesting a hybrid that did not haveto bea
production modd for the auto show. They then led them to the natural conclusion that atrue 21t-century car had to
have breakthrough fuel economy and thus ahybrid seemed the only practical dternative. Though this gpproach
appearsto go againg the genera spirit of Principle 8, Use only reliable, thoroughly tested technology that serves
your people and processes, Toyotaadwayswantsto consder every new technology thoroughly and adapt it when
it isappropriate. And the 21st-century car was about developing a breakthrough. At the time, the hybrid system
aready was athoroughly considered technology. What was different for Toyotawasthat thistechnology hadn t yet
been proven on amass production basis. So, when Uchiyamadatook up the challenge, he got one important
concession from management: that he could select the finest engineers available within the company to work on the
hybrid system.
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Phaselll: Accelerating the Development Project

From the time Uchiyamada agreed to develop ahybrid concept vehicle in November 1994 until the deadlinefor the
auto show in October 1995, there was less than ayear to develop at least aworkable hybrid engine and the vehicle
itself. With extreme time pressure, the temptation would be to make avery fast decision on the hybrid technology and
get towork on it immediately. Instead the team reexamined dl its options with painstaking thoroughness (illustrating
Principle 13). They used a set-based approach, considering 80 hybrid types and systematically eliminating engines
that did not meet the requirement, narrowing it down to 10 types. The team carefully considered the merits of each of
these and then selected the best four. Each of these four types was then evauated carefully through computer
smulation. Based on these results, they were confident enough to propose one dternative to the G21 team in May
1995, just sx months later.

Up to this point, the focus was on concept devel opment and research into dternative technologies. Now therewas a
clear direction for the program and technology to build the first mass-production hybrid vehicle. Toyotas board
could approve an actua budget, human resources, and arough timeline. In June 1995, the Prius became an official
development project. Since there was agreat deal of new product technology aswell asthetask of developing a
new manufacturing system, they developed athree-year plan. Thefirst year would focus on developing acomplete
prototype. The second year would focus on working out the details through thorough research. The third year would
focus on finalizing the production version and production preparation. Based on their best andys's, adtretch tar get of
garting actua production the end of 1998 was forecast, with some cushion if needed to delay thisuntil early 1999.
They were very proud of their aggressive schedule.
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A New President with a New Mission Prius L eads
the Way

But something important happened in August 1995. Toyota named anew president, Hiroshi Okuda, thefirst
non-Toyoda family member to be the president in the history of the company. From the outside, he was viewed as
unusua for the Toyota culture. Okudawas more overtly aggressivein hisbusiness dealings, including globadization.
He a0 had a business background, rather than an engineering or manufacturing background, and seemed to call
things as he saw them, in contrast to past presidents, who were more indirect and cautiousin what they said. Such a
big move obvioudy had areason. It was clear that there were new challenges ahead to globalize and prepare for the
214 century.

While one might expect anon-engineer and anew executive who wantsto put hisimprint on the company to
significantly change the direction and priorities of the company, Okuda stayed with Toyotasoverdl game plan. He
just pursued it faster and more aggressively. In the case of the G21, he might have neglected it asthe pet project of a
former executive. Instead, he embraced it even more aggressively. When he asked Wada when the hybrid vehicle
would be ready, Wada explained that they were aiming for December 1998, if al goeswell. Okudasaid, That is
too late; no good. Can you get it done ayear earlier? There will be great Sgnificance in launching the car early. This
car may change the course of Toyota s future and even that of the auto industry (Itazaki, 1999).

Wada and histeam felt agreat dedl of pressure, but also renewed excitement, given Okuda s belief in the semind
importance of the project. The target was moved to December 1997.

At last the prototype Prius was publicly unveiled at the October 1995 Toyota auto show, and it was ahit. Theteam
was energized. But they would need that energy to develop atrue production hybrid vehicle, with anew target date
lessthan two years away. Here they were, responsible for ahighly advertised vehicle breaking new ground and there
was no clay mode and no styling design and they still needed to engineer al the mgor (and mostly new) systems of
thevehicle,

Thetiming pressure was immense, but it did not push project leadersto cut corners. Uchiyamadarefused to
compromise even on alower-risk approach. For example, there was a suggestion he use a hybrid-driven Camry for
thefirst hybrid vehicle, sinceit waslarger and could easily house the more complex engine and electric motor. The
other advantage was that the difference in fuel economy between the existing model and the hybrid vehicle would be
dramétic.

Uchiyamada reected this suggestion, saying:

We are trying to build a car for the 21st century, and our work isn t about applying the hybrid system on
existing models. If we take the conventional method of first trying out the systemin a large car, we would
end up making too many compromises in terms of cost and size. There would be less waste if we worked with
a smaller car from the beginning.
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The Clay Model Freeze 15 Monthsto Go

Over the next few months, Uchiyamadaworked closely with the styling sudios, the artists of the industry, to design
the Prius. Finally, in July 1996, Uchiyamada had a car to develop. Once a car style development process reachesthis
point, it iscaled aclay modd freeze though auto executives are notorious for making significant changesin the basic
styling well after the so-called freeze. Not so a Toyota Toyota stands out in sticking to its decison on the vehicle
syling at clay modd freeze. It goes through an unusud degree of thoroughnessin decison making (nemawashi) to
make agood decision at this point.

Uchiyamada, who had never led anew car development program, had just 17 months from the July decision date to
produce the Prius. The actual design review and formal approva by the board wasin September, so from that point
therewas redlly only 15 months. In addition to developing the technology, Toyota had to develop and prepare anew
manufacturing process, create anew sales plan to sall the Prius, and even prepare the service organi zation to service
the vehicle. In 1996 the auto industry standard for developing vehicles, particularly inthe U.S,, wasfiveto six years.
But as early as 1982, Japanese auto companies were devel oping vehiclesin 48 months. So when U.S, auto
companies heard that Toyota was on an 18-month development cycle from clay model to start of production they
werein awe. But the 18-month cyclein Toyotawastypica for avariation of an existing model and the breakthrough
Prius had only 15 months.

Toyotaengineersworked davishly, canceling al vacations, to engineer the body based on the clay model sdlected in
Jduly. In September they made aformal presentation to the board, which approved it. From then on, the devel opment
of the vehicle was amarathon race to reach Okuda s target date of December 1997. In the mindset of Principle 10,
Develop exceptional people and teams who follow your company s philosophy, everyone understood they had
to make persond sacrificesto work on this project that was so visibly important to the company and had such
aggressive goas and timing targets. As an example, Takehisa'Y aegashi was a senior manager who had supervised
many engine devel opment projects and was persondly recruited by aboard member to lead the hybrid engine team.
When he agreed, heimmediately went home, explained the Situation to hiswife, and moved into the company
dormitory to get away from dl digtractions.

The development process did not aways go smoothly. Itazaki (1999) provides an engaging blow-by-blow
description of the process, the numerous problems encountered, and the creative and even courageous resol ution of
these problems. For example, the battery driving the motor portion of the hybrid was a continua problem. A key
requirement was to make the battery as small as possible so that the Prius would not be viewed asa battery carrier,
yet still have the power needed to meet the target of doubling the fuel efficiency of the car. In fact they needed to
make the battery one-tenth the Size of an electric vehicle battery. It turned out the battery was very sensitive to heat
conditions and would shut down on hot days. It so shut down if the weather was too cold. Executives, including the
president, were coming through on test drives, but the vehicle would shut down. A key part of the solution wasto put
the battery in the trunk, which was the most protected from heat and the easiest to keep cool. After struggling to
resolve these and other battery-related problems, Toyota decided to start ajoint venture company with Matsushita
Electric caled Panasonic EV Energy, with theidea of eventudly sdlling the battery to other auto producers. Though
Toyotafet abit pushed into this partnership, it does not take partnerships lightly and took on the chalenge
characterigtic of Principle 11: Respect your extended network of partners and suppliers by challenging them
and helping them improve. Together, two corporate cultures managed to overcome their differences and blend into
aviable, working company.
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In 1997, one thousand Toyota engineers were feverishly working to make the December target for the start of mass
production. But incredibly, Toyota till did not have aworkable prototype. Normally, just before mass production,
prototypes have been tested and work amost perfectly. In the case of the Prius, however, snce R&D was being
done smultaneoudy with product development, practically every new technical breakthrough required anew
prototype car. And the new prototypes dmost never ran properly thefirgt time. Thiswas very disturbing, asthe
young test engineers and production engineers had never seen avehicle in such bad condition so closeto launch.
Senior engineers were feding asense of d§avu from their early years at Toyota, when every vehicle launch program
waslikethis.

Toyota president Okudawas not an engineer, but he was an exceptional manager and leader who understood how
to motivate people. As December was gpproaching, he wanted to give the team alittle push. The launch date for the
Prius had been kept confidentia and was known only inside the company. Conferring with Wada, they decided to
make a public announcement in March. They knew that a public announcement would make it a matter of pride and
socid responghbility for Toyota s engineersto deliver on time. Okuda, in his speech to the press, stated:

Toyota has developed a hybrid system that is an answer to the environmental problems of the 21st century. It
achieves a fuel economy that is twice that of conventional cars of the same class, emitting half as much CO2.
We would like to launch this car within this year.

Uchiyamada described to me his reaction:

In August 1995 | asked for more than three years for development. Mr. Okuda said we should launch at the
end of 1997 and do your best. If it isimpossible you can delay the launching time. So | said OK. But in the
beginning of 1997 it was already publicly announced by Mr. Okuda that Toyota would come up with a
hybrid. We had climbed the ladder and the ladder was taken out from under us. We actually worked 24 hours
a day (two shifts), changing the people.

The Priusdid launch ontime. In fact, it launched in October 1997, two months ahead of the December target date,
and the world sfirst mass production hybrid car was offered to the Japanese market, soon to be followed by aU.S.
launch. The price was subsidized by Toyota, a an amazingly low two million yen in Japan, not much morethan a
Corolla, but Okuda knew that, as volumes increased and cost reduction opportunities were identified, they could
make money at that price. At launch the Priustook first place in the two most prestigious automotive competitionsin
Japan, winning both the coveted Japan Car of the Year and RJC New Car of the Year. Toyotawas bombarded
with inquires from potential customers and, the month after launch, orders for 3500 units had been received over
three times the monthly salestarget. Thiswas very unusua for acar costing two million yen and being sold a no
discount. Worldwide sales since then have continued to grow, to over 120,000 units by early 2003. Toyota has 80
percent of the world hybrid market and has many hybrid vehiclesin development.

Critics of Toyotas heavy investment in Prius, estimated to be in the hundreds of millionsto $1 hillion, have
questioned the return on investment. Koji Endo, an equity andyst of Credit Suisse First Boston in Tokyo estimates
Toyotamust sell 300,000 hybrids annudly to pay off the investment. Toyotais not there yet.[ 3] The second
generation Prius came out in 2003 as asubstantia improvement over thefirgt in styling and fuel economy going from
48 mpg to 55 mpg. Advanced saes greatly exceeded expectations. And ahybrid version of the Lexus RX330 will
only add to the sles and payback on investment.

But the goals of the Prius were farther-reaching than short-term profitability. One benefit for society was the opening
of amass market for more environment-friendly cars. A J.D. Power study latein 2002 found 60 percent of those
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surveyed inthe U.S. would definitely or strongly consider buying ahybrid. J.D. Power forecasts demand to reach
500,000 per year by 2006 and to keep rising. For Toyota, a benefit was the development of young engineers who
now understand what it takes to develop new technology (Principle 10: Develop exceptional people and teams
who follow your company s philosophy ). Toyota also developed new technica capabilitiesin hybrid engines
through the Prius and is now sdlling key componentsto other manufacturers. Finaly, it made fundamenta innovations
inits product development processthat are being used for al vehicle development. By this measure, the returns on
the Prius project are priceless and the investment isalmost trivid. The importance of the Priuswasthe learning.
Toyota employees knocked themselves out to do it their way, in house, and develop knowledge and new capabilities
aong theway.

[3]John L. Bloomberg, electronic newdetter, September 29, 2003.



This document is created with the unregistered version of Document2PDF Pilot.

Toyota s New Product Development Process

The seemingly impossible deadlines set by top leadership for the Prius project and the numerous technica challenges
faced by the Prius engineers dramatically improved Toyota s dready excellent product development processin two

key ways

1. The cross-functional team and chief engineer work together almost daily in the same room (obeya). In
Toyotastraditiona approach, in the planning phase the chief engineer comes up with a concept, discussesit with the
design groups and planning groups, and formulates a concrete plan as aresult of joint discussion with those groups.
With the Prius, ateam of specidistsfrom the various design, evauation, and manufacturing functiona groupssatina
big room with the chief engineer and made decisonsin red time. Joining that group were not only the design
engineers, but the production engineers aswell so they could have discussionstogether. To assst these discussions,
computer-assisted design (CAD) termina s were put into the room and it became known as obeya (big room). The
obeya serves two purposes information management and on-the-spot decision making. The nemawashi process can
take agreat ded of time to make decisions, but in obeya the right players are there to make decisions on the spot.
There are many visud management tools (Principle 7) in the obeya drawings of vehicles and scheduleswith
checkpoints, so team members can quickly see wherethey arein every aspect of the program.

How often are peoplein theroom? It varies, according to Uchiyamada, but usually once every two days at least
the whole team assembl es there. One day for the obeya and the other day the chief engineer isin hisown separate
office. Obeya isthe war room. Before the Prius project, the chief engineer asan individud controlled everything, but
with obeya across-functional team now controls the program. Since the Prius, the obeya system hasevolved and is
now a standard part of Toyota s devel opment process.

2. Smultaneous engineering. Manufacturing and production engineers are now involved very early in the design
process working with design engineers at the concept devel opment stage, to give input on manufacturing issues. This
level of cooperation at such an early stageis unusud in the auto industry. Toyota had been incorporating S multaneous
engineering for severd years before the Prius. But Uchiyamadaintensified it. Because so much was new and because
of the intense time pressures, there was unparalleled cooperation across divisions and between design and
manufacturing for the Prius.

Asaresult of these innovations, along with innovationsin the use of computer technology, Toyota s product
development processis now routingly down to 12 months or lessfor derivative vehiclesin Japan, an impressive feet,
congdering that most competitors require twice thislong. But the cornerstone of Toyota s product devel opment
system is not computers or organizationa changes. The cornerstoneis till the chief engineer and the Toyota Way
principles he and Toyota s engineerslive out in their work. According to Uchiyamada

Therole of the chief engineer has not changed too much. The personality of the CE and getting people to
cooper ate continues to be very important. The personality and per severance and the ability of the CE really
determine the success of the car.
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Other Toyota Way Principlesfrom the Prius Story

Notably missing from my recounting of this story are Principles 2-6 of the Toyota Way (under the category, The
Right Process Will Produce the Right Results). These deal more with the processes used at Toyota to do the detailed
work. These principles (creeting flow, leveling the work |oad, stopping the process to ensure high qudity,
standardization) are centra to product development and to the development of these breakthrough vehicles. They
were the details of the day-to-day process that allowed the Prius to be completed in record time once the G21 group
had settled on the technical concept.

Other key ToyotaWay principlesthat can be seen in the sories of the Lexus and the Priusinclude the following.

Principle 1. Base your management decisions on along-term philosophy, even at the expense of short-term financid
gods. Both the Lexus and the Prius projects were long-term investments in the future of the company. At thetimethe
Prius project wasinitiated, nobody knew whether hybrid vehicles would go anywhere. But Toyota decided to be the
first and bet that hybrids would be an investment in the future. The best people with active support from the very top
of the company were assigned to the Prius and they dl felt like they were working on a project that was critical to the
future of the company. Similarly, who knew whether the L exus could successfully penetrate the luxury market
dominated by European prestige? Investing in the future, not short-term profits, was the focus of these projects.

Principle 9. Grow |leaders who thoroughly understand the work, live the philosophy, and teach it to others. Both of
these programs were driven by leaders who were absolutely committed to the success of the programs. In generd,
chief engineers epitomize the leadership philosophy of Toyota. They grow up in the system, starting with the most
basic engineering work and only gradualy, after 15-20 years of engineering practice, getting project management
responsibility. They are selected because of their combination of technical skillsand leadership abilities developed
through these years of experience. They seemtofit the thisyet that philosophy of Suzuki a work in the
development of Lexus. They are leaders, yet they are aso exceptiona engineers. They are visonaries with abroad
perspective, yet they understand the devel opment of the vehicle down to thetiniest detail. They are independent
thinkers doing what they believeisbest for the customer and the product, yet they are experts at working the Toyota
network and can garner all the resources and approvals needed. They do alot of work asindividuasthat other
managers might delegate, yet they are able to motivate al those who touch the project to do exceptiona engineering
work that at first seemsimpossible.

Principle 13. Make decisions slowly by consensus, thoroughly considering all options; implement rapidly
(nemawashi). It sclear that the chief engineers are target-driven and timing-driven, yet dways willing to step back
and reflect on the range of optionsthat are available. One thing remarkable about both the Lexus and the Priusisthe
no-compromise attitude of the chief engineers. At some point, with the intense time pressure to do a seemingly
impossible job, one would expect the leader to say, OK, let spick adirection and just get on with it. But repeatedly
throughout the Prius development, Uchiyamadawould step back and say, Let sstop and reflect (hansal). Lets
rethink what this project isabout. Let stest every possble design for ahybrid engineintheworld. Let shavea
design competition and get dl the styling studios to generate competitive designs (asdiscussed in Chapter 19).
Suzuki decided to do what had never been done in engine technology, aerodynamics, and fuel economy through
experimenting and trying new ideas. These do not seem to be the things arationa person doesto get ajob done
quickly. But centrd to the ToyotaWay isthorough consideration in decision making. It is not acceptable to quickly
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choose adirection and go racing off in that direction. Exploring al possible aternatives and considering pros and
cons of each while consulting al partners who have something to offer alows Toyotato execute fast, once adecison
isfinaly made, without backtracking to remake decisions.

Is Toyota a conservative company? Y es. Does it seem to be very plodding and dow to make changes? Y es, certain
types of changes. Isit innovative? Remarkably so. In thisregard, Toyotaitsdf isanother of Suzuki s yets. Go dow,
build on the past, and thoroughly consider al implications of decisions, yet move aggressvely to beet the competition
to market with exceptiona products that break the mold. Thisisthe Toyota Way.



This document is created with the unregistered version of Document2PDF Pilot.

Part Two: The Business
Principles of the Toyota Way

Chapter List

Section |: Long-Term Philosophy Chapter 7: Principle 1: Base Y our Management Decisonson al.ong-Term
Philosophy, Even at the Expense of Short-Term Financia Goals Chapter 8: Principle 2: Create Continuous Process
Flow to Bring Problems to the Surface Chapter 9: Principle 3: Use Pull Systemsto Avoid Overproduction Chapter
10: Principle 4: Level Out the Workload (Heijunka) Section |I: The Right Process Will Produce the Right Results
Chapter 11: Principle 5: Build a Culture of Stopping to Fix Problems, to Get Qudity Right the First Time Chapter 12:
Principle 6: Standardized Tasks Are the Foundation for Continuous Improvement and Employee Empowerment
Chapter 13: Principle 7: Use Visua Control So No Problems Are Hidden Chapter 14: Principle 8: Use Only
Reliable, Thoroughly Tested Technology That Serves'Y our People and Processes Section I11: Add Vaueto the
Organization by Developing Y our People and Partners Chapter 15: Principle 9: Grow Leaders Who Thoroughly
Understand the Work, Live the Philosophy, and Teach It to Others Chapter 16: Principle 10: Develop Exceptiona
People and Teams Who Follow Y our Company s Philosophy Chapter 17: Principle 11: Respect Y our Extended
Network of Partners and Suppliers by Chalenging Them and Helping Them Improve Section |V: Continuoudy
Solving Root Problems Drives Organizational Learning Chapter 18: Principle 12: Go and Seefor Y oursdlf to
Thoroughly Understand the Situation (Genchi Genbutsu) Chapter 19: Principle 13: Make Decisons Slowly by
Consensus Thoroughly Considering All Options; Implement Rapidly (Nemawashi) Chapter 20: Principle 14: Become
aLearning Organization Through Relentless Reflection (Hansa) and Continuous Improvement (Kaizen)
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Chapter 7: Principle 1. Base
Your Management Decisionson a
L ong-Term Philosophy, Even at
the Expense of Short-Term
Financial Goals

Overview

The most important factors for success are patience, a focus on long-term rather than short-term results,
reinvestment in people, product, and plant, and an unforgiving commitment to quality.

Robert B. McCurry, former Executive V.P., Toyota Motor Sales

In the last few decades, the world has been moving in the direction of capitalism as the dominant socio-economic
system. The prevailing belief isthat if individuas and companies pursue their self-interests, supply and demand will
magicaly lead to innovation, economic growth, and overal economic well-being for humanity. Whileit iscomforting
to think we can al smply do what isbest for our short-term economic interestsand al will bewell inthe world, there
isadark sdeto the pursuit of sdlf-interest asthe engine for economic growth. We seeit with Enron and other
scanda s and the aftermath of extreme distrust of large corporations and the morality of corporate executives. We see
it when there is an economic downturn and millions of people are thrown out of their jobsto fend for themsalves.
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A Mission Greater than Earning a Paycheck

Can amodern corporation thrive in a capitdistic world and be profitable while doing the right thing, even if it means
that short-term profits are not dwaysthefirst goa? | believe that Toyota s biggest contribution to the corporate
worldisthat of providing ared-life examplethat thisispossible.

Throughout my visitsto Toyotain Japan and the United States, in engineering, purchasing, and manufacturing, one
theme stands out. Every person | have talked with has a sense of purpose greater than earning a paycheck. They fed
agreater sense of misson for the company and can distinguish right from wrong with regard to that mission. They
have learned the Toyota Way from their Japanese sensel (mentors) and the message is consstent: Do the right
thing for the company, its employees, the customer, and society as a whole. Toyota s strong sense of misson
and commitment to its customers, employees, and society is the foundation for all the other principles and the
missing ingredient in most companiestrying to emulate Toyota.

When | interviewed Toyota executives and managersfor this book, | asked them why Toyota existed as a business.
The responses were remarkably congistent. For example, Jm Press, Executive Vice President and C.O.0O. of Toyota
Motor Sdesin North Americaand one of two American Managing Directors of Toyota, explained:

The purpose of the money we make is not for us as a company to gain, and it s not for us as associates to see
our stock portfolio grow or anything like that. The purposeis so we can reinvest in the future, so we can
continue to do this. That s the purpose of our investment. And to help society and to help the community, and
to contribute back to the community that we re fortunate enough to do businessin. | ve got a trillion
examples of that.

Thisisnot to say that Toyota does not care about cutting costs. Shortly after World War 11, Toyota nearly went
bankrupt, which led to the resignation of the company founder Kiichiro Toyoda. Toyota pledged to become
debt-free. Cost reduction has been a passion since Taiichi Ohno began eiminating wasted motions on the shop floor.
Often thisled to removing aworker from aline or cell, to be placed in another job so one less worker had to be
hired in the future. Toyotanow hasarigorous Tota Budget Control System in which monthly datais used to
monitor the budgets of al the divisons down to thetiniest expenditure.

| asked many of the Toyotamanagers| interviewed if cost reduction isapriority and they just laughed. Their answers
amounted to Y ou haven t seen anything until you ve experienced the cost-consciousness of Toyota down to pennies.
Y et cost reduction is not the underlying principle that drives Toyota. For example, Toyotawould no sooner fireits
employees because of atemporary downturn in sales than most of uswould put our sons and daughters out on the
street because our stock investments went bad. Toyota executives understand their place in the history of the
company. They are working within along-term philosophical mission to bring the company to the next level. The
company islike an organism nurturing itself, congtantly protecting and growing its offspring, So that it can continueto
grow and stay strong. In thisday and age of cynicism about the ethics of corporate officers and the place of large
capitdigtic corporationsin civilized society, the Toyota Way provides an dternative mode of what happenswhen
you aign amost 250,000 people to acommon purpose that is bigger than making money. Toyota s starting point in
businessisto generate vaue for the customer, society, and the economy.
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Doing the Right Thing for the Customer

| asked Jm Press how he learned the Toyota Way. He explained that the reason he joined the company was partly
to move on from an environment at Ford where there was constant tension between doing business the way it should
be done and the way it actualy was done. When he went to asocia event, he avoided telling people he worked for
Ford. He explained:

People told me all the problems with their Ford cars and | had seen the end result when working in a service
department of a Ford dealership. Onejob | had was driving a Thunderbird before it was shipped, and | could
tell how badly the customers were going to complain. Intuitively | knew that was not right.

In contrast, Toyota is aligned around satisfying the customer. It felt like | finally had found a home. The
learning process was from the people | worked with from Japan. The executive coordinators from Japan
really were here not only to guide the company s development but the devel opment of the people. The
environment allowed you to do business the way you knew it should be done. Toyota was a company that did
not say it, they did it. We saw it firsthand.

Press described an early example of Toyotas commitment to doing the right thing for the customer during the Nixon
shock of 1971. President Nixon had imposed an import surcharge and aso the yen was starting to float.

We had in dealerships at any one given time three different prices for the same car three dealer costs, three
different MSRPs. You went into three deal er ships and there were three 1971 Coronas, the same color, same
specs, with three different prices. The dealers had paid three different dealer costs. It was a mess. We were a
very young company then. Finally, Nixon simport surcharge was reversed, but the government did not pay
us back. We still went back and paid every customer and dealer for all that extra tax they had paid on cars
they purchased from us. We lost money. But we did it to satisfy the customer and to gain their long-term
interest in us .... We were the only company that did it. WWe got approval from Japan and it was not a time
when we werereal rich, either. We struggled to make payroll.

Jim Pressthen fast-forwards to Lexusin 1996-1997:

We wanted to have a distinctive Lexus-like ride and wanted to break new ground in ride quality. To get that,
our tire compounds were fairly soft. And so even though the customers experienced a good ride and the tires
were well within our specs, they did not last as long initially as many customers wished. | think 5-7 percent of
the customers actually complained about tire life. To usthat is a big deal, aswe are used to dealing in
complaint levels of far lessthan 1 percent. So we sent the owners of every Lexus where these tires were
specified a coupon they could redeem for $500 and apologized if they had any inconvenience with their tires
and felt that they wore out early. Many of these were customers who had already sold their cars. The way
you treat the customer when you do not owe them anything, like how you treat somebody who cannot fight
back that is the ultimate test of character.
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The NUMMI Story: Building Trust with Employees

In the early 1980s, Toyotaformed ajoint venture with GM. It was Toyota sfirst overseas plant and they did not
want to go it done. They agreed to teach GM the principles of the Toyota Production System (TPS). Toyota
proposed to take over alight truck factory in Fremont, Californiathat had been closed by GM in 1982 and run it
according to the principles of the ToyotaWay. Dennis Cuneo, now Senior VP of Toyota Motor Manufacturing
North America, was an atorney for Toyota at thetime. He explains.

The perception that everybody had at that time was that the Toyota Production System just worked people to
death. It was just basically Spoeed up! Infact, | remember the first meeting we had in the union hall with
union leader ship and there was this gentleman by the name of Gus Billy. He was sitting at the end of the table
and we wer e talking about the Toyota Production System and kaizen, etc. He said, It soundslike a
production speed-up to me. It s the whole concept of making all these suggestions, trying to suggest your way
out of a job.

Thiswas not an isolated hodtile attitude. Even when the plant had been run by GM, the union loca had the reputation
of being militant, to the point of calling illega wildcat strikes. Nevertheless, when Toyotatook over management of
the plant, against the advice of GM, Toyota decided to bring back the UAW loca and bring back the specific
individua s who represented this UAW loca in the plant. Cuneo says.

| think it surprised GM. Some of the labor relations staff advised us not to. We took a calculated risk. We
knew that the former GM workfor ce needed |eader ship and the Shop Committee comprised the natural
leaders of that workforce. We had to change their attitudes and opinions. So we sent the shop committee to
Japan for three weeks. They saw firsthand what the TPSwas all about. And they came back converted and
convinced a skeptical rank and file that this Toyota Production System wasn t so bad.

In fact, under Toyota s new management, when the old factory reopened in 1984, it surpassed al of GM splantsin
North Americain productivity, qudity, space, and inventory turns. It is often used as an example of how TPS can be
successtully applied in aunionized U.S. plant with workers who had grown up learning the traditiona culture of
Generd Motors and the traditiona adversarid relationships between union and management. Cuneo saysthe key
was building trust with the workers:

We built trust early on with our team members. GM had problems selling the Nova in 1987 to 88, and they
substantially cut the ordersto our plant. We had to reduce production and were running at about 75 percent
capacity, but we didn t lay anybody off. We put people on kaizen teams and found other useful tasks for
them. Of all the things we did at NUMMI, that did the most to establish trust.

According to Cuneo, GM sinitia motivation for entering the venture was to outsource production of asmall car. As
GM learned more about the TPS, they became more interested in using NUMMI as alearning laboratory. Hundreds
of Generd Motors executives, managers, and engineers have come through the doors of NUMMI, only to be
transformed by the teachings of TPS by the time they returned to GM. | have visited GM plantsin the U.S. and
Chinaand the bible for manufacturing isaversion of the Toyota Production System first written by Mike Brewer, an
early dum of NUMMI sent by GM tolearn TPS. GM s Global Manufacturing System isadirect copy of the
Toyota Production System.
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Unfortunately, it took about 15 yearsfor GM to take the lessons of NUMMI serioudy. When they began to take it
serioudy, it took GM about five years before they really began to see improved productivity and quality, corporate
wide (as seen in the auto industry s Harbour Reports and customer surveys by J.D. Powers and Consumer Reports

).

Y ou may be asking, Why would Toyotateach their coveted lean manufacturing system to amajor competitor, GM?
There werelots of different motivations for starting the joint venture. But at least one consideration was that Toyota
redized GM wastheworld slargest carmaker and was struggling in its manufacturing operations. By helping toraise
theleve of manufacturing & GM, they were helping society and the community, aswell as creating high-paying
manufacturing jobs for Americans. The senior executives at Toyota speak of giving back something to the U.S. for
the help they provided Japan to rebuild itsindustry after World War 1. Thisisnot merelip service or pie-in-the-sky
idedlism. They redly bdieveit.
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Dont Let Business Decisons Undermine Trust and
Mutual Respect

Toyota understands that maintaining the jobs of associatesis part of its obligation to the community and society. A
great example of thisisthe case of Toyota s longest-running manufacturing operation in the United States atruck bed
plant called TABC.

In the 1960s the U.S. imposed a 30 percent surcharge on trucks that were imported, called the chickentax. It was
in retdiation for Europeans refusing to import poultry. To get around this duty tax, most forelgn companies imported
trucks without the truck beds and the truck was then considered a part rather than atruck. They imported the bed
separately, which was also a part, and bolted the truck and bed together at the port. Toyota aso wanted to avoid the
duty, but decided to build the truck bedsin the U.S,, partly because it would aso contribute to local employment.
They chose Long Beach, California, because it was near the port where Toyota trucks entered the U.S.

TABC was actudly thefirst U.S. company to serioudy and successfully apply TPS and today it has 600 employees.
In June 2002 TABC cdlebrated its 30th anniversary in Long Beach. But the celebration could have been adisma
affair, because in 2001 Toyota decided to move the truck bed businessto anew factory in Mexico. This sounds like
afamiliar corporate scenario of chasing low-wage Mexican labor. However, this story ends differently, because
Toyotawas following the Toyota Way principles. Toyotahad avariety of reasons for wanting a Mexican truck bed
plant, including building vehicleswhere they were being sold and avoiding tougher environmentd lawsfor pantin
Cdiforniathat required magor new investmentsto their U.S. facility. I Il let Cuneo explain what Toyota did and why
they didn t lay anyone off.

That Long Beach plant s 30 years old; it slandlocked. Who s keeping Califor-nia manufacturing facilities
open, right? Many companies are looking for an excuse to shut down their California facilities. But we and
our top management in Japan recognized that the TABC workforce has performed well. With limited

resour ces, they ve really implemented TPS. It would be unfair and send the wrong message to the team
members at our other plants to penalize a workfor ce that has done everything we ve asked of them. So were
finding additional work for TABC. During my stay at NUMMI back in the late 80s, GM closed its Norwood
plant herein Cincinnati, which was a pretty productive plant. They were building Firebirds and Camaros and
they shipped all that production to their Van Nuys plant because it made short-term economic sense. |
remember some of the GM guys at NUMMI who later lamented, Here we had this Norwood plant that had
really improved productivity, etc., and what did we do? We shut them down. And so, when you re asking
team members on the line to give you a hundred percent, to find ways to add more content to the job to
improve productivity, what do they get in return? And if what they get in return is a weekly wage but a pink
dlip as soon as we have a downturn, it s hard to engender that trust and mutual respect that you need. So you
can t just say human resources are our most important asset; you have to walk the talk every day. And
people really watch what you do, rather than listen to what you say. That s the Toyota System. It goes back
to this whole concept of stakeholders. If the financial analysts on Wall Street were the primary stakeholders
for Toyota, we couldn t do something like that. It sjust a big difference in philosophy. It s always been that
way with Toyota.
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My interview with Cuneo was in February 2002, when it was not clear how Toyotawas going to keep the TABC
plant open, though Toyotawas committed to finding new work. By June the plant was celebrating its 30th
anniversary and its new business venture with Hino Motors, an affiliated company partly owned by Toyota. Instead
of closing it down, Toyota has helped TABC expand its operationsto build new trucks, making it thefirst new
vehicle assembly operation to build trucksin Californiasince NUMMI opened in 1984. An article reporting on the
celebration noted, At today sanniversary celebration, TABC aso presented checks for $2,000 each to ten area
organizations as away to thank the community for its part in the company s 30-year success. In addition, the
company recognized ten TABC team members who have been with the company sinceits start-up in 1972. [1]

So ingtead of 600 laid-off workers collecting unemployment, the company was celebrating and giving money away to
community organizations. Toyota has since given TABC additiond responsbility for manufacturing 68,000
four-cylinder engines per year for the Tacomatruck to aplant in Cdiforniawith its high cost of doing business. For
most companies, this makes absol utely no sense, based on short-term economic logic. But Toyota was practicing
Principle 1. Base your management decisions on a long-term philosophy, even at the expense of short-term
financial goals. Toyotawasn t measuring thisinvestment in terms of quarterly budgets; it was measuring it in the
ongoing respect the customer and its employees have for their company and products. And, of course, through TPS
Toyotaknew this sophisticated and committed workforce could build in quaity and continue to diminate waste.
Toyotabdievesthisiswhat drives profitsin thelong run.

Here s another example of Toyota s deegp sense of respongbility to the community, from aconversation | had with
Cuneo:

Dennis: | just got anote two days ago from one of our Senior Managing Directors in Japan about odor complaints
from a couple of homeownerswho lived close to our Georgetown [Kentucky] plant. These houses were closeto the
plant and should have been purchased when we originaly built the plant. Recently we set aside some money to buy
those houses. The homeowners were using the odor complaints as negotiating leverage. Once the news of odor
complaints reached Japan, we received anote from a Senior Managing Director asking us what we planned to do
about the complaints. Our policy iszero violations thiswas smply acomplaint to gain negotiating leverage. So | had
to explain the difference between acomplaint and aviolation.

Jeff: That sacouple of houses?
Dennis: Y eah, two houses.
Jeff: Two houses and the Managing Directors write aletter?

Dennis. Two guysarerealy complaining cause they want to get ahigher pricefor their property. So | havea
senior managing director writing usanote saying, Here sour policy: zero violations. | mean, what sthat tell you?

Jeff: | canthrow out anumber of hypotheses. Oneis that to some degree that is Japanese. The Japanese are very
concerned about harmony, disharmony. To some degree there salmost a paranociaabout any problem in the United
States because of potentia tensions with the government. On the other hand, | could attribute it to more of avalue
system. Where do you think it fals out there?

Dennis. Vadue system. Of course, you want to avoid regulatory and legd issues, but this goes more to the value
sysem. We, Toyota, have made this commitment to the environment. Our policy is zero violations. That sone of our
eight globa performance indicators, along with qudity, productivity, etc.

Y ou may question the purity of Toyotas motives. Surely a Japanese company that has penetrated such amgjor part
of the U.S. market had to be concerned about political repercussions of any negative publicity. But Toyota s zero
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violations policy goes beyond purdy politica motives. Toyotaexecutives redly try to do the right thing.

[1]Automotive I ntelligence News, www.autointell.com, June 12, 2002.
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Use Self-Reliance and Responsibility to Decide
Your Own Fate

One of my favorite discussons of the history of the development of the Japanese automobile industry isabook by
Michad Cusumano, The Japanese Automobile Industry (Cusumano, 1985), that contrastsin detail the evolution of
Nissan and the evolution of Toyota. In hisbook, Cusumano clearly illustrates the different trgjectories of the two
companies.

One of the key differencesisthat Toyotaaways chose apath of self-reianceand let sdoit ourselves, rather than
relying on outside business partners. For example, when Toyotawanted to get into the luxury car business, it didnt
buy BMW. Ingtead it created its own luxury divison, Lexus, from scratch, in order to learn and understand for itsalf
the essence of aluxury car (in the genchi genbutsu spirit).

Likethe smdl farmers of old who had to build their own houses, repair their own equipment, and creetively solve all
their own problems, Toyota Motor Company started small with few resources. Everyone had to chip in on every
activity and do what was necessary to engineer and build acar. In fact, in the 1930s the president of Toyoda
Automatic Loom, Kodama Risaburo, thought the automotive business was risky and was reluctant to invest al but
minima capital in the new venture (Cusumano, 1985). So the Toyota automobile company had to learn to make
everything for itsdf.

While many companies can claim to vaue sdf-reliance, Toyotaactualy livesthis philosophy on a corporate
ingtitutiona leve. Toyota Motor Company founder, Kiichiro Toyoda, said:

My father was not educated. The only strength he had was to believe in one thing all the way: that the
Japanese have latent capabilities. The automatic loom was the product of this conviction.

Kiichiro, son of Sakichi and thefirst president of Toyota Motor Company, carried on the tradition of hisfather s
sdf-reliant philosophy. In the 1920s he was an engineering student, but not just an engineering student going to class
and passing tests. Like hisfather, he actudly invented things, and by 1926-1928 he was inventing processesto build
acar. Jm Press, a Toyota history buff, explains how this do-it-yoursalf philosophy played out in the new car
company led by Kiichiro:

Toyota s orientation from the very beginning was anybody could go hire a mechanic and hire an engineer
and hire this and buy that. Toyota s view was that before they could build a car, they needed to perfect new
revolutionary processes to build a mold, to build an engine, to go back to that level. And that s what makes
the company different. Going back to the essence.

Later, when other Japanese automakers were willing to buy kitsfrom U.S. carmakers and assemble knockoffs of
their vehicles, Toyota chose to design and build its own cars, drawing on pieces of designsfrom avariety of U.S.
vehicles. Infact, Toyotawasthe first automobile company in Japan to devel op vehicles without technical assistance
agreements with the more advanced automobile companies in Europe and the U.S. It didn t want to be dependent on
outsde assistance.
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In both aphysica and psychologica sense, Toyotais somewhat isolated from the rest of Japan. Toyota City is
amost in the middie of nowhere. To get there requires going to Nagoya, amajor though not centra city in Japan.
Then along train ride and finally ataxi will get you to Toyota headquarters. Even now, with Toyotaand its suppliers
populating the landscape, thereisarurd flavor. And Toyota executives proudly proclaim themselves unsophisticated
country bumpkins. Mikio Kitano, formerly President of Toyota Motor Manufacturing Kentucky and adirector of the
company at thetimel visted his office, had ahuge stuffed animd gorillain his office. He described himsdlf to meas
an gpe not like the sophisticates of Tokyo.

At Toyotathe companion to sdf-reliance is respongbility for its own successes and failures. In Toyota Way 2001 it
dates. We dtrive to decide our own fate. We act with saf-reliance, trusting in our own abilities. We accept
responsibility for our conduct and for maintaining and improving the skillsthat enable usto produce added value.
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ToyotasMission Statement and Guiding Principles

We get aflavor of what distinguishes Toyotafrom excerpts of its mission statement for its North American operations
compared with that of Ford (Figure 7-1). Ford s mission statement seems reasonable. The company is concerned
about being aleader in its products and services and wants to continually improve these to prosper as abusiness and
provide a reasonablereturn to its stockholders the owners of the business.

Toyota Motor Manufacturing Ford Motor Company
Morth America MISSION
MISSION 1. Ford is a worldwide leader in
1. As an American company, automotive and automotive-
contribute to the economic related products and services as
growth of the community and the well as in newer industries such
United States, a% AErOSPAcE, COMMUNICAtions,
2. As an independent company, and financial services.
contribute to the stability and wel- | 2. Our mission is to improve
bemwg of team members, continually our products and
3. As a Toyota group company, Services to meat our customers
contribute to the overall growth of needs, allowing us to prosper as
Toyota by adding value 1o our a business and Lo provide 3
customers reasonable relurn to our
stockholders, the owners of our
business,

Figure 7-1: Toyotasmisson versus Ford s

In contrast, Toyota does not mention stockholders, even though at thistime it was listed on the New Y ork Stock
Exchange. It does not even mention the quality of its products even though we know that is a passion within Toyota.
The purpose of Toyotais not to make aquality product that will sell well and make money for owners. That isa
requirement in order to achieve the misson. The true mission, according to this statement, has three parts:

1

Contribute to the economic growth of the country in whichit islocated (externa stakeholders).

Contribute to the stability and well being of team members (internd stakeholders).

Contribute to the overdl growth of Toyota.

The poignant message is that the company must enhance the growth of society or it cannot contribute to its externa
or internd stakeholders. Thisisits reason for making excellent products. Toyota challengesits workersto contribute
to Toyotaand make aplaceinitshistory. Toyota genuingly wantsits associates to grow and learn, to invest in
long-term technologies, and creete |asting customer satisfaction with the goa of getting repeat businessfor life.

Another look at Toyota s guiding principles comes from the following interna document (see Figure 7-2). It was
revised after Toyotasgloba expansion, to emphasize the company s responsibility asagloba citizen. The principles
here accurately express Toyota sfedling of responsbility to its business partners for stable, long-term growth, and
mutual benefits,
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1. Honor the language and spirit of the law of every nation and undertake
open and fair corporate activities to be a good corporate citizen of the
waarhd.

2. Respect the culture and customs of every nation and contribute to
economic and social development through corporate activities in the
COMEILINIGES,

3. Dedicate ourselves to providing clean and safe products and to
enhancing the quality of life everywhere through all cur activities,

4. Create and develop advanced technologies and provide outstanding
products and services that fullill the needs of customers worldwide.

5. Foster a corporate culture that enhances individual creativity and
teamwork value, while honoring mutual trust and respect between
labor and management,

6. Pursue growth in harmony with the global community through
innovative management.

1. Work with business partners in research and creaticn to achieve
stable, long-term growth and mutual benefits, while keeping ourselves
pEn to new partnerships.

Figure 7-2: Guiding principles at Toyoto Motor Corporation

Unfortunately most companies still suffer from short-term myopia. | give presentations about Toyota throughout the
world, and | often get questions that make perfect sense for companies whose only goal istoday s profits. Examples
indude

Will Toyotatill use JIT if thereisamgor disaster that shuts down the supply chain?

Doesnt Toyotalay off employees when businessis bad for aparticular product in aplant?

If Toyotadoes not lay off employees, what do they do with them?

Now that Toyotaislisted onthe New Y ork Stock Exchange, aren t they more concerned about quarterly
eanings?

How does Toyota cost justify investments in technology for quick changeover and right-sized equipment to
create one-piece flow?

The answer to dl these shortsghted questionsis Smply that Toyota s business decisions are driven by its
philosophies. It will not abandon them at the drop of ahat. The only way it will change its philosophies of
manufacturing, investment, and managing peopleisif thereisafundamental shift in theworld that threstensits
long-term survivd ... after very thorough analysis. The philosophies discussed in this chapter did not grow up
overnight and Toyotawill not drop them overnight. John Shook, reflecting back on what he learned as amanager at
Toyota, explainsthiswdll:

Toyota intuited many years ago that it must focus on survival and the integration of all corporate functions
toward ensuring that survival. TPS then, isthe result of effortsto direct all activitiesto support the goal of
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firmsurvival. Thisis vastly different from the narrow goal of making money, though in most
micro-instances of actual work performance, they may appear to be virtually the samething .... | posit here
that Toyota has evolved the most effective form of industrial organization ever devised. At the heart of that
organization is a focus on its own survival. It is this focus that enables Toyota to behave as a natural
organism, enabling it to evolve as a truly emergent system. (Shook, 2002)




This document is created with the unregistered version of Document2PDF Pilot.

Create a Constancy of Purpose and Placein
History

When | think about Toyota and how it operates, | keep on coming back to quality guru W. Edwards Deming s
famousedict: Congtancy of purpose. Congtancy of purpose explainswhy, in any given year, if you bet Toyotawill
make a profit, you will probably win. If you bet that its saleswill grow over the year before, you will probably win.

Y ou will not see huge growth spurts from one year to the next or mgjor shiftsin strategy. Y ou will not see boardroom
coups where anew regime takes over and remakes the company. Rather, you will see adow and steady movement
forward year in and year out. Thisis constancy of purpose, as| believe Deming envisioned it, that goes beyond
short-term profits and enriching afew executives. The Toyota Way is about adding value to customers, employees,
and society. It provides aframework for Toyotato make short-term and long-term decisions, and it rallies
employees around ashared purpose that isbigger than any of them.
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The Gutting of Chrydler sCulture: A Cautionary
Tale

Anyone who witnessed the rebirth of Chryder under Lee lacoccaknows that one of the best product decisions he
made wasto invest in the K-Car, the basis for al the new passenger carsintroduced in the 1980s. It saved the
company from ruin. Then, in the 1990s, he was willing to step back and allow some remarkable leaderslike Bob
Eaton and Tom Stallkamp and Bob Lutz and Frangois Castaing to reshape the company. A mgjor focuswasin
product development, where vehicle centers (model ed after Honda) were created to realign the old functiond
organization into a product-driven organization. Engineers responsible for eectrical components, body engineering,
chasss engineering, and manufacturing engineering were dl put together under one general manager, who took arole
something like the Toyota chief engineer. These groups had a single focus produce excdlent vehiclesthat customers
will want to buy at alow cost so Chryder could make a profit. Thisled to the LH series of vehicles (Chryder
Concorde, Dodge Intrepid, etc.), amodernized minivan, the Neon, an award-winning new Jeep Grand Cherokee,
and even the quirky but popular PT Cruiser. Each generd manager was learning from the last one and the
organization, at least in product development, was getting stronger and stronger. In the meantime, Tom Stallkamp
was revolutionizing purchasing and cresting what a Harvard Business Review article called an American keiretsu
(Dyer, 1996). Chryder soon became the world s most profitable car company in terms of profit per vehicle not the
biggest, but the most profitable per vehicle,

Toyotawas actually concerned by these developments. Up to that point, no U.S. company had shown signs of
getting it right and devel oping a culture that could compete with Toyota. But Chryder was beginning to get it right.

Fortunately for Toyota, Chryder was bought by Daimler. Chryder srenaissance proved to be just another
flash-in-the-pan threat that would vanish as quickly asit gppeared. By 2000, Chryder was again on the verge of
bankruptcy and scrambling to smply break even. What happened?

The merger of Damler and Chryder wasinitidly portrayed as a cooperative venture of equalsthat would learn the
best of the best from each other. Soon it became obvious this was an out-and-out takeover. Of course, in any
takeover thereisacleansing of the old guard who resist change so out the door went dl of these fine leaderswho
were garting to truly build something. And out the door went what they were trying to build, until al that mattered
was short-term cost cutting to regain profitability. And out the door went the partnership with suppliersthat
Stdlkamp had carefully built and thetrust and the sharing of technology that was taking place in developing new
vehicles .

Itisnot clear what Daimler slong-term purpose wasin buying Chryder. In the short term, it seemed logicd to
expand from a European luxury carmaker to enter the U.S. market in full force making lower-tier vehicles. But did
Damler redly think through theimplications of integrating a very different company with aculture completdly different
from their own? Did they think through the implications for public opinion inthe U.S.? Did they think through what
effect their purchasing and management style would have on the existing culture of Chryder?

By gutting the leadership of Chryder, Daimler gutted the culture that Chryder was proudly building aculture that
made companies like Toyota nervous. Instead of building on this proud culture and protecting it, Daimler toreit down
through radica cost cutting, eviscerating Chryder s strengths. From Toyota s perspective, the appropriate response
might be Thank you, Daimler, for doing what we could not and would not do to a competitor. Y ou destroyed its
culture.
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Chapter 8: Principle 2: Create
Continuous Process Flow to Bring
Problemsto the Surface

Overview

If some problem occurs in one-piece flow manufacturing then the whole production line stops. In this sense it
Isa very bad system of manufacturing. But when production stops everyone is forced to solve the problem
immediately. So team members have to think, and through thinking team members grow and become better
team members and people.

Teruyuki Minoura, former President,
Toyota Motor Manufacturing, North America

Toyotaleaderstruly believethat if they create the right process the results will follow. In this chapter we begin
looking &t thefirst of six of the 14 Toyota Way principlesthat are part of the second broad category, The Right
Process Will Produce the Right Results. Within these six principles are most of the TPS tools for improving
manufacturing processes aswell asthe more routine processes for product development and service organizations
what many companies mistakenly believeis lean thinking. Important and powerful as these tools and processes are,
they are only the tactical or operations aspect of the ToyotaWay and becoming lean. Asyou learned in Chapter 7,
these tools are far more effective when they are supported by a company-wide, long-term management philosophy.
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M ost Business Processes Are 90% Waste and 10%
Value-Added Work

A good placefor any company to begin the journey to lean isto cregte continuous flow wherever applicableinits
core manufacturing and service processes. Flow is at the heart of the lean message that shortening the elgpsed time
from raw materiasto finished goods (or services) will lead to the best qudity, lowest cost, and shortest ddlivery time.
Flow aso tendsto force the implementation of alot of the other lean tools and philosophies such as preventative
maintenance and built-in qudity (jidoka). A lean expression isthat lowering the water level of inventory exposes
problems (like rocksin the water) and you have to deal with the problems or sink. Cregting flow, whether of
materids or of information, lowersthe water level and exposes inefficiencies that demand immediate solutions.
Everyone concerned is motivated to fix the problems and inefficiencies because the process will shut down if they
dont. Traditional business processes, in contrast, have the capacity to hide vast inefficiencies without anyone noticing
people just assume that atypical process takes days or weeks to complete. They don t realize that alean process
might accomplish the same thing in amatter of hours or even minutes.

To illugtrate the fact that most business processes are full of waste, let s say you have been promoted and you place
an order for new office furniture with a genuine wood desk and ergonomic chair and drawers and compartments
gdore. You cantwait to get rid of that old scuffed and stained furniture you currently have. But dont turnintheold
stuff just yet. For one thing, the promised ddivery date iseight weeks out and, if you investigate further, the furniture
islikely to be late by another month or so. Why doesit take so long? Are killed craftsmen daving away at each
piece of wood so it looks perfect? A nice thought, but quaity haslittle to do with the delays. Y our inconvenienceisa
result of aclumsy manufacturing process cdled batch and queue. Y our desk and office chair are mass-produced in
stages. Large batches of standardized material Sit in aqueue at each stage of the production process and wait for
long periods of (wasted) time until they are moved to the next stage of production.

Condder the custom-made office chair that is delivered two months after you order it. The value-added work (i.e.,
thework actudly performed) in the assembly process consists of putting together the upholstery and cover with the
standard foam cushions and then bolting together the chair. Thistakes afew hoursa most. Actudly making the fabric
and foam and frame and parts, which are donein parallel, takes another day at most. Everything else during the two
months you are waiting is waste (muda). Why is there so much waste? The department making seat covers, the
supplier making springs, and the plant making foam are all making big batches of these items and then shipping them
to the furniture manufacturer, where they wait in piles of inventory. Then you, the customer, wait for someoneto pull
them from inventory and build the chair. More wasted time. Add severa weeksfor the chair to get out of inventory at
the plant and through the distribution system to your office and you have been waiting months sitting in that
uncomfortable old chair. In a TPS/lean environment the god isto create one-pieceflow by constantly cutting out
wasted effort and time that is not adding vaue to your chair. Lean initiativesin companieslike Herman Miller and
Stedl case are cutting that process of making chairsto days.

In Chapter 3 we summarized the eight non-val ue-adding wastes that Toyota continually seeksto remove from its
Processes.
1.

overproduction
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walting

unnecessary transport

overprocessing

excessinventory

unnecessary movement

defects

unused employee credtivity

(In Chapter 10 you will learn about two other sources of waste, muri and mura, meaning no vaue added beyond
capability and unevenness.)

How do you distinguish the value-added work from waste? Consider an office where engineers are dl very busy
designing products, stting in front of the computer, looking up technica specifications, and having meetings with
co-workers or suppliers. Are they doing vaue-added work? The answer iSyou cannot measure an engineer s
vaue-added productivity by looking at what he or sheisdoing. Y ou haveto follow the progress of the actua product
the engineer isworking on asit isbeing transformed into afina product (or service). Engineerstransform information
into adesign, so you look at such things as 1) a what points do the engineers make decisons that directly affect the
product? and 2) when do the engineers actually conduct important tests or do an analysis that impacts those
decisons? When you gart asking these kinds of questions, you relikely to find that typica engineers (or any
white-collar professonas) are working like maniacs churning out al sorts of information. The problem isthat very
little of their work istruly value added, i.e., work that ends up actualy shaping the final product.

Congder the example of an engineering andyss group. They generate and accumulate various complex analysesfor a
project. Then what happens? The reports St and wait in an information warehouse (inventory) until someone from
another department accesses the reports. If we continue to follow the path of the information, you || most likely find
that any decisions based on this data could take months and go through several people, processes, and/or
departments. Or the decision makers may not even know the anadysis was done and make the decisions without the
information. Y our value-added work, which in this case isthe flow of information asit isbeing transformed into a
design, isbeing delayed by anumber of inefficiencies because the processis organized around the old rules of
batch-and-queue manufacturing. In this example, engineers and departments are mass-producing information that sits
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around, isinefficiently accessed, and is pushed aong to the next stage. Thisis how most white-collar work (and
blue-collar work, for that matter) is organized. What s the aternative? Fow.

How meansthat when your customer places an order, thistriggers the process of obtaining the raw materias needed
just for that customer sorder. The raw materias then flow immediately to supplier plants, where workersimmediately
fill the order with components, which flow immediately to a plant, where workers assembl e the order, and then the
completed order flowsimmediately to the customer. The whole process should take afew hours or days, rather than
afew weeks or months.

An example of thisisthe fact that Toyota engineers new vehiclesin Japan in lessthan one year. Their competitors
take over two years. Thereason isthat Toyota s engineering work is organized into aflow, and efforts are congtantly
made to reduce waste in this flow. 1ts engineering work, design decisions, prototype construction, and tool
congtruction seamlesdy flow and communicate from the beginning to the end of the vehicle design process. No one
produces anything before it is needed by the next person or step in the process.

Of course, theided of one-pieceflow isnot redity and Toyotais steeped in reality. So you will not see Toyota just
throwing together machines and suppliers and forcing one-piece flow where it does not fit. Taiichi Ohno wrote that it
takes time and patience to achieve flow. And aswe will seein Chapters 9 and 10, inventory buffers are used
judicioudly where continuous flow is not possible today. But theided of flow providesaclear direction. At Toyotait
means that using small lots, having processes close together, and keeping the materia moving through processes
without interruption is better than producing large batches of stuff and having them st and wait.

Toyota managers and engineers do not have to do a detailed cost-benefit analysis every time they want to implement
something that will improve the flow. Cogt isobvioudy afactor, but the biasisto create flow whereit is possible and
continuoudly improvein the direction of better flow. Even when Toyota strategically sets up inventory buffersin
places where pure one-piece flow is not possible the focusis till on reducing the inventory over timeto improve
flow. Infact, inventory buffersin the right places can actualy adlow for better overal flow acrossthe enterprise.
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Traditional Mass Production Thinking

What isthe idedl way to organize your equipment and processes? | n traditional mass production thinking (the way

maost companies are organized), the answer seems obvious: group similar machines and smilarly skilled people

together. So mass production thinking sets up departments of mechanica engineering, electrical engineering,

accounting, purchasing, and manufacturing as well as departments for samping, welding, wire soldering, assembly,

and the like. The following were the perceived benefits of grouping smilarly skilled people and equipment together:
1

Economies of scale. First and foremost, mass production thinking was about squeezing the most production
possible at the lowest cost per unit out of every piece of equipment or every worker in amanua operation.
Having one huge stamping press to meet the needs of al the factory s products would lead to the smallest
capital cost per piece. And then you wanted to run that press flat-out 100% of the time to get the greatest
ast utilization. Similarly, by organizing people into departments, you can focus on best practicesin each
professona specidty and squeeze the highest productivity (or innovation) possible out of each person.

Apparent flexibility in scheduling. When you put al the welders together in one department, it seasier for
the welding department manager to schedule available machines and welders to any job that comes up. If you
create one-piece flow cells, you take those welding machines and welders and dedicate them to a one-piece
cell, so they reno longer free to do other work that might come up.

In mass production thinking, once you have decided to group dl the similar types of people and processes together
by department, the next question is how often should you move materid or information between departments? Since
you have organized your people and equipment by specialty, you must creste another specialty, the materia handling
department or the planning department, to move materid. That department is also measured by efficiency. The most
efficient way to utilize a person moving materia isto get that person to move the most materia possible each trip.
From the viewpoint of the material handling department, the optima time to move materia from one department to
the next iswhen thereis alarge batch. The goal isto move the material once aday or, even better yet, once aweek.

The best way to schedule an operation that is organized into separate pro-cessesisto send individua schedulesto
each individua department. For example, if schedules are developed weekly, then each department head can decide
what to make each day in order to optimize equipment and utilize people for that week. A weekly schedule dso
providesflexibility for people missng work. Y ou just make lessthat day and make it up with more production
another day in the week. Aslong asby Friday you meet the production target, everything is OK.

Lean thinking looks at thisway of organizing production and sees a company producing alot of work-in-process
(WIP) inventory. The fastest equipment, such as slamping, will build up the most WIP. Materid gtting in inventory is
caused by the most fundamenta waste, overproduction. The mass production system guarantees overproduction in
large batches, which in turn guarantees inventory sitting idle and taking up valuable plant space and, more importantly,
hiding problems.

Another problem with organizing smilar professond specidties and smilar manufacturing equipment together into
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departments is that a product being made for acustomer does not live in just one department. It must move across
departments to become what the customer wants. Engineering, purchasing, and accounting are al located in different
departments. Y et many value streams cross through these departments, causing adelay each time a process enters a
new department. In aone-piece flow, you physicaly line up the processes in the sequence that will produce the
customer sorder in the shortest time,

Figure 8-1 illustrates asimplified view of acomputer maker that is organized into three departments. One department
makes computer bases, the second makes monitors and attaches them, and the third tests equipment. (Of course, in
the real world there would be many departments and companiesin asupply chain making a complete computer.) In
thismodd, the materid handling department decided it wantsto move abatch size of 10 unitsat atime. Each
department takes one minute per unit to do itswork, so it takes 10 minutes for a batch of computers to move through
each department. Even without considering materid handling time to move between departments, it would therefore
take 30 minutes to make and test the first batch of 10 to be shipped to the customer. And it would take 21 minutes
to get out the first computer ready to ship, even though only three minutes of value-added work are needed to make
that computer.

The system that Ohno set up does not assume that the ideal batch sizeiswhat is most efficient for each individua
process or for the material handling department. In lean thinking, theideal batch szeisawaysthe sameone. That is
because Ohno was not trying to optimize the utilization of people and equipment in each department. When the
Toyotafactory wasfirst organized, it was operating thisway like Ford sfactories. But thisdidn t work, because
Toyota could not compete with Ford s volume and economies of scale. So Ohno decided to optimize the flow of
materid so it would move more quickly through the factory. This meant reducing batch size. And the fastest way to
achieve thiswasto blow up departmentsand processidands and create work cells that were grouped by product,
rather than by process.

Ceomputer Base Departman:
—_ K ) e e e e e e e
Ceomputer Manitor Department

sEEEsERERRE

Computer Test Department
bl e bl bl I L L L L

* Complete processing of first bateh of 10 takes 30 minutes
= First good computer ready in 21 minutes (plus transport tme)
* There are st least 21 sub-assamblies in process &t @ time

Figure 8-1: Batch processing example

Figure 8-2 illugtrates a view of the same computer-making process above, organized into a one-piece flow work cell.
If Ohno were to manage this process, he would take the equipment needed to make one base from the base
department, the equipment for making a monitor from the monitor department, and atest stand from the test
department and then put these three processes next to each other. That is, he would have created acdll to achieve
one-piece flow. Then he would have made clear that operators were not allowed to build up inventory between the
three operations. For example, the computer base maker would not make the next base until the monitor maker
finished building the monitor and mounting it on the last base. In other words, nobody would build more than what is
needed immediately. The result isthe operatorsin the cell take 12 minutes to make 10 computers, while the batch
flow process takes 30 minutes for 10 computers. And it takes the lean processjust three minutes instead of 21
minutes to make the first computer ready to ship. In fact, the three minutesis pure value-added time. What flow has
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. Product requires three processes that take one minute sach
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Figure 8-2: Continuous flow example
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= First part ready in 3 minutes
= 10 eompleted in 12 minutes
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Why Faster Means Better in a Flow

Often we think that increasing the speed of a process means compromising quality, thet faster isdoppier. But flow
achievesjust the oppositeit generaly improves quality. In Figures 8-1 and 8-2 we show one defective compute,
with an X on the monitor. That onefailed to turn on in the test stage. In the large batch gpproach in Figure 8-1, by
thetimethe problem is discovered, there are at least 21 partsin process that might aso have that problem. And if the
defect occurred in the base department, it could take aslong as 21 minutes to discover it in the test department. In
Figure 8-2, by contrast, when we discover a defect, there can be only two other computersin process that also have
the defect and the maximum time it will take to discover the defect is two minutes from when it was made. Theredlity
isthat in alarge batch operation there are probably weeks of work in process between operations and it can take
weeks or even months from the time a defect was caused until it is discovered. By then thetrail of cause and effect is
cold, making it nearly impossible to track down and identify why the defect occurred.

The samelogic appliesto abusiness or engineering process. Let individua departments do the work in batches and
pass the batches to other departments and you guarantee magjor delaysin getting work done. Lots of excessive
bureaucracy will creep up, governing the sandards for each department, and lots of non-vaue-adding positionswill
be created to monitor the flow. Most of the timewill be spent with projects waiting for decisions or action. The result
will be chaos and poor quality. Take the right people who do the value-added work, line them up, and flow the
project through those people with appropriate meetings to work on integration and you will get speed, productivity,
and better quality results.
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Takt Time: TheHeart Beat of One-Piece Flow

In comptitive rowing, akey postion isthe coxswain thelittle person in the back of the boat who iscaling row, row,
row. Heor sheis coordinating the activities of al the rowers so they are rowing at the same speed. Get amaverick
rower who outperforms everyone e se and guess what! the boat gets out of kilter and dows down. Extra power and
speed can actudly dow the boat down.

A smilar thing occursin any manufacturing or service operation. Make one particular department extra efficient and it
can actualy bury other departmentsin excess inventory and paperwork and dow them down, making amess of
things. So thereis aneed to coordinate activities. When you set up one-piece flow in acel, how do you know how
fast the cell should be designed to go? What should the capacity of the equipment be? How many people do you
need? The answer isthe takt time.

Takt isaGerman word for rhythm or meter. Takt istherate of customer demand the rate a which the customer is
buying product. If we are working seven hours and 20 minutes per day (440 minutes) for 20 days amonth and the
customer is buying 17,600 units per month, then you should be making 880 units per day or one unit every 30
seconds. In atrue one-piece flow process, every step of the process should be producing a part every 30 seconds. If
they are going faster, they will overproduce; if they are going dower, they will creste bottleneck departments. Takt
can be used to set the pace of production and aert workers whenever they are getting ahead or behind.

Continuous flow and takt time are most easily applied in repetitive manufacturing and service operations. But with
creativity the concepts can be extended to any repeatable process in which the steps can be written out and waste
identified and eliminated to create a better flow (see Chapter 21). At the end of this chapter is a case example of
creating job summariesin Navy ship repair facilities. There are many other examples my associatesand | have
worked on in service operations completing bills of materials for engineering of ships, processing people through a
security office of aNavy shipyard, processng new membersinto a professona association, reimbursing employees
for expenses, processing job applicants ... And you can think of many more. Obvioudly, it seasiest to apply the
concepts of takt time and one-piece flow in rdatively high-volume and repetitive service operationsin which thereis
some congistency in the cycle time per unit, but the ToyotaWay is never satisfied with doing only whet is easy.
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Benefits of One-Piece Flow

When you try to attain one-piece flow, you are dso setting in motion numerous activitiesto diminate al muda
(wastes). Let stake acloser ook at afew of the benefits of flow.

1.

Buildsin Quality. It ismuch easier to build in qudity in one-piece flow. Every operator is an inspector and
worksto fix any problemsin station before passing them on. But if defects do get missed and passed on, they
will be detected very quickly and the problem can be immediately diagnosed and corrected.

Creates Real Flexibility. If we dedicate equipment to aproduct line, we have lessflexibility in scheduling it
for other purposes. But if the lead time to make a product is very short, we have more flexibility to respond
and make what the customer redlly wants. Instead of putting anew order into the system and waiting weeks
to get that product out, if lead times are a matter of mere hours we can fill anew order in afew hours. And
changing over to adifferent product mix to accommodate changes in customer demand can be dmost
immediate.

Creates Higher Productivity. The reason it appearsthat productivity is highest when your operationis
organized by department is because each department is measured by equipment utilization and people
utilization. But in fact it ishard to determine how many people are needed to produce a certain number of
unitsin alarge batch operation because productivity is not measured in terms of value-added work. Who
knows how much productivity islost when people are utilized to overproduce parts, which then haveto be
moved to storage. How much timeis|lost tracking down defective parts and components and repairing
finished products? In aone-piece-flow cdll, thereis very little non-vaue-added activity like moving materids
around. Y ou quickly seewho istoo busy and whoisidle. It iseasy to cdculate the va ue-added work and
then figure out how many people are needed to reach a certain production rate. In every case of the Toyota
Supplier Support Center, when they changed a mass-producing supplier to aTPS-style line, they achieved at
least 2 100% improvement in labor productivity.

Frees up Floor Space. When equipment is organized by department, thereisalot of bits of space between
equipment that are wasted, but most of the space iswasted by inventory pilesand pilesof it. Inacdll,
everything is pushed close together and there is very little space wasted by inventory. By making greater use
of thefloor space you often eiminate the need to build more capecity.

Improves Safety. Wiremold Corporation, one of the early adopters of TPSin America, has an exemplary
safety record, winning anumber of state safety awards. Y et when they worked to transform their
large-batch-process company to one-piece flow, they decided not to put in place a special safety program.
Art Byrne, the former president and astudent of TPS, |ed the transformation and knew that one-piece flow
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would naturally improve safety, because smdler batches of material would be moved in the factory. Smdller

batches meant getting rid of forklift trucks, which areamaor cause of accidents. It meant lifting and moving

smaller containers of material, so accidents relating to lifting went away. Safety was getting better because of
afocus on flow even without focusing on safety.[ 1]

Improves Morale. Wiremald, initslean transformation, aso found its morale improved in every year of the
transformation. Before the transformation, only 60% of employees agreed with various responses about the
company being agood place to work. That went up each year, to over 70% by the fourth year of
transformation (Emiliani, 2002). In one-piece flow, people do much more value-added work and can
immediately see the results of that work, giving them both a sense of accomplishment and job satisfaction.

Reduces Cost of Inventory. Y ou free up capitd to invest e sewhere when it snot invested in inventory sitting
on the floor. And companies do not have to pay the carrying costs of the capital they free up. Also your
inventory obsolescence goes down.

Figure 8-3 illugtrates atraditional shop with machines grouped by type. Onetool you can usefor charting the path of
materiasisaspaghetti diagram. When we chart the flow of materia through thisfacility, it ends up looking likea
randomly tossed bowl of spaghetti, asin Figure 8-3. Product is moving everywhere. Thereis no coordination of the
product across departments. No amount of sched uling can control the inherent variation in the system when that

Mo organization and no control
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Figure 8-3: Organization by machine type with convoluted flow

By contrast, Figure 8-4 showsalean cell. The equipment is organized to follow the flow of materia asit isbeing
transformed into a product. It isorganized in aU shape, which isa particularly good way for efficient movement of
people and materials and good communication. Y ou can also arrange acdll to beadraight lineor an L. Inthis case,
we show the paths of two people working in the cell. What if demand is cut in half? Put one person in the cell. What
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dowe do if demand doubles? Put four peoplein the cell. Of course, people need to be multi-skilled to work across

different manufacturing processes, arequirement in Toyota plants.
Organization and control
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Figure 8-4. U-shaped one-piece flow cell

[1]For adetailed analysis of Wiremold and its lean transformation, see Bob Emiliani, David Stec, Lawrence Grasso,
and James Stodder, Better Thinking, Better Results (Kensington, CT: Center for Lean Business Management,
2002).




This document is created with the unregistered version of Document2PDF Pilot.

Why Creating Flow | s Difficult

So, lifeisgood and all your problems and pains smply disappear by creating one-piece flow cedlls. Not by along
shat! Inleanthinking, lifewill get tougher for awhile at least until you learn how to continuously improve your
processes. Ohno explained:

In 1947, we arranged machinesin parallel linesor in an L shape and tried having one worker operate three
or four machines along the processing route. We encountered strong resistance among the production
workers, however, even though there was no increase in work or hours. Our craftsmen did not like the new
arrangement requiring them to function as multi-skilled operators. They did not like changing from one
operator, one machine to a system of one operator, many machinesin different processes. Their resistance
was understandable. Furthermore, our efforts revealed various problems. As these problems became clearer,
they showed me the direction to continue moving in. Although young and eager to push, | decided not to
press for quick, drastic changes, but to be patient. (Ohno, 1988)

One of the comforting things about traditiona mass production thinking isthat if any one process stops producing
because it takes alot of time to changeover a machine to anew process, or because a person isout sick, or because
the equipment breaks down the other separate process operations can keep on working because you have lots of
inventory. When you link operations together in a one-piece flow, your entire cell goes down if any one piece of
equipment fails. Y ou sink or swim together as aunit. So why not have some inventory to make life alittle more
comfortable? Because whether it isapile of materia or avirtud pile of information waiting to be processed,
inventory hides problems and inefficiencies. Inventory enables the bad habit of not having to confront problems. If
you don t confront your problems, you can t improve your processes. One-piece flow and continuous improvement (
kaizen) go hand in hand! If your competitor challengesitsdf to adopt the pain and confusion of lean thinking, you ll
no longer be comfortable hiding behind your inventory you Il be out of business. As Minoura, former President of
ToyotaMotor Manufacturing, North America, and adisciple of Taiichi Ohno, explained:

When they run one-piece production, they can t have the quantity that they want so everybody gets frustrated
and doesn t know what to do. But then, within that, they have to find ways to think: what is the way to get
the quantity? That is the true essence of TPSand, in that sense, we create confusion so we have to do
something different in approaching this problem.

Many companies| have visited make one of two mistakes when implementing flow. Thefirs isthat they set up fake
flow. The second isthat they go backwards from flow as soon as problems occur.

An example of fake flow would be moving equipment close together to create what 10oks like a one-piece flow cell,
then batching product at each stage with no sense of customer takt time. It looks like acell, but it works like abatch
process.

For example, the Will-Burt Company in Orrville, Ohio, makes many products based on stedl parts. One of its
larger-volume productsis afamily of telescoping sted masts that are used in vansfor radar or for cameracrews.
Each madt is different, depending on the application, so thereis variation from unit to unit built. This company called
its mast-making operation a cell and believed it was doing good lean manufacturing. In fact, before | helped lead a
lean consulting review of their processes, a production manager warned us that, with the variety of parts they made,
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we would not have any luck improving the flow.

In aone-week kaizen workshop, the current situation was anayzed and this turned out to be a classic case of fake
flow.[2] Thework time (value added) it took to build one of these masts was 431 minutes. But the pieces of
equipment for making each mast were physicaly separated, so forklifts were moving big pallets of masts from work
station to work station. WIP built up at each station. With the WIP, the tota |ead time from raw material to finished
goodswas 37.8 days. Most of thiswas the storage of tube raw materia and the storage of finished goods. If you just
looked at the processing timein the plant, it till took amaost four days from sawing to fina welding to do 431 minutes
of work. Thetravel distance of the mast within the plant was 1792 feet. The solutions were moving the equipment
closer together, moving one piece a atime through the system, eiminating the use of the forklift between the
operations (aspecia dolly had to be created to move thislarge unit a workstation height between two of the
operationsthat could not be placed next to each other), and creating a single shop order for one mast instead of
batches of shop ordersfor aset of masts. The results of these changes were significant improvementsin lead time
see Figure 8-5), reduced inventory, and reduced floor space.

Before After
Production Lead Time ; ;
(dock to dock) St gk
Production Lead Time 3.75 days 0.8 days

(5w to weld)
# of Forklife Moves 1 £
Travel Distance

(dock to dock per mast)

Shop Order Input Time
(per mast)

1,792 feat 1,032 feet

207 minutes 13 minutes

Figure 8-5: Results of lean transformation of mast operation

One side benefit of the workshop was that the time to set up ashop order wasinvestigated. The batching of shop
orderswas creating alot of waste; when that system was eiminated, it reduced thistime from 207 minutesto 13
minutes. Figure 8-6 depicts the process flow before and after the one-week kaizen workshop. Y ou can see that the
before situation wasredly a case of fake flow. Pieces of equipment were sort of near each other, but there was not
redlly anything like a one-piece flow. And the people working in the plant did not understand flow well enough to see
that it wasfakeflow. The after Stuation isamarked improvement that surprised and delighted everyonein the
company. They were shocked that it could be done in one week.
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Figure 8-6: Mast making operation before and after one-week lean transformation

The second mistake when implementing flow is backtracking, which occurs as soon as the company redlizes that
there may be a cost to creating flow. Thisextra cost can occur in any of the following Stuations:
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Thereisabreakdown in one piece of equipment, causing the whole cell to stop production.

A changeover of another piece of equipment takes longer than expected and delays the whole cell, stopping
production.

To create flow, you must invest in aprocess (like heet treating) that is currently being sent outsideto a
supplier and bring it in-house.

Indl these cases, | have seen some companies give up on flow. Their thinking isthat flow isagood ideawhen we do
agmulation with toy partsto illustrate the benefits of reducing batch size and creating flow. But it isabad ideawhen
we actudly try it in ared operation and it causes some short-term pain and cost. When acell is set up, it takes
discipline to maintain, which often is beyond the capacity of many manufacturing companies, because they don t
understand the challenges and pain of continuousimprovement. In thelong run, the challenges and pain and
short-term costs amost dway's produce dramatically better results.

Toyotasfocusin any processis aways on creating atrue one-piece flow system that is waste free, asembodied in
ToyotaWay Principle 2. Create continuous process flow to bring problems to the surface. Cregting flow means
linking together operations that otherwise are digointed. When operations are linked together, thereismore
teamwork, rapid feedback on earlier quality problems, control over the process, and direct pressure for peopleto
solve problems and think and grow. Ultimately, within the Toyota Way the main benefit of one-piece flow isthat it
challenges peopleto think and improve.

Because of the focus on thinking, TPSisnow being referred to by Toyotaasthe Thinking Production System.

Toyotaiswilling to risk shutting down production in order to surface problems and challenge team membersto solve

them. Inventory hides problems and reduces the urgency to solve them. The Toyota Way isto stop and address each
roblem asit is exposed. Chapter 11 (on jidoka) explansthisin more detall.

Case Example: Job Summariesin a Navy Ship Repair Facility

An excdlent example of one-piece flow in a service operation was implemented a Puget Sound Nava Shipyardin
fal 2001. At this shipyard they do not build ships, but repair Navy vessels from submarinesto carriers of various
kinds. Every repair Situaion isunique, so thereis heavy involvement of engineering in diagnosing the problem and
writing work ingtructions for the repair. The engineering documentation, including work ingtructions, iscompiledina
folder that goes to the shipyard so skilled mechanics can conduct the repair. Thisleadsto the authorization, funding,
and paperwork that mechanics use to do the repair job. The work ingtructions folder had become a bottleneck in the
planning process, in many cases, aswell asacost driver.

To improve the process, aone-week kaizen workshop was run. There was agood deal of preparation leading up to
the workshop, including preparations for a reorganization and office space assigned to the cregtion of a
cross-functiona cell to processwork instructions. The workshop focused on mapping the current process and
developing anew process. The wastes identified by analyzing the process step by step included rework, redundant
systems, different communication vehicles (e.g., Soreadsheets), waiting for forms, ingpection, excess reviews and
sgnoffs, poor filing systems, lack of needed reference materia, excess walking, waiting, and incomplete information.

The solution was to devel op a cross-functiona work cell to put together the work instructions. As aresult, many of
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the handoffs were eliminated and non-value-added steps were diminated. A takt time was created, based on the
demand for work instructions (demand was fairly easy to predict) and the time available to work on them. A key part
of the solution was to take the core people doing the bulk of the work and colocate them in an open office
environment. A work cell was physicaly created in the office so that the key functions required to produce awork
ingtructions folder could pass the package from station to station in record time. The old office arranged people into
separate functions and each person had an office with high partitions. In the new work cell, the key people had desks
surrounding around table. The job summaries move around the table from person to person in a one-piece flow.
Vaued-added time was ca culated before and after with striking results. Note that some non-vaue-added timeis
required, e.g., filling out paperwork that adheresto Navy policiesevenif it is not necessary to get the mechanics what
they need. We separate this out from wait time, which ispurewaste. The results of the lean transformation are
shownin Figure 8-7.

Bolore After Improvement
Malue-added time I:LIrrys.-] | 15 15 i 9
Requred non-vshw-sdded | 1 I
time {days) | 20 8 B0%
Pure non-valee-adted wait & 3 a5a;
time {days) h o
Total lesc tirmee (chays) | 67 26 13%
Trnsichtmamclpparest. | i 2.500-14,000 55.97%
oo

Mumbaer of process steps 70 23 GT%
Handofis 58 10 B

Fgure 8-7: Documenting improvement in job summary process

[2] The kaizen workshop was led by Jeffrey Rivera, former senior lean consultant with Optiprise, Inc., and Eduardo
Lander, my doctoral student at the University of Michigan.
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Chapter 9: Principle 3: Use Pull
Systemsto Avoid Over production

Overviaw

The more inventory a company has, thelesslikely they will have what they need.
Taiichi Ohno

Imagine that you find out about a great Internet service where you can get al your dairy products delivered directly to
your house at asignificant discount. The only hitch isthat you have to sign up once and specify aweekly quantity of
each item and the company will only guarantee that the delivery will come some time during the week. The company
has to schedule weekly shipments of goods to its warehouse, so it wants advance orders locked in to make sureit
sdIsdl theinventory that it receives. They will leave it on your front porch in athermo container so it will stay cold.

Y ou specify atypica quantity of eggs and milk and butter that you need in aweek. But you are not sure what day of
the week the productswill come. It may be Monday, but it could be Friday. So you will need to keep enough of al
dairy productsin your refrigerator to get you through the week. And if the ddlivery comes on Monday, you will have
arefrigerator full of aweek sworth of dairy products, pluswhat comes on Monday too much to fit in one
refrigerator. So you will need to buy a second refrigerator and put it in the garage. And if you go on vacation and
happen to forget to cancel the order for that week, you will have aweek sworth of bad dairy products on your front
porch when you return.

Thisisan example of an inventory push system. In business, goods and ser-vices are often pushed onto the retailer
whether or not the retailer can sdl them right away. Theretailer triesto push them onto you whether you need them
right now or not. And the result isalot of inventory of stuff that you do not need to immediately use and most likely
theretailer isaso holding aboatload of inventory.

Now imagine the Internet service getsalot of complaints and upgradesits service. They send you awireless device
that has buttons on it for each of your dairy goods. When you open anew bottle of milk or anew carton of eggs, you
push the button for that item. The next day they will ddliver one unit to replenish what you started using. This means
you will have the partialy used unit, if you did not finish it, plus one more. Some inventory, but not alot. If you think
you will beusing alot of aproduct, like milk, then you can get on the Internet or even pick up the phone and they will
immediately deliver what you need. On their end, they have renegotiated agreements with their dairy suppliers. When
the customer orders more product, that will trigger asignd to dairy companiesto send that amount to the retailer.
Thisisan example of a pull system. Y ou recaiveitems only when you demand them and the retailer receives product
based on actuad customer demand. To avoid having items pushed on you, you might even be willing to pay alittle
morefor this on-demand service.
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Many companies and service organizations within companieswork to their own interna schedule. They do what is
convenient for them within that schedule. So they produce parts, goods, and services according to their schedule, or
plan and push products onto their customers, who have to sockpileit in inventory.

Asyou dready know, the ToyotaWay is not about managing inventory; it isabout diminating it. Very early on,
Toyotagtarting thinking in terms of pulling inventory based on immediate customer demand, rather than using apush
system that anticipates customer demand. In the ToyotaWay, pull meanstheided state of just-in-time
manufacturing: giving the customer (which may be the next step in the production process) what he or she wants,
when he or shewantsit, and in the amount he or she wants. The purest form of pull is one-piece flow discussed in
Chapter 8. If you can take in a customer order and make a single product just for that order using a one-piece flow
production cell thiswould be the leanest imaginable system. That is, it is 100% on-demand and you have zero
inventory. But since there are natural bresksin flow from transforming raw materiasinto finished products delivered
to customers, you have to build in some necessary inventory. And wewill learnin Chapter 10 that leveling the
schedule may even mean holding some finished goods inventory.

The Internet example we used aboveis not a zero-inventory system. Thereisinventory, also referred to as a buffer.
The (improved) Internet serviceisasking you to smply tell it when you are starting to use anitem so it can replenish
what you have started to use. It is replenishing what you are taking away. Thisisthe way most supermarkets work.
In fact, supermarkets are smply warehouses, but they operate in a particular way. Thereisavery specific amount of
inventory kept on the store shelves, based on past purchase patterns and expected future demand. Customers come
and pull items they want off the shelf. The supermarket clerk periodically looks at what has been taken off the shelf
and replenishesthat. The clerk isnot smply pushing inventory onto the shelf, nor is he or she directly ordering goods
from the manufacturer to put on the shelf. The clerk draws from the supermarket sinventory, but itisasmall,
controlled amount of inventory using areplenishment system. Well run supermarkets are an example of pull. Yes, you
have inventory buffers, but instead of pushing materia into the inventory buffers based on aschedule, you are merely
looking at what the customer isusing and replenishing that before it runs out. Similarly, the Toyota Production System
isnot azero-inventory system. It reieson stores of materidsthat are replenished using pull systems.
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The Principle Customer Pull and Replenishment

Taiichi Ohno and his associates were fascinated by the importance of the supermarket to daily lifein Americain the
1950s. It captured the imagination of retailersin Japan and was imported there, where Ohno studied it close up.

Though Ohno recognized from the start that in many casesinventory was necessary to alow for smooth flow, hedso
recognized that individua departments building products to aschedule using a push system would naturaly
overproduce and create large banks of inventory. In apush system, the production of goods is based upon aplan
(schedule) that s been made in advance, which means production and purchase orders are initiated by projected
customer demand. The operation keeps building to the schedule and creates waste. But customer demand can
change on a dime and things can go wrong. What becomes of the schedule then?

Most mass production departmentswill try to minimize the equipment changeoversthat are necessary for making
different types of products with the same equipment. Asaresult, a specific department may make dl of the
largest-volume items early in the week before it changes over. Since each department is making what it wantsto over
the week, there will not be any real coordination between departments. To keep the downstream departments busy,
there will beinventory buffers between departments. So the departments working according to independent
scheduleswill be pushing materid into theseinventory buffers.

Asacompromise between the ideal of one-piece flow and push, Ohno decided to create small stores of parts
between operations to control the inventory. When the customer takes away specific items, they arereplenished. If a
customer does not use an item, it Stsin the store but it is not replenished. Thereis no more overproduction than the
small amount on the shelf and thereis at least some direct connection between what customers want and what the
company produces. But since factories can be large and spread out and suppliers of parts are a distance awvay, Ohno
needed away to signa that the assembly line had used the parts and needed more. He used simple signals cards,
empty bins, empty carts called kanban. Kanban meanssign, signboard, doorplate, poster, billboard, card, but itis
taken more broadly asasignd of somekind. Send back an empty bin a kanban anditisasignd torefill it witha
specific number of parts or send back acard with detailed information regarding the part and itslocation. Toyotas
whole operation of using kanban isknown asthe kanban sysem for managing and ensuring the flow and
production of materialsin ajust-in-time production system.

Even today in theworld of high-speed dectronic communications, you can wak into a Toyota factory making and
using thousands of different parts and you |l see cards and other types of kanban moving about the factory triggering
production and ddlivery of parts. It isremarkable, smple, effective, and highly visua. Now, throughout the world,
companies are learning the power of the kanban system. They are turning away from sophisticated computer
schedules for many parts of the process. While it can seem like taking astep backward, it has been repeatedly
demongtrated that thisis a step forward because acompany sinventory goes down while the frequency of having the
right parts goes up. And al those complex systems for tracking inventory accuracy become unnecessary waste.
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Pull-Replenishment in Everyday Life

One way to demydtify the concept of kanban is by thinking of smple examples of pull-replenishment sysemsin
everyday life. Like when you decide to buy gasfor your car. Does your gas tank get filled according to a schedule?
Would you consider smply filling the tank once per week on Monday morning? | doubt it. If you did, you would find
you sometimesredlly do not need gas Monday morning and other timesyou will run out before Monday. Mogt likdly,
when you notice the gas gauge approaching empty, you stop at a gas station. The same pull system behavior goesfor
maost routine things we purchase in our households. The smple trigger isthat we notice our inventory isrunning low
onanitem and at some point say, Yep, | better go out and get some more of that.

Not everything can be replenished based on a pull system; some things must be scheduled. Take the example of
high-end products, like aRolex, asports car, or those killer high-tech golf clubs advertised by Tiger Woods.
Whenever you are buying aspecia or single-useitem, you have to think about what you want, consider the costs and
benefits, and plan when to get it. In a sense, you create a schedule to purchase, since thereis no immediate need for
it.

Services are another type of purchase that isn t immediate but has to be scheduled. For example, we recently had our
septic tank cleaned. We had no way of telling if it was getting full and needed to be emptied. So we followed the
generally recommended (and probably inaccurate) schedule for cleaning the septic tank apush system. But now there
Isadevice on the market that you can ingtall that detects how full the septic tank is; when it reaches atrigger point, it
indicates through aradio signa when to get it cleaned. If weinvest in that, we can diminate the need for a scheduling
sysem and replaceit with a pull-replenishment syslem asignd to replenish (actudly, to empty) based on actua
usage rather than a vague guess about usage.

Because the pull system corresponds with actua usage or consumption, Toyotais constantly working to achieve the
ided of jugt-in-time replenishment. Using kanban, they are carefully monitoring and coordinating the use and
replenishment of thousands of parts and tools, orchestrating specific schedules for replenishment, developing rules for
when to pull thetrigger to send areplenishment sgnd, cal culating the maximum amount of inventory that will be
alowed, and the like. The kanban/pull system works better than aschedule system for most business situations. But
it till depends on smdl inventory buffersor storesof parts and inventory isaways acompromise. So thegod isto
eliminatethe storesof parts and move to true one-piece flow wherever possible.
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Toyota s Kanban System Pull Where You Must

A true one-piece-flow system would be a zero-inventory system where goods just appear when they are needed by
the customer. The closest system Toyota has devised to achieve thisis the one-piece flow cell that buildsto order
only at the precise time the product is needed. But when pure flow is ot possible because processes are too far
apart or the cycle timesto perform the operations vary agreat ded, the next best choiceis often Toyota s kanban
sysem.

Rother and Shook (1999), in awidely circulated book about Toyota s Production System called Learning to See,
say, Flow whereyou can, pull where you must. If you want to design lean systems, repest this phrase every day
when you get up to start the day. Y ou can go far with this smple principle. Whereit is not possible to create a
one-piece flow, the next best thing isto design apull system with some inventory.

Condgder apull system in aToyotaassembly plant. Orders accumulate from car dedlerships. Production control
creates aleveled schedule. For example, they make awhite Camry, followed by a green Camry, followed by a Red
Avalon, and so on. Each of these cars has awhole set of options associated with it. That schedule is sent to the body
shop, where stamped stedl panels (from a supermarket of pre-stamped panels) are welded together into a body.
Stamping the panelsis amuch faster operation than the takt timein assembly plants (e.g., one second per stamped
pand versus 60-second takt timesin aplant istypical), so putting them into aone-piece flow isnot practica. They
would be productive one out of every 60 seconds. So apull system isused. At acertain trigger point when acertain
number of steel panels have been used by the body shop, a kanban goes back to a stamping press, ordering it to
make another batch to replenish the store.

Similarly, when assembly line workers begin to use parts from bins (hinges, door handles, windshield wipers), they
take out a kanban card and put it in amailbox. A materia handler will come on atimed route and pick it up and go
back to astore to replenish what is used on the assembly line. Another materia handler will replenish the store based
on parts from asupermarket of supplier parts. Thiswill trigger an order back to parts suppliers. And so on. Figure
9-1 illudtrates a system like this, where partsin the assembly plant are replenished from a supplier. The process starts
at the assembly factory (on the right side of the diagram), then withdrawa kanban and empty containers are sent by
truck back to the supplier to berefilled. The supplier keepsasmall store of finished partsin a parts store, which are
used to refill the kanban and their empty containers. When parts are withdrawn from the parts store shelves, they
must be replenished by sending a kanban and an empty container back to the production cell where new parts are
built and then sent to refill the parts store shelves. Information, ordersfor partsin the form of kanban, flows
backward from the customer (the assembly plant). Materids, in this case parts, are sent forward to the customer.

It isfascinating to watch thiswork, with so many parts and materials moving through the facility in arhythm. Inalarge
assembly plant like the one in Georgetown, Kentucky, there are thousands of parts moving about. Alongside the
assembly line, there are smdll bins of partsand smdl bins are being moved from negtly organized ores. Itishard to
imagine how acomputer system could do such agood job of orchestrating such acomplex movement of parts.
When you find out the computer is not doing the orchestration, but rather smal, laminated cards moving abot, it is
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shocking, |

Y et TPS experts get very impatient and even irritated when they hear people rave and focus on kanban asif itisthe
Toyota Production System. Kanban isafascinating concept and it isfun to watch. | have led many tours of lean
plants and you can spend hours talking about the technica details of many different types of kanban systems. When
isthe kanban triggered? How are the quantities calculated? What do you do if a kanban getslost? But that isnot the
point. While you do have to know those things when you set up your system, they are pretty straightforward
technicdly. The challenge isto develop a learning organization that will find ways to reduce the number of
kanban and thereby reduce and finally eliminate the inventory buffer . Remember: the kanban isan organized
system of inventory buffers and, according to Ohno, inventory iswaste, whether it isin apush system or apull
system. So kanban is something you strive to get rid of, not to be proud of. In fact, one of the mgjor benefits of using
kanban isthat it iseasy to useit to force improvement in your production system. Let s say that you have printed up
four kanban. Each one correspondsto abin of parts. The ruleisthat abin cannot move unless a kanban istraveling
with it. Take one kanban and throw it away. What happens? There will now be only three bins of partscirculating in
the system. So if amachine goes down, the next process will run out of parts 25% faster. It may stressthe system
and cause some shutdowns, but it will force teamsto come up with process improvements.
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Push Scheduling Has Its Place

The ToyotaWay is not preoccupied with adhering to Principle 3, Use pull systems to avoid over production.
There are many examples of push scheduling throughout Toyota. One example iswhen dedling with parts shipped
from Japan to the United States or even moved across the United States. They use traditional scheduling systemsto
order these parts, with the appropriate lead time to get them to the plant as scheduled. Also the engineering of new
productsis atightly scheduled operation, as | have described in Chapter 6.

When Toyota managers do schedule, they are preoccupied with timeliness. In other words, the schedule is not smply
aguiddine that you should do your best to make, more or less. It is a deadline and you move heaven and earth to
make the deadline. So, even in scheduled systems, materials and information move remarkably smoothly. Scheduled
systemswork best when lead times are very short; for example, ordering parts every day instead of ordering parts
once amonth. So, when it comesto scheduling, Toyotaworksto make lead times as short as possible.

These days Toyotaisincreasingly using computer systems for scheduling. For example, when ordering partsfrom
suppliers, Toyotais moving to eectronic kanban rather than sorting and sending cards back. In this case, it does not
haveto be either/or. Aswe will seein Chapter 13 on visua control, Toyotawill often use acomputer system for
scheduling some operations, but then use manual cueslike cards or white boards to visualy control the process. For
example, thelogistics planning backbone of Toyota s Service Parts Ditribution Centersis a computerized scheduling
system but process control whiteboards actually control the operations.

If you are using the Toyota Way to become lean, the lesson hereisthat you don t have to get hung up imitating
Toyotas use of specific tools so you can appear to be lean like Toyota. The Toyota Way is a philosophy and a set of
toolsthat must be appropriately gpplied to your Situation. But understand that these principles are something to
believein and strivefor. They are part of agreater system that is seeking harmony and perfection to sustain success.
Asyou move on through the chaptersin this Section || of the ToyotaWay, The Right Process Will Produce the
Right Results, you |l continue to see how each of these processesis dependent on the others.
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Using Pull in a GM Office

Y ou can effectively use pull-replenishment systemsin the office to save money and help avoid shortages of supplies.
Most offices use some form of pull system aready. Nobody knows exactly how many pencils, erasers, or reams of
paper will be used in an office. If there were astanding, scheduled order of al these things, you would guessright in
some cases, have too much in other cases, and run out of some critical items. So, in awell-run office, somebody s
job isto keep the supply store stocked by looking and seeing what is used. Y ou then replenish that.

Generd MotorshasaTechnicd Liaison Officein Cdiforniato organizetours of itsjoint venture with Toyotathe
NUMMI plant. Thefirst place GM employees see on their journey to witness the famous Toyota Production System
a NUMM I isthis office where some training is conducted. So GM made thisamode |ean office. In their case, the
kanban system for suppliesisvery formal and they rarely run out of anything. Thereisaplacefor everything and
everything in its place in the store, on desks, by the computer.

In storage areas of supplies, there arelittle, laminated kanban cards that say when they should be triggered. For
example, when the aspirin bottle reaches one-quarter full, the agpirin kanban is put into a coffee can. They used to
have a conventional refrigerator of soft drinks and some drinks were always overstocked while othersran out. Since
you could not see through the door, it was easy to hide the messinsde. So they bought a big soda machinewith a
glassfront and took out the payment mechanism. The glass front alows you to easily seethe state of soft drink
supplies. They put avariety of juices and soft drinks on marked shelves. When a certain soft drink getsto acertain
leve, you take the kanban for that soft drink and put it in abox so it will get reordered.

Y ou might think apull system in asmal office might not be appropriate it would be arather eaborate system to
maintain for the promised cost savings. Y ou might consider doing a cost-benefit anadlysisto decideif itisagood use
of time. But that isthe traditional mass production thinking. The benefits may go beyond the pennies saved. The
power of the Toyota Production System isthat it unleashes creativity and continuous improvement. And it strivesto
seek perfection. So putting in these kanban systemsislikely to intrigue your office workers, get them interested in
improving the process of ordering supplies and ultimately finding waysto create flow in their core work. Wagtein the
officeisgeneraly far greater than in factories. A little creative effort to improve the process will have huge multiplier
effects.
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Chapter 10: Principle 4: Level
Out the Workload (Heijunka)

Overviaw

In general, when you try to apply the TPS, the first thing you have to do isto even out or level the
production. And that is the responsibility primarily of production control or production management people.
Leveling the production schedule may require some front-loading of shipments or postponing of shipments
and you may have to ask some customers to wait for a short period of time. Once the production level is
more or less the same or constant for a month, you will be able to apply pull systems and balance the
assembly line. But if production levels the output varies from day to day, thereis no sense in trying to apply
those other systems, because you simply cannot establish standardized work under such circumstances.

Fujio Cho, President, Toyota Motor Corporation

Following the lead of Dell Computer and other successful companies, many businessesin Americaarerushingto a
build-to-order model of production. They want to make just what the customers want when they want it the ultimate
lean solution. Unfortunately, customers are not predictable and actua orders vary significantly from week to week
and month to month. If you build product asit is ordered, you may be building huge quantities one week, paying
overtime, and stressing your people and equipment, but then, if orders are light the next week, your people will have
little to do and your equipment will be underutilized. Y ou will aso not know how much to order from your suppliers,
s0 you will haveto stockpile the maximum possible amount of each item the customers might possibly order. Itis
Impossible to run alean operation in thisway. A dtrict build-to-order mode creates piles of inventory, hidden
problems, and ultiately poorer quaity and in the end lead times arelikely to grow asthe factory is disorganized and
chaotic. Toyota has found it can create the leanest operation and ultimately give customers better service and better
qudity by leveling out the production schedule and not ways building to order.

Some of the businesses| work with that try to build to order arein actuality asking customersto wait Six to eight
weeksfor their build-to-order product. A few specia customers may cut in line and get their orders expedited at
the expense of the large mgjority of customers. But why ruin the pace of your operation to build an order in hand
today when the customer will not get the product for Six weeks? Instead, accumulate orders and level the schedule
and you may be able to reduce production lead times, cut your parts inventories, and quote much shorter standard
lead timesto al your customers, resulting in greater overal customer satisfaction than a hurry up, then dow down
build-to-order approach to production.

Toyotamanagers and employees use the Japanese term muda when they tak about waste and eiminating muda is
the focus of most lean manufacturing efforts. But two other M sare just asimportant to making lean work, and dl
three M sfit together asa system. In fact, focusing exclusvely on only the eight wastes of muda can actudly hurt the
productivity of people and the production system. The Toyota Way document refersto the dimination of Muda,
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Muri, Mura (see Figure 10-1). ThethreeM sare:

Muda Non-value-added. The most familiar M includes the eight wastes mentioned in earlier chapters. These
are wasteful activities that lengthen lead times, cause extra movement to get parts or tools, create excess
inventory, or result in any type of waiting.

Mura Muri
Unevenness Overburden

Figure 10-1: ThethreeM s

Muri Over burdening people or equipment. Thisisin some respects on the opposite end of the spectrum
from muda. Muri is pushing amachine or person beyond naturd limits. Overburdening people resultsin safety
and quality problems. Overburdening equipment causes breakdowns and defects.

Mura Unevenness. Y ou can view this as the resolution of the other two M s. In norma production systems,
a timesthereis more work than the people or machines can handle and at other timesthereisalack of
work. Unevenness results from anirregular production schedule or fluctuating production volumes dueto
interna problems, like downtime or missing parts or defects. Muda will be aresult of mura. Unevennessin
production levels meansit will be necessary to have on hand the equipment, materids, and people for the
highest level of production even if the average requirements are much lower than thet.

Let ssay you have a production schedule that swings wildly and a production process that is not well balanced or
reliable. Y ou ve decided to start gpplying lean thinking and focus only on eiminating muda from your production
system. Y ou start to reduce inventory in your system. Then you look at the work baance and reduce the number of
people from the system.[ 1] Then you organize the workplace better to eiminate wasted motion. Finaly, you step
back and let the system run. What you Il sadly witnessis a system that will run itself into the ground dueto spikesin
customer demand that force people and equipment to work harder than they efficiently can! When work first begins
to flow one piece a atime acrosswork centers, without inventory, the pace and product mix of production jerk all
over the place. The only thing you get is erratic one-piece flow. Workerswill be overburdened. Equipment will break
down even more than before. Y ou will run out of parts. Then you Il conclude, Lean manufacturing doesnt work
here.

Interestingly, focusing on muda is the most common approach to implementing lean tools, becauseitiseasy to
identify and eliminate waste. But what many companiesfail to do isthe more difficult process of stabilizing the system
and creating evenness atrue balanced lean flow of work. Thisisthe Toyota concept of heijunka, leveling out the
work schedule. It is perhaps the Toyota Way s most counterintuitive principle. Achieving heijunka isfundamentd to
diminating mura, which isfundamentd to diminating muri and muda.
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Having starts and stops, overutilization then underutilization, is a problem because it does not lend itsdlf to qudity,
standardization of work, productivity, or continuousimprovement. As explained by Taiichi Ohno:

The slower but consistent tortoise causes less waste and is much more desirable than the speedy hare that
races ahead and then stops occasionally to doze. The Toyota Production System can be realized only when all
the wor ker s become tortoises. (Ohno, 1988)

| have heard this repeated from other Toyotaleaders. We would rather be dow and steedy like the tortoise than fast
and jerky liketherabhbit. U.S. production systems force workersto be like rabbits. They tend to work redlly hard,
wear themsalves down, and then take asiesta. In many U.S. factories, workers will sometimes double up on the
assembly line, one doing two jobs while the other has free time, and so long as the workers make production quotas
for the day, management |ooks the other way.

[1] Toyotawould never let go of or demote workers displaced by productivity enhancements. This shortsighted
cost-saving move would createill will toward the company and prevent dl other workers from cooperating in future
kaizen efforts. Toyota always seeks alternative value-added work for workers displaced by production
improvements.
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Heljunka L eveling Production and Schedules

Heijunka istheleveling of production by both volume and product mix. It does not build products according to the
actual flow of customer orders, which can swing up and down wildly, but takes the total volume of ordersin aperiod
and levelsthem out so the same amount and mix are being made each day. The approach of TPS from the beginning
was to keep batch sizes smdl and build what the customer (externa or interna) wants. In atrue one-piece flow, you
can build Products A and B in the actual production sequence of customer orders(eg., A, A, B, A,B,B,B,A,B).
The problem with building to an actua production sequenceisthat it causes you to build partsirregularly. So if orders
on Monday are twice those on Tuesday, you must pay your employees overtime on Monday and then send them
home early on Tuesday. To smooth this out, you take the actua customer demand, determine the pattern of volume
and mix, and build alevel schedule every day. For example, you know you are making five A sfor every fiveB s.
Now you can create alevel production sequence of ABABAB. Thisiscaled leveled, mixed-model production,
because you are mixing up production but aso leveling the customer demand to a predictable sequence, which
Spreads out the different product types and levels volume.

Figure 10-2 gives an example of an unleveled schedule from an engine plant that makes small enginesfor lawn care

Monday Production
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Tuesday Production
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\Wednesday Production
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Thursday Production
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Friday Production

e
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equipment (based on an actua case).

Figure 10-2: Traditiona production (unleveled)

Inthis case, aproduction line makes three sizes of engines small, medium, and large. The medium engines are the big
slers, so these are made early in the week Monday through part of Wednesday. Then there is a severa-hour
changeover of the lineto make small enginesthat are made the rest of Wednesday through Friday morning. Findly,
thelarge enginesin smallest demand are made Friday afternoon. There are four things wrong with this unleveled
Schedule
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Customers usually do not buy products predictably. The customer isbuying medium and large engines
throughout the week. So if the customer unexpectedly decidesto buy an unusualy large number of large
engines early in the week, the plant isin trouble. Y ou can get around this by holding alot of finished goods
inventory of al engines, but thisleadsto ahigh cost of inventory, with dl its attendant cogts.

Thereisa risk of unsold goods. If the plant does not sdll dl its medium engines built up Monday to
Wednesday, it must keep them in inventory.

The use of resourcesis unbalanced. Most likely, there are different [abor requirementsfor these
different-sized engines, with the largest enginestaking the most [abor time. So the plant needs amedium
amount of labor early in the week, then less [abor in the middle of the week, and then alot of Iabor at the end
of theweek. Thereis potentidly alot of muda and mura.

Placing an uneven demand on upstream processes. Thisis perhapsthe most serious problem. Sincethe
plant is purchasing different partsfor the three types of engines, it will be asking its suppliersto send certain
parts Monday through Wednesday and different parts for the rest of the week. Experiencetells usthat
customer demand always changes and the engine plant will be unable to stick to the schedule anyway. Mot
likely there will be some big shiftsin the modd mix, e.g., unexpected rush order of large engines and the need
to focus on making those for awhole week. The supplier will need to be prepared for the worst possible
scenario and will need to keep at least one week sworth of al partsfor al three engine types. And
something cdled the bullwhip effect will multiply this behavior backward through the supply chain. Think of
the small forcein your wrist cresting a huge and destructive force at the end of the whip. Smilarly, asmall
change in the schedule of the engine assembly plant will result in ever-increasing inventory banks at each
stage of the supply chain as you move backward from the end customer.

In a batch-processing mode, the goa isto achieve economies of scale for each individua piece of equipment.
Changing over toolsto dternate between making product A and product B seems wasteful because parts are not
being produced during the changeover time. Y ou are a so paying the equipment operator while the machineis being
changed over. So thelogica solution isto build large batches of product A before changing over to product B. But
this approach does not alow for heijunka.

In the case of the motors, the plant did a careful analysis and discovered the long time to changeover the line was due
to moving in and out parts and toolsfor the larger engine and moving in and out new parts and tools for the smaller
engine. There were aso different-sized pdletsfor the different engines. The solution wasto bring asmall amount of al
the parts on flow racksto the operator on the line. The tools needed for &l three engines were mounted over the
production line. It was aso necessary to create aflexible pallet that could hold any size engine. Thiseliminated the
equipment changeover completely, alowing the plant to build the enginesin any order it wanted on a mixed-mode
assembly line. It could then make arepesating (level) sequence of al three engine Sizes, so it matched the mix of parts
ordered by the customer (see Figure 10-3). Therewere four benfits of leveling the schedule:
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Figure 10-3: Mixed mode production (leveled)
1.

Flexibility to make what the customer wants when they want it. This reduced the plant sinventory and
its associated problems,

Reduced risk of unsold goods. If the plant makes only what the customer orders, it doesn t have to worry
about egting the costs of owning and storing inventory.

Baanced use of labor and machines. The plant can create standardized work and level out production by
taking into account that some engines will require lesswork and otherswill require morework. Aslong asa
big engine that takes extrawork is not followed by another big engine, the workers can handle it. Once the
plant takes thisinto account and keeps the schedule levd, it can have abaanced and managesble workload
over the day.

Smoothed demand on upstream processes and the plant s suppliers. If the plant usesajugt-in-time
system for upsiream processes and the suppliers deliver multipletimesin aday, the supplierswill get astable
and level set of orders. Thiswill alow them to reduce inventory and then pass some savings on to the
customer so that everyone gets the benefits of leveling.

None of thiswould have been possibleif the plant hadn t found away to eliminate the setup time for changeover.

Though it may seem unredistic that you could do thisin every circumstance, severa decades ago Shigeo Shingo
proved in histime studies that this was exactly what you had to do. Shingo was not a Toyota employee, but worked
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closdy with Toyota. He was ameticulousindustrial engineer who paid attention to every microscopic reach and
grasp of the worker. In the Toyota style, he thoroughly analyzed the setup process for large slamping presses and
discovered that most of the work performed fell into one of two categories. it was mudaor it was something that
could be done while the press was still making parts. He called the second category externa setup, asopposed to
internal setup, which waswork that had to be done while the press was shut down.

In traditiona mass production, the first thing the setup teams did when they performed the changeover of a
production line from one mode to another was to shut down the press. Shingo wondered how much of the
changeover he could perform while the press was still running, so he organized an operator sworkplace for that
purpose and made other technical improvements until there was no more setup the operator could do while the press
was running. Things like getting the next die and tools, prehesating the die, and setting it in place beside the presswere
external and could be done while the press was making parts. When he finaly shut down the press, dl that wasleft to
do wasbasicdly to swap the dies and start it up again. Amazingly, these severa-hundred-ton pressesthat previousy
took many hoursto change over could, it turned out, be changed over in minutes. Think of it like aracing pit crew
that quickly services and getsthe car back on the track, often in less than aminute.

Over the years changeover has become akind of a sport in Japan, a manufacturing equivalent of an American rodeo.
On onetrip | took to Japan in the 1980s, | visited aMazda supplier of ssamped door panels whose team had
recently won aprizein anationa competition for changing over a severa-hundred-ton pressin 52 seconds.
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L eveling the Schedule Inventory sRole

Levding the schedule has profound benefits throughout the vaue stream, including giving you the ability to plan every
detail of production meticuloudy and standardizing work practices. If you visit a Toyota plant or a Toyota supplier,
you will seethe great painstaken to level the schedule. The best Toyota suppliers aso work on the assumption that
Toyotasdemand for their partswill belevel. Thisisarisk, because not keeping finished goods inventory means
leaving themselves fully exposed to any wild variationsin their customer svolume and mix of products. They can do
thisand gill deep at night because Toyotaisavery reliable customer and levels out its production schedule.

For example, Trim MagtersisaU.S. supplier in Georgetown, Kentucky that makes seats for the Camry and the
Avaon manufactured there. Trim Masters builds and ddlivers seats just in time, based on a broadcast from the
Toyota plant that orders one sedt at atime. From the time the orders are placed, Trim Masters has three hoursto
build the seets, put them on the truck in sequence, and ddliver them to the Toyota plant, so they appear on the
assembly linein the exact order needed for production. Trim Masters orders partsjust in time from its suppliersand
keeps very little inventory, with inventory turns of 128 times per month. The Avaons and Camrystake different seats
that require different parts, so Trim Masters hasto trust Toyotawill make the mix of Avaonsand Camrysthat it
projects. If there is a sudden spike in Avalon seat production, Trim Masterswill run out of parts and must pay for
emergency ddivery of parts. This hgppensroutingly for U.S. auto companies, providing many truckers and helicopter
pilotsagood living on high-priced expedited freight. This happens from time to time with Toyota, but by and large it
carefully maintains aleveled schedule and buildswhat it saysit will build.

Most suppliersare not like Trim Masters and must satisfy customers whose demand fluctuates sgnificantly. In these
cases, TPS expertswill often recommend keeping at least asmall inventory of finished goods. This seemsto
contradict lean thinking. Theoreticaly, the leanest solution isto build to order and ship just what the customer wants.
(If you are going to keep inventory, why keep the most expensive inventory finished goods? Insteed, build to order
and store only raw materia inventory.) But this reasoning doesn t consider the importance of heijunka. A small
inventory of finished goods s often necessary to protect asupplier sleve production schedule from being jerked
around by sudden spikesin demand. It may seem wasteful, but by living with the waste of some finished goods
inventory, you can diminate far more waste in your entire production process and your supply chain, if you keep your
production level.

Thisis one reason why companies that have successfully applied TPS often schedule their production with a
combination of building to order and maintaining a pre-determined leve of finished goodsinventory. The case
example a the end of this chapter shows a company that builds high-volume seasona productsto hold in inventory
and then builds other productsto order. This combination allows the company to level the schedule over the year,
have asmooth flow, and build most of its productsto order.
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Build to Order Yet Heljunka

Cho s quote at the opening of this chapter suggested customers may have to wait alittle longer if they want to order a
vehicle specidly built for them. Heisnot willing to sacrifice the quality and efficiency benefitsof heljunka for the sake
of build-to-order. Y et, other car manufacturers have developed build-to-order systems, potentidly giving them a
competitive advantage. One of the conventiond build-to-order solutionsisto keep alot of finished vehicle inventory
in huge dedler lots around the country and swap vehicles among ded ers that match custom orders.

So is Toyota satisfied with asking customersto wait while they may be able to get the specific car they want from a
competitor? In response to this chalenge, Toyota has developed a solution that will alow it to level the schedule and
at the sametime build to order. They are never satisfied with either/or. Alan Cabito, Group Vice President of Toyota
Motor Sales, explained:

The Toyota system s not a build-to-order system. Itisa changeto order system. And the big differenceis
that we have cars moving down a line that we change specs on. We ve always done that. But we re just
taking it another big notch up. We pick a car on the line, any car, and change it. And obviously there are
guidelines on how many changes you can do in a day, so we consistently have the parts available to do it.

Thisisal donewithin the leveled schedule created severd monthsin advance. Cabito explained further the redlities of
the mixed modd production line:

You might have a van unibody and a truck and then you might have another truck, so that the van was every
third vehicle. That isn t going to change. You can change the color, which is not smply paint, it sinterior and
everything else. You can have matching mirrors, etc. There salot of complexity to changing color you have
to change virtually all the accessories. And the way that gets managed is on the allowance of how much
change can take place. There will be a limit to the number of green, leather-interior Sennas we can makein
the same day.

Asusud, Toyota experimented with building to order with an actua pilot the Solara, a sporty coupe verson of a
Camry in the Canadian plant. It isrelatively low volume. For Solarathey achieved 100% changeto order. For the
Tacomartruck there are a huge number of engine combinations, and they were able to achieve about 80% changeto
order from dealerswho called in with customer requests. Cabito gave me a saes perspective on how thisworks:

We place a single month s order three times. We ll order it four months out, three months out, two months
out. During that time, they set up all the components and suppliers. For July production, the final order will
be placed in May. So your order s out there 60 days in advance. Then every week we can change the order in
the U.S plants. Every week we can modify anything that s unbuilt, except for the basic body type.

The important point hereisthat the Toyota culture does not allow managers and engineersto conclude, That cannot
be done here. Therigid principle of heijunka does not stay rigid for long. On the other hand, it is not smply thrown
away because of anew trend such as build-to-order. The question is: How can we accommodate the customer s
desire to make choices and get the car quickly without compromising the integrity of the production syslem? In true
ToyotaWay problem-solving style, the engineers carefully studied the Situation, experimented on the shop floor, and
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implemented a new system.
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Hejunka in Service Operations

Levding out awork scheduleis easier in high-volume manufacturing than in typicaly lower-volume service
environments. How do you level schedulesin a service operation where service providers are responding to
customers and the lead times on service work vary widely case by case? The solutions are Smilar to the solutionsin
manufacturing:

1.

Fit customer demand into a leveled schedule. Thisis more common in service operations than you may
think. Why isit that doctors and dentists schedul e procedures and you need to fit into their schedule? So they
can level the workload and have a congtant stream of income. Timeismoney in service operations.

Establish standard times for delivering different types of service. Again, themedicd fiddisingructive.
Even though everyone has somewhat different medica needs, doctors and dentists have been ableto
establish standard timesfor different types of procedures. And they separate diagnosis from the procedure.
Y ou visit, they diagnose you, and then, in most cases, they can predict the time that will be required for your
procedure.

Toyota has effectively been able to leve the schedule for product devel opment even though lead times are months or
even years. In most cases, Toyotawill make minor updates to avehicle every two years, adding features and
changing styling, and will do aredesign of the vehicle every four or five years. Toyota product devel opment works
according to a matrix, where the rows are the different Toyota vehicles Camry, Sienna, Tundraand the columns are
years. They decide when each vehicle will be freshened and go through amagjor redesign. They intentionally level the
schedule so afixed percent of the vehicles are being redesigned in any oneyear.

Planning when vehicles are scheduled for redesign would be futile if thelead times required to actudly design and
develop avehicle were unpredictable. Thisiswhere Toyota has a big edge over some of its competitors. While some
auto companies let the start of production dip by months or even ayear, Toyotaislike clockwork. Development
milestones are met with virtually 100% accuracy. So the leveled plan becomesredlity.

Toyotaaso has found thereis a cadence to the workload requirements over the life of the development project: the
workload isrelatively light early in the conceptua stage, then builds up asthey get to detailed design, and then
reduces again in launch. By offsetting different vehicle projects, they know when oneis pesking and othersarein the
light period and can assign the numbers of engineersto products accordingly. They aso can flex the number of
people needed by borrowing engineers from affiliated companies (suppliers and other divisons of Toyota, such as
Toyota Auto Body). Affiliates can come onto projects as needed and then go back to their home companies,
dlowing an extremely flexible system and requiring minima full-time employees. Thisisthe result of other Toyota
Way principles, particularly standardization. Toyota has standardized its product devel opment system and the
product designs themselves to the point that engineers can seamlesdy comein and out of design projects, because
their engineers have a standardized skill set Smilar to the Toyotaengineers and years of experience working in
Toyotas system. The principle of long-term partnering that we will discussin Chapter 17 alows Toyotato have a
trustworthy and capable set of partners who they can depend on for extra help when needed.
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In short, it ispossibleto leve the schedulein service operations. But there are some base requirements. Y ou must
follow dl of the other ToyotaWay process principles flow, pull, slandardization, and even visua management to get
control over lead times. Standardization is critical to controlling lead times and aso to bringing people on and off the
projects to address peak workloads. Y ou must also develop stable partnerships with outside companies that are
capable and that you can trust.
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Putting Leveling and Flow Together A Tough Sell

Every businesswould like to have a consistent volume over time so there is a consistent and predictable workload.
That isan easy sdl in concept. But if your sales department does not behave like Toyota Sales by cooperating to
avoid spikesin demand, what can you do?

The TPS expert might suggest that amanufacturer hold some finished goodsinventory and build &t aleveled pace to
replenish what the customer takes away in apull system (discussed in Chapter 9). The manufacturer screams, But
we have 15,000 part numbers! The expert says, Look for asmaler number of part numbers that arein big demand
and perhaps even seasond, build those when you have fewer real orders, and then keep thoseininventory. That is,
use acombination of build-to-stock and build-to-order like the aluminum gutter company in the case study at the end
of this chapter. This sounds reasonable to the manufacturer. But then comes the hard sell. The TPS expert saysto
changeover frequently to level the mix of products built every day. Most manufacturersbalk. After dl, itisso
convenient building in batches, making product A for awhile, then retooling, and making product B for awhile, and
S0 on. Quick retooling does not seem possible, until an expert shows them how they can do athree-hour changeover
in five minutes. Even then, it isdifficult for many manufacturersto maintain the discipline of quick changeover. And the
real root cause of the problem may be sales promotion strategies that contribute to uneven customer demand. The
most sophisticated lean enterprises begin to change their policiesin salesto maintain alevel customer demand. This
requires adeep commitment at the very top of the company, but these organizations quickly find the enormous
benefits of heijunka makeit aworthwhile investment.

It cannot be overstated. To achieve the lean benefits of continuous flow, you need Principle 4: Level out the
workload (Heijunka) . Eliminating muda isonly one-third of achieving flow. Eliminating muri and smoothing mura
are equaly important. Principle 4 focuses on muri and mura by leveling your product volume and mix and, most
importantly, leveling out the demand on your people, equipment, and suppliers. Standardized work isfar easier,
cheaper, and faster to manage. It becomesincreasingly easy to see the wastes of missing parts or defects. Without
leveling, wastes naturally increase as people and equipment are driven to work like mad and then stop and wait, like
the hare. Working according to alevel schedule appliesto al parts of Toyota, including sales. Everyoneinthe
organization workstogether to achieveit.
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Case Example: Building Aluminum Gutters on a
L evel Production Schedule

These days auminum guttersfor houses, at least in the U.S,, are mostly built to order, on-ste at the house. Rolls of
meaterias are brought to the job site, where they are cut to length, end caps are formed, and the gutters are ingtalled.
A plant in the Midwest makes much of the materia that ingalers use theralls of painted duminum. Whiletheserolls
of duminum are not complex, thereis variation in the width of the gutters, the length, and the colors. They dso are
packaged in different boxes, depending on the customer.

This company originally adopted the build-to-order model. Deliveries were mostly made on time, but the process of
getting raw materids, scheduling operations, building the product, moving the finished goods to awarehouse, and
then shipping those goods from the dozen or so shipping docks was chaotic, to say the least. There was inventory
everywhere. Y et the plant regularly was short of critical materias needed for the gutters ordered. Costs of expediting
shipmentsto large customers were getting higher and higher. People were added and laid off with regularity. A big
problem was the seasonality of the business. Big box warehouse stores like Home Depot bought large quantities of
guttersin the spring and early summer and then business dropped dramaticaly for therest of theyear. So alarge
number of temporary workers were added in the peak season.

The Midwestern gutter plant decided to hire a consultant who used to work for the Toyota Supplier Support Center.
The consultant said the unthinkable the overal operation would be leaner if the plant would build select productsto
sore away ininventory! This meant sdectively adding some waste. They followed the consultant s advice.

He knew thereis not one type of finished goodsinventory, but four types. Thefirst isred built-to-order product that
should be set in astaging lane to be put on atruck immediately. The second is seasona product for high-volume
itemsthe plant knowsit will sell, that should be built steadily throughout the year and accumulated in a seasond
inventory buffer, which then will be drawn down in the busy spring/summer season. Thethird is safety stock, whichis
inventory used to buffer against unexpectedly high demand for productsthat are not in the seasond buffer; itis
customer-driven variation. The fourth is buffer stock, which isheld to cushion against downtimein the factory, so
customerswill continue to get their product even when machines are down for repair; it is plant-driven variation.

On the consultant s recommendation, each of these four types of inventory was stored in a separate area a the
aluminum gutter plant, so that everyone would aways be able to see how much inventory of each typewas available
(ToyotaWay Principle #7).

Theinventory was replenished by using the kanban system (cardsinstructing the production lineto make acertain
quantity of acertain end product) explained in Chapter 9. For example, the largest amount of inventory isthe
seasond inventory buffer. It isbuilt up during the off-season and reaches a peak just before the spring, when saes
are highest. Thereis a pre-gpecified amount of seasona buffer and, based on that forecasted amount, kanban isused
by the production cell to make only that remaining number of packages needed. In front of the inventory iswhat
looks like a clothedline labe ed with months of the year. For example, the amount that should be completed by
August, based on a congtant level of production over the year, hasasign saying August. In Augus, if theinventory
pileislarger than should be built by that time, the pile of inventory will have moved beyond the August sign and
everyonewill know that there is an excess inventory problem needing to be solved.
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In kanban, discussed in Chapter 9, the information flow begins with the customer order and works backward
through the operation. In this company, afina cutting and packaging (one-piece flow) cell gets customer ordersthat it
has to build to order. But when those orders are low, the workers do not have to sit around with nothing to do. They
can build to the seasond inventory buffer or build to replace any safety stock or buffer stock that has been used. The
seasonal inventory, safety stock, and buffer stock that need to be built are represented by kanban cards. The cards
are sorted by a planner into avisua scheduling box called a heljunka box, which levelsthe schedule. For each
product, the box sayswhat to make a 8:00 am., 8:10 am., 8:20 am., etc. Cards are put in the dots and delivered
to the production cell. Thesetell the cell what to make and pace the work of the cell. Asthe cell uses materids, like
the painted aluminum product, a kanban is sent back to the prior operation asking it to make more. Pull has been
established dl the way back to suppliers, like the paint supplier.

At the suggestion of the TPS consultant, other improvements were made, such as standardizing work procedures,
reducing changeover time, and putting in error-proofing devices (discussed in Chapters 11 and 12). Theresult wasa
very smooth flow of product through the facility, so smooth that al outbound shipping could be handled through two
docks with the other 10 closed down. In addition, the plant achieved incredible performance improvements. The
overal lead time for making product was reduced by 40%, changeover time was reduced by 70%, WIP of painted
product was reduced by 40%, inventory obsolescence was reduced by 60%, and on-time delivery was close to
100%. A typica lean transformation!
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Chapter 11: Principle 5: Build a
Culture of Stopping to Fix
Problems, to Get Quality Right
theFirst Time

Overview

Mr. Ohno used to say that no problem discovered when stopping the line should wait longer than tomorrow
morning to be fixed. Because when making a car every minute we know we will have the same problem again
tomorrow.

Fujio Cho, President, Toyota Motor Corporation

Russ Scafade was the vice president of Powertrain for Toyotawhen it launched the first American powertrain plant in
Georgetown, Kentucky. He had worked decades for General Motors and had an excellent reputation asa
manufacturing guy who could get things done and worked well with people. He was excited about the opportunity to
work for Toyota and to help start up a brand-new plant following state-of-the-art TPS principles. He worked day
and night to get the plant up to the demanding standards of Toyota and to please his Japanese mentors, including
Fujio Cho, who was president of Toyota Motor Corporation in Kentucky.

Scafade had learned the golden rule of automotive engine production: do not shut down the assembly plant! At
General Motors, managers were judged by their ability to deliver the numbers. Get the job done no matter what and
that meant getting the engines to the assembly plant to keep it running. Too many engines, that wasfine. Too few, that
sent you to the unemployment line.

So when Cho remarked to Scafade that he noticed he had not shut down the assembly plant once in awhole month,
Scafade perked up: Yessir, we had agreat month, sir. | think you will be pleased to see more monthslike this.
Scafade was shocked to hear from Cho:[ 1]

Russ-san, you do not understand. If you are not shutting down the assembly plant, it means that you have no
problems. All manufacturing plants have problems. So you must be hiding your problems. Please take out
some inventory so the problems surface. You will shut down the assembly plant, but you will also continue to
solve your problems and make even better-quality engines more efficiently.

When | interviewed Cho for thisbook, | asked him about differencesin culture between what he experienced sarting
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up the Georgetown, Kentucky, plant and managing Toyota plants in Japan. He did not hesitate to note that his
number-one problem was getting group leaders and team members to stop the assembly line. They assumed that if
they stopped the line, they would be blamed for doing abad job. Cho explained that it took several monthsto
re-educate them that it was anecessity to stop the lineif they want to continualy improve the process. He had to go
down to the shop floor every day, meet with his managers, and, when he noticed areason to stop the line, encourage
the team leadersto stop it.[ 2]

[1] This quote is a paraphrase from the many times | have heard Russ Scafade tell thisstory.

[2] Thisisaclassc example of Principle 12: Go and see for yourself to thoroughly understand the situation
(genchi genbutsu). Today there are only a handful of companiesthat are run by a president who will wak the shop
floor and teach a philosophical lesson, such as the old Hewlett-Packard Company when Bill Hewlett and Dave
Packard did daily walkabouts, called management by walking around (MBWA), to persondly engage with the
enginears.
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The Principle Stopping the Processto Build in
Quality (Jidoka)

Jidoka, the second pillar of TPS, traces back to Sakichi Toyodaand hislong string of inventions that revolutionized
the automatic loom. Among his inventions was a device that detected when athread broke and, when it did, it would
immediately stop the loom. Y ou could then reset the loom and, most importantly, solve the problem to avoid
repeating the defect (waste). Like many dements of TPS, asimpleinvention and smpleidealed to profound and
broad ingghts. Quality should be built in. This meansthat you need a method to detect defects when they occur and
automatically stop production so an employee can fix the problem before the defect continues downstream. One of
the leading American students of TPS, Alex Warren, former Executive Vice President, Toyota Motor Corporation,
Kentucky, defined jidoka and how it relates to empl oyee empowerment:[ 3]

In the case of machines, we build devices into them, which detect abnormalities and automatically stop the
machine upon such an occurrence. In the case of humans, we give them the power to push buttons or pull
cords called andon cords which can bring our entire assembly line to a halt. Every team member has the
responsibility to stop the line every time they see something that is out of standard. That s how we put the
responsibility for quality in the hands of our team members. They feel the responsibility they feel the power.
They know they count.

Jdokaisaso referred to as autonomation equipment endowed with human intelligenceto stop itself whenit hasa
problem. In-station quality (preventing problems from being passed down the line) is much more effective and less
costly than ingpecting and repairing quality problems after the fact.

Lean manufacturing dramaticaly increases the importance of building thingsright the first time. With very low levels of
inventory, there is no buffer to fall back onin casethereisaqudity problem. Problemsin operation A will quickly
shut down operation B. When equipment shuts down, flags or lights, usualy with accompanying music or an darm,
are used to Sgnd that help is needed to solve aqudity problem. Thissgnaing system is now referred to as andon.
Andon refersto thelight sgnd for help.

Whileit may seem obviousthat you should catch and address qudity problemsimmediately, the last thing
management in traditiona mass manufacturing would permit was ahdt in production. Bad parts, when they happened
to be noticed, were smply labeled and set aside to be repaired at another time and by another department. The
mantrais produce large quantities at adl costs and fix problemslater. AsGary Convis, President of the Toyota,
Georgetown factory, explained to me:

When | was at Ford, if you didn t run production 100% of the shift, you had to explain it to Division. You
never shut the line off. We don t run 100% of the scheduled time out here. Toyota s strength, | think, is that
the upper management realizes what the andon systemisall about . They ve lived through it and they
support it. Soin all the years| ve been with Toyota, | ve never really had any criticism over lost production
and putting a priority on safety and quality over hitting production targets. All they want to know is how are
you problem solving to get to the root cause? And can we help you? | tell our team members there are two
ways you can get in trouble here: oneisyou don t come to work, and two isyou don t pull the cord if you ve
got a problem. The sense of accountability to ensure quality at each station isreally critical.
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S0 here we have a paradox. Toyota management saysit is OK to run less than 100% of the time, even when theline
is cgpable of running full-time, yet Toyotais regularly ranked among the most productive plantsin the auto industry.
Why? Because Toyotalearned long ago that solving quality problems at the source savestime and money
downsiream. By continually surfacing problems and fixing them asthey occur, you diminate waste, your productivity
soars, and competitors who are running assembly lines flat-out and |etting problems accumul ate get |ft in the dust.

When Toyota s competitorsfindly did start using Toyotas andon system, they made the mistake of assuming that the
line-stop system was hardwired to each and every workstation push the button and the entire assembly line comesto
ascreeching hdt. At Toyota, the andon in dl of its assembly and engine plantsiscaled a fixed-postion line stop
system. Asshownin Figure 11-1, when an operator in workstation five pushes an andon button, workstation five
will light up in ydlow, but the line will continue moving. Theteam leader has until the vehicle movesinto the next
workstation zone to respond, before the andon turnsred and the line segment automaticaly stops. Thisislikely to be
amatter of 15-30 seconds on an assembly line building cars a one aminute. In that time, the team leader might
immediatdly fix the problem or note it can be fixed while the car is moving into other workstations and push the
button again, canceling out the line stoppage. Or the team leader might conclude the line should stop. Team leaders
have been carefully trained i ;1 standardized procedures on how to respond to andon cdls.
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Figure 11-1: The andon system on amanua assembly line

The assembly lineis divided into segmentswith smal buffers of carsin between (typicaly containing sevento 10
cars). Because of the buffers, when aline segment stops, the next line segment can keep working for sevento 10
minutes before it will shut down, and so forth. Rarely does the whole plant shut down. Toyota achieved the purpose
of andon without taking needlessrisks of lost production. It took U.S. auto companies years to understand how to
apply this TPStool. That may be one reason why workers and supervisors were hesitant to stop the line because it
actudly stopped the entireline!

The built-in qudity created by jidoka has never been more important to Toyota than with the Lexus and the necessity
of meseting the extremdy high expectations of Lexus owners. Until recently, Lexus vehicleswere built only in Japan,
where the culture and quality systems are undisputedly world-class. But can aLexus be built in North Americaand
dill maintain the unbelievably meticulouslevels of quality customers have cometo expect? The answer isyesand it is
being done in Toyotas Cambridge, Ontario, facility. Among the innovations used to maintain this pursuit of
perfection are some technologies and processes that are taking andon to the next level.
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Ray Tanguay, President of Toyota Motor Corporation, Canada, knew that the bar was now higher as he moved
from making the Toyota Corollaand Matrix modelsto the Lexus RX 330. There are many innovations designed into
the people, processes, and technologies of the new Lexus line to ensure that Lexus buyerswill get Lexus quaity. For
example, production tools and robots on the line have been designed with built-in sensorsto detect any deviation
from standard and use radio transmitters to send an eectronic Sgna to team leaders wearing headphone sets. Since
not every problem can be caught in process, thereisahighly detailed 170-point quality check for every finished RX
330. Tanguay wears a Blackberry personal digita assistant on his belt wherever he goes and every time an error is
found on afinished vehicle, areport isingtantly sent to Tanguay s Blackberry, dong with adigital photo of the
problem. Tanguay can transfer the photo to an e ectronic billboard in the plant so huge displays can be seen by
workers and they can be cautious to prevent the same mistake from occurring. While the technology is new, the
principleisthe same: bring problemsto the surface, make them visible, and go to work immediately on
countermeasures.

[3]From The Toyota Way, Toyota Motor Company, April 2001.
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Using Countermeasures and Error-Proofing to Fix
Problems

This point has been made earlier in the book, but it bears repesting: the closer you are to one-piece flow, the quicker
qudity problemswill surface to be addressed. This hit home for me persondly in aunique opportunity | had in the
summer of 1999. Generd Motors had a program through itsjoint venture with Toyota, the NUMMI plant, in
Fremont, Cdifornia, in which they sent GM employeesfor oneweek of training in TPS. This oneweek included two
days of working on the Toyota assembly line actually building cars. | was given the opportunity to participate.

| was assigned to asubassembly operation off the main assembly line that made axle assembliesfor the Toyota
Corollaand the equivaent GM modd. In unibody cars, where thereis no chasss, thereis not ared axle but four
independent modules that include the whed, brakes, and shock absorber. They are built in the same sequence asthe
carson the assembly line, put on pallets, and ddivered in the order of cars moving down the assembly line. There are
about two hours from the time amoduleis built until it will be attached to the car, o if thereisaproblem, you havea
maximum of two hoursto fix it before the main assembly line segment is shut down.

Oneof theeasy freshman jobs| had wasto attach a cotter pin to hold aball joint in place. Y ou put in the cotter pin,
spread out the ends, and it locked the ball joint in place. This affected braking, so it was asafety item and very
important. At one point early in the afternoon, | saw people scrambling around and there were anumber of
impromptu meetings. | asked the hourly associate next to me what was going on and he explained that a unit had
gotten to the assembly line without a cotter pin and it was abig ded. An assembly line worker who ingtalled the
subassembly on the car had caught it. The team knew it happened only acouple of hours earlier. | assumed it was my
mistake and immediatdly fdt terrible for having missed ingtdling a cotter pin. The team member claimed thet it
happened while | was on break. Who knows? But his response to my guilt feelings was even more important. He
sd:

What isimportant is that the error went through eight people who did not see it. We are supposed to be
Inspecting the work when it comes to us. And the guy at the end of the line is supposed to check everything.
This should never have gotten to the assembly line. Now we as a team are embarrassed because we did not
do our jobs.

The other job | did wasthefina job on the line a 100% ingpection before loading the axles onto the pdlet. The
inspection included marking with colored fet-tip pensal the points you are supposed to inspect, including the cotter
pin. It turns out that the unit with the missing cotter pin was not marked, so the ingpector at the end of the line (which
could have been me again | m not sure) failed to do a complete ingpection. But again, what mattered is that the team
went through intense problem solving to identify the root cause and put in place a countermeasure al within two hours
of when the problem occurred.

Although this missing cotter pin went undetected through the entire system of ingpection, there were aremarkable
number of countermeasures that had aready been put in place on the axle line to prevent thingslike thisfrom
occurring. Infact, a every workstation there were numerous poka-yoke devices. Poka-yoke refersto
mistake-proofing (also error-proofing or fool-proofing). These are creative devices that make it nearly impossible for
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an operator to make an error. Obvioudly, there was not a poka-yoke to detect whether the cotter pin wasin place.
Nonethdless, theleve of sophigtication on thelinewasimpressve there were 27 poka-yoke devices on the front axle
lineadone. Each poka-yoke device adso had its own standard form that summarizes the problem addressed, the
emergency darm that will sound, the action to be taken in an emergency, the method and frequency of confirming the
error-proof method is operating correctly, and the method for performing a quaity check in the event the fool -proof
method breaks down. Thisistheleve of detail that Toyota usesto build in qudity.

Asan example, though they did not have a poka-yoke to check if the cotter pin wasin place, they did have alight
curtain over thetray of cotter pins. If thelight curtain was not broken by the operator reaching through it to pick up a
cotter pin, the moving assembly line would stop, an andon light would come on, and an darm would sound. Another
poka-yoke device required that | replace atool (somewhat like afile, used to expand the cotter pin) back inits
holder after each time | used it or the line would stop and an darm would sound. It sounds a bit bizarre one step
removed from getting electric shocksfor any misstep. But it is effective. Of course there are ways around the system,
and the workers on theline find them dl. But a Toyotathereisadiscipline about following the standard tasks that
workers tend to adhere to.

Standardized work (ToyotaWay Principle 6) isitsaf acountermeasure to quality problems. For example, the
particular job | had was designed so it could be accomplished in 44.7 seconds of work and walk time. The takt time
(line speed in this case) was 57 seconds per job, so there was plenty of dack time; hence it was afreshmanjob. Yet
even for thissmplejob there were 28 steps shown on the standard work chart, right down to the number of
footsteps to take to and from the conveyor. This standard work chart was posted at my job site, where there were
visudsthat aso explained potential quality problems. A more detailed version in anotebook had each of the 28 steps
onitsown sheet, described in greater detail long with adigital photo of that step being performed correctly. Very
little was | eft to chance. Whenever there is a qudity problem, the standard work chart is reviewed to see if something
Ismissing that alowed the error to occur and, if so, the chart is updated accordingly.
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Keep Quality Control Simple and Involve Team
Members

If American and European companies got anything from the invasion of Japanese productsto the U.S. market in the
1980s, it was quality fever. Theleve of quaity consciousnessin Japanese companies made our heads spin. They
were crafting fine art and we were dapping parts together. But we woke up and worked hard to fix this. J.D. Power
srecent surveysof initid quaity (during the first three months of ownership) show that the gap between Japanese
auto companies and U.S. and European competitors has shrunk to the point of being barely noticegble. But
longer-term data shows that the quadlity differential has not been erased. It hasjust been hidden. It isrelatively easy to
ingpect an assembled vehicle and fix dl the problems before the customer has a chance to see them. But ingpected-in
qudity isoften temporary qudlity.

| have seen alot of non-public internal quaity data on auto companies, including data collected by J.D. Power and
theresultsare striking. Initia quaity showslittle difference across automakers. But three years out, the gap grows.
Five years out, the gap balloons. In the 2003 annual auto issue of Consumer Reports, the magazine summarizesits
studies of durability. Not surprisingly Acura, Toyota, and Lexus are the top three makes for problems per 100
vehicles during thefirst three years of ownership, with 25 problems per 100 vehiclesfor Toyotaand Lexus. TheU.S.
and European makes are mostly at the bottom of thelist, with 50, 60, 70 problems per 100 two to three timesworse
than Toyotaand Lexus. Why does the gap persst?

Unfortunately, for many companies the essence of building in qudity has gotten lost in bureaucratic and technica
details. Thingslike 1SO-9000, an industrial quality standard that callsfor al kinds of detailed standard operating
procedures, for whatever good they have done, have made companies believe that if they put together detailed rule
books the ruleswill be followed. Quality planning departments are armed with reams of data analyzed using the most
sophigticated Satistical andysis methods. Six Sigma has brought us roving bands of black belts who attack magjor
quaity problemswith avengeance, armed with an arsend of sophisticated technica methods.

At Toyotathey keep things smple and use very few complex gatistical tools. The quaity specidists and team
members have just four key tools:

Go and see.
Andyzethe situation.
Use one-piece flow and andon to surface problems.

Ask Why? fivetimes.
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(Asking why fivetimeswhenever you uncover aproblem will provide root cause andysis of the problem aswell as
countermeasures to solveit. Asdiscussed in Chapter 20, it san excellent team tool for kegping the focus on solving
problems rather than blaming someone for them, which isjust another form of muda..)

Don Jackson, VP of manufacturing for Toyota s Georgetown plant, was a quality manager for aU.S. auto supplier
before joining Toyota. He had been astickler for detail and defended the complex quality manuals he had helped
write. At Toyota he learned the power of smplicity. Ashe described it, Beforejoining Toyotal made alot of
policies and procedures too difficult to follow. They were doomed for failure. He dtill participatesin some quality
audits of suppliers, but his approach and philosophy are now completely different from the more bureaucratic mindset
he had before joining Toyota:

You can write a complex procedure that covers the operator, equipment maintenance, and a quality audit
and theoretically, the process will run forever. But my philosophy is support the team members who are
running the process. | want them to be able to know everything because they re the ones producing the
product. So those team members have to know that the preventative maintenance was done on schedule, and
their equipment isin good shape by some visual control system. The quality check every hour ... those team
members should know that it was done and it was OK every hour or they stop the line. Then finally, they
must know what their job requirements are and know that they re getting good built-in quality by some
means. SO0 those team members are in total control. | want that team member to know that they have
everything they need to build that product correctly ,.. man, material, method, machine.

Obvioudy thisaudit is very different than the typical quality audit of following detailed procedures from amanud,
perhaps anayzing some gatistical data, and maybe even checking to seeif the procedures are being followed.
Jackson islooking with adifferent set of eyesthe eyes of the operator controlling the process. Heislooking a qudity
from the point of view of the shop floor the actua Stuation (genchi genbutsu).
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Building in Quality in a Services Environment

Y ou can extend Toyota Way Principle4: Build a culture of stopping to fix problems, to get quality right the first
time to the office environment. Of course you are not going to hang andon lights over everyone s desk so they can
sgna in casethereisaproblem. Clearly thetool of andon asit is practiced in manufacturing is designed for very
short-cycle, repetitive jobs where immediate help is needed and seconds count. Thisisthe case with some highly
repetitive office work, like call centers or data entry departments, and the same tools could be gpplied. But most
kinds of office environments are non-routine work where stop when thereisaquality problem isamatter of
philosophy and persond work habits. In atypica office environment, a person waits and waits for information in
order to move adong severd piles of work in process and then, when the information arrives, often hasto sprint madly
to meet deadlines, making numerous errors and missing important details dong the way. Obvioudy, this system of
work needs adifferent quality modd!.

Toyotaengineering provides one of the better examples of designing in quality within aprofessona services
environment. For example, the extensive use of checklists and standards that will be discussed in Chapter 12 isone
way to ensure qudity at the source. Also, Toyotas biastoward incrementa development carrying over standard
components from vehicle to vehicle and focusing on changing selected aspects of the vehicle dso heps greetly. There
are many thingsthat Toyota does that help ensure qudity from the start. We will highlight two other areasthat
Illustrate the jidoka philosophy in engineering.

Firgt, we saw in the Prius case that at severd key juncturesin the program the chief engineer was willing to stop and
reflect and consider dl options (ToyotaWay Principle 13) before racing ahead. Thiswas a program of enormous
vighility within Toyotaand, later, with the public, and the self-imposed deadlines were severe. Timing was of the
essence. Yet inthe early stages of developing the Prius concept, Uchiyamada saw the team getting bogged downin
specific technical details on engine technology. He asked the group to stop focusing on hardware. The team stepped
back and spent several days brainstorming key concepts to describe the 21t-century car and boiling them down to
thegod of a smdll, fud-efficient car. Severa times throughout the Prius development, Uchiyamadatook a time-out
from the development details to step back and consider where the program was headed.

When my colleagues and students and | originally studied Toyota s product development system, we called it
set-based concurrent engineering (Ward, Liker, Cristiano, and Sobek, 1995). We noticed that Toyota leaders
tended to consider a broad set of dternatives and study them thoroughly before making afina decison. Severa
leaders explained that the biggest chalenge they faced in training young engineersisto dow them down and get them
to stop and reflect on al the alternatives they should consider. Thisis an example of stopping and fixing the problem
before racing ahead and caus ng defects downstream.

A second and related exampleisin the early stages of devel opment, before the styling department has agreed on the
find vehicledesign cdled clay-mode freeze in automotive jargon. In traditiona auto companies, development
enginearsthink thereis nothing to engineer until styling completes the design, because the engineering work would be
wasted since key parts of the vehicle could change. Toyota views thistime as an opportunity to sudy aternatives and
have them ready to go when the styling designisfrozen. It is called the kentou (study drawing) phase and thefocusin
this period is generating hundreds of study drawings, called kentouzu.
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Whilethe artist is styling in the design studios, engineers are studying many different engineering dterndivesin the
interior of the car, the exterior, and the engine. They know pretty closdly what the main dimensions of the vehicle will
be and have made alot of decisions about aerodynamics, power, and fed of the ride. So they can sketch out these
aternatives and share the sketches broadly across specidties. For example, the 2002 Camry headlights were
aggressively designed, extending deeply back and cutting into the hood and fender. Body engineers made sketches
and determined, based on the checklists of formability in stlamping, that it could lead to stamped metal parts that
would have qudity problems. They suggested to the styling department aredesign of the headlightsto avoid the
qudity problems yet provide thelook that styling wanted. Styling approved the changes. Thus, aquality problem that
might have haunted manufacturing for years, or even haunted customers severa years after they took ownership, was
avoided because of thisintense sudy period to design quality into the vehicle very early in the design process.
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Building in Quality Isa Principle, Not a
Technology

A gory | heard from a plant manager a Reiter Automotive (supplier of sound-dampening materids) helped put into
perspective what it takesto build in quality. He ran aplant that makes sound-dampening materiasin Chicago and
supplied them to Toyota. He had a Toyota mentor who was teaching him TPS. The Toyota mentor had suggested
they needed an andon system to immediately detect quaity problems. So the plant manager got his engineersto spec
out an andon system similar to the kind Toyota uses, with light boards hung from the raftersthat are directly hooked
up to buttons the operator pushes. Thiswas ardatively small plant compared with the Toyota plant, but he wanted to
use the very best to implement thisimportant system. When the Toyota mentor visited and he proudly showed him
the eaborate andon system they had on order, the mentor said, No, no, no. Y ou do not understand. Come with me.
He then charged off and drove the plant manager to aloca hardware store. He picked out ared flag, ayedlow flag,
and agreen flag. He handed them to the plant manager and said, Andon. His point wasthat implementing andon is
not the same thing as buying fancy new technology. Andon works only when you teach your employeesthe
importance of bringing problems to the surface so they can be quickly solved. Unless you have a problem-solving
process dready in place and people are following it, there s no point in spending money on fancy technology.
Americanstend to think that buying expensive new technology isagood way to solve problems. Toyota prefersto
first use people and processes to solve problems, then supplement and support its people with technology.

General Motors early on copied Toyotas NUMMI plant system of team leaders hourly associates whose primary
jobisto support team members. But the team leaders spent agood ded of their timein the back room smoking
cigarettes or playing cards. What good is pushing the andon button if nobody is around to respond? In alater
incarnation, GM got smarter. In their Cadillac plant in Hamtramck, Michigan, they put in sophisticated fixed-position
stop andons. These are full-blown systems. When the button is pushed, the line will keep going until the car enters
the next workstation and then the line will automaticaly stop at a fixed position. It isvery expensve and in the past
GM would haverolled this out quickly to show a payoff. Instead, they refused to turn on the automatic stopping
capability until awork team had passed an overall lean audit. GM redlized that the andon system would be effective
only when the operators followed standardized work, the kanban system wasrdiably pulling materidsto the
workstation, workplace discipline was followed, and the team |eaders were responding to problems. Asaresult,
each work team struggled to pass the audit so they would have the privilege of having the complete andon system
turned on. There were celebrations each time a team succeeded.

In the ToyotaWay of doing things, what matters when improving quality is enabling the process and the people. Y ou
can spend agreat ded of money on the latest and greatest andon and have no impact whatsoever on quaity.
Instead, you need to constantly reinforce the principle that qudity is everyone sresponsbility throughout the
organization. Quality for the customer drives your vaue propostion, so thereis no compromising on quaity, because
adding vaueto your customer iswhat kegps you in business and alows you to make money so everyone can
continue to be part of the company.

A common Toyota qudity tactic isto front-load projects of al kinds, to anticipate problems as early as possible and
put in place countermeasures before the problems even occur. Occasionaly atime-out is required to reflect on the
purpose and direction of the project before moving on. Thisis done within the context of stretch-timing objectives
that are rarely compromised. The ToyotaWay isto build into the culture the philosophy of stopping or dowing down
to get qudity right the first time to enhance productivity in the long run. We saw this repeatedly in the Prius case.
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Closdy related to this philosophy are the problem-solving and organi zationd-learning approaches of the Toyota

Way. It should be clear to the reader by now that all aspects of the Toyota Way philosophy, processes, partners,
and problem solving support its ability to build in qudity and satisfy customers.
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Chapter 12: Principle 6:
Standardized Tasks Arethe
Foundation for Continuous

| mprovement and Employee
Empower ment

Overview

Sandard work sheets and the information contained in them are important elements of the Toyota
Production System. For a production person to be able to write a standard work sheet that other workers
can understand, he or she must be convinced of itsimportance.... High production efficiency has been
maintained by preventing the recurrence of defective products, operational mistakes, and accidents, and by
incorporating workers ideas. All of thisis possible because of the inconspicuous standard work sheet.

Taiichi Ohno

Whether your employees are designing intricate new devices, styling new attractive products, processing accounts
payable, developing new software, or working as nurses, they are likely to respond to the idea of standardizing their
work inthe sameway: We are cregtive, thinking professonals and every task we do isaunique project. If you are
not in manufacturing, you may be surprised to learn that even workers on the assembly line believe they have aknack
for doing the job best their own way and that stlandards will Smply set them back. But somelevel of standardization
Ispossible and, aswe will see, isthe backbone of Toyota Way processes.

Standardizing tasks became a science when mass production replaced the craft form of production. Much of
modern manufacturing and standardi zation is based on the principles of industria engineering first set forth by
Frederick Taylor, the father of scientific management.

In the automotive world, plants had armies of industrid engineers who implemented Taylor s gpproach of timeand
motion studies. Industria engineers (1ES) were everywhere, timing every second of workers tasks and trying to
sgueeze every extrabit of productivity out of the labor force. Open and honest workers who shared their work
practices with the I[Es would quickly find the job standards raised and they would soon be working harder for no
extramoney. So workers withheld techniques and labor-saving devices they invented and hid them whenever the IlEs



This document is created with the unregistered version of Document2PDF Pilot.

were around. They deliberately worked dower when the | Es were doing a study, so expectations were set low. The
| Es caught on to thisand would at times try sneaking up on the operator to watch him or her at work. Often
efficiency and time studies that changed the job description and responsbilities led to union grievances and became a
magjor source of conflict between management and workers.

Now companies use computers to accurately monitor human motions and instantly report on productivity of
individua workers. Asaresult, people know they are being monitored, so they will work to make the numbers, often
regardless of qudity. Sadly, they become davesto the numbers, rather than focus on a company s mission statement
or philosophy. It doesn t have to be thisway, aswe will see with Toyota s gpproach to standardized tasks.

Ford Motor Company was one of the early mass-production giants associated with rigid standardization on the
moving assembly line, and Toyota s approach to standardized work was partially shaped by Henry Ford sview.
While Ford eventudly became arigid bureaucracy that followed the destructive practices of Taylor sscientific
management, this was not the view that the founder had of standards. Henry Ford s (1988) perspective, written back
in 1926, fitswell with the Toyota view:

Today s standardization ... is the necessary foundation on which tomorrow simprovement will be based. If you think
of standardization asthe best you know today, but which isto be improved tomorrow you get somewhere. But if
you think of standards as confining, then progress stops.

Even moreinfluential than Henry Ford was the methodology and philosophy of the American military s Training
Within Industry (TWI) service. This program was established in 1940 during WWII to increase production to
support the Allied forces. It was based on the belief that the way to learn about industria engineering methods was
through application on the shop floor and that standardized work should be a cooperative effort between the foreman
and the worker (Huntzinger, 2002). During the U.S. occupation and rebuilding efforts of Japan after WWII, aformer
TWI trainer and hisgroup caled The Four Horsemen taught Japanese businesses these standardization processes.
The ToyotaWay of going to the source, observing in detail, and learning by doing were dl very much influenced by
TWI (Dietz and Bevens, 1970) and became the backbone of Toyota s standardization philosophy.

Standardized work in manufacturing at Toyotais much broader than writing out alist of steps the operator must
follow. Toyota Presdent Cho describesit thisway:

Our standardized work consists of three elements takt time (time required to complete one job at the pace of
customer demand), the sequence of doing things or sequence of processes, and how much inventory or stock
on hand the individual worker needs to have in order to accomplish that standardized work. Based upon
these three elements, takt time, sequence, and standardized stock on hand, the standard work is set.

In this chapter, we will seethat, like so many organizationd practices, the Toyota Way has turned the practice of
standardized work on its head. What can be perceived as negative or ineffective becomes positive and effective
within the Toyota Way and builds collaborative teams rather than conflict between employees and management. As
we will see, standardized work was never intended by Toyota to be amanagement tool to be imposed coercively on
thework force. On the contrary, rather than enforcing rigid standards that can make jobs routine and degrading,
standardized work isthe basis for empowering workers and innovation in the work place.
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ThePrinciple: Standardization Isthe Basisfor
Continuous I mprovement and Quality

Toyota s standards have a much broader role than making shop floor workers tasks repestable and efficient. The
Toyota Way resultsin standardized tasks throughout the company s white-collar work processes, such as
engineering. Everyonein the company isaware of and practices sandardization. For example, an engineer can walk
into any Toyotafactory in the world and see dmost identical processes. Toyota a so applies standards to the design
of products and manufacturing equipment.

Managers have a misconception that stlandardization isal about finding the scientifically one best way to do atask
and freezing it. AsImai (1986) explained so well in Kaizen, hisfamous book on continuousimprovement, itis
impossible to improve any process until it is standardized. If the processis shifting from hereto there, then any
improvement will just be one more variation that is occasondly used and mostly ignored. One must standardize, and
thus stabilize the process, before continuous improvements can be made. As an example, if you want to learn golf,
thefirg thing an instructor will teach you isthe basic golf swing. Then you need to practice, practice, and practice to
gtabilize your swing. Until you have the fundamenta skills needed to swing the club consstently, there is no hope of
improving your golf game.

Standardized work isaso akey facilitator of building in quality. Talk with any well-trained group leader a Toyota
and ask how he or she can ensure zero defects. The answer isaways Through standardized work. Whenever a
defect isdiscovered, thefirst question asked is Was standardized work followed? As part of the problem-solving
process, the leader will watch the worker and go through the standardized work sheet step by step to look for
deviations. If the worker isfollowing the standardized work and the defects still occur, then the standards need to be
modified.

In fact, at Toyotathe standard work is posted outward, away from the operator. The operator istrained using the
standardized work, but then must do the job and not ook up at the standardized work sheet. The standard work
sheet is posted outward for the team leaders and group leaders to audit to seeif it is being followed by the operator.

Any good quality manager at any company knows that you cannot guarantee qudity without standard procedures for
ensuring congstency in the process. Many qudity departments make agood living turning out volumes of such
procedures. Unfortunately, the role of the quality department is often to assign blamefor failingto follow the
procedures when thereisaquality problem. The Toyota Way isto enable those doing the work to design and build
in quality by writing the standardized task procedures themselves. Any qudity procedures have to be smple and
practical enough to be used every day by the people doing the work.
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Coercivevs. Enabling Bureaucracies Employee
Empower ment

Under Taylor s(1947) scientific management, workers were viewed as machines who needed to be made as efficient
as possible through the manipulations of industria engineers and autocratic managers. The process consisted of the
falowing:

Scientifically determining the one best way of doing the job.
Scientificaly developing the one best way to train someone to do the job.

Scientificaly sdlecting people who were most capable of doing thejob in that way.
Training foremen to teach their subordinates and monitor them so they followed the one best way.

Creating financia incentives for workersto follow the one best way and exceed the performance standard
scientificaly set by theindustria engineer.

Taylor did achieve tremendous productivity gains by applying scientific management principles. But he aso created
very rigid bureaucracies in which managers were supposed to do the thinking and workers were to blindly execute
the standardized procedures. The results were predictable;

Red tape
Tdl, hierarchicd organizationd dructures

Top-down control
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Books and books of written rules and procedures

Sow and cumbersome implementation and gpplication

Poor communication

Resistance to change

Static and inefficient rules and procedures

Mogt bureaucracies are atic, internaly focused on efficiency, controlling of employees, unresponsive to changesin
the environment, and generdly unpleasant to work in (Burns and Stalker, 1994). But in organizationa theory,
bureaucracies are not necessarily bad. Bureaucracies can be very efficient if the environment is very stable and if
technology changes very little. However, most modern organizationstry to be flexibleand organic, meaning focused
on effectiveness, adgptable to change, and empowering of their employees. Organic organizations are more effective
when the environment and technology are changing rapidly. So it would appear, since the world around usis
changing at the speed of thought, that it stime to throw out the bureaucratic standards and policies and creste
sdlf-managing teamsto be flexible and competitive. The Toyota Way follows neither approach.

Paul Adler, an organizationd theory expert who has studied Toyota s organizationd practices, noticed from in-depth
sudies of ToyotasNUMMI plant in Cdiforniathat the jobs are highly repetitive with short cycletimes (e.g., about
one minute before repeating). The workersfollow very detailed standardized procedures that touch every aspect of
the organization. In the workplace, thereisaplace for everything and everything isin its place. Waste is being
eliminated to continualy increase productivity. There are alot of team leaders and group leaders and an extensive
hierarchy. Thereis gtrict discipline about time, cogt, qudity and safety virtualy every minute of the day is structured.
In short, NUMM I has dl the characteristics associated with bureaucracy and avery mechanistic organization. Wasn
t thisexactly what Fredrick Taylor s scientific management tried to attain?

But NUMMI dso has many of the characteristics associated with flexible organizations referred to as organic :
extensve employeeinvolvement, alot of communication, innovation, flexibility, high morae, and astrong customer
focus. This caused Adler to rethink some of the traditional theories about bureauicratic organizations. He redlized that
there are not two types of organizations bureaucratic/mechanistic vs. organic but at least four, as shown in Figure
12-1. Y ou can distinguish organizations with extens ve bureaucratic rules and structures (mechanistic) from those
unencumbered by bureaucracy (organic). But often when we think of bureaucracy, wethink of aset of rigid rulesand
procedures. The rules and procedures are dl part of the technical structure of the organization. But thisignoresthe
socid structure, which can be either coercive or enabling. When you put together the two technical structureswith
the two socia structures, you get the four types of organization and two types of bureaucracy. TPS a NUMMI was
proving that the technica standardization when coupled with enabling socia structures can lead to enabling
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bureaucracy. Coercive Enabling

Figure 12-1: Coercive versus enabling bureaucracies

Source: Adapted from P. S. Adler, Building Better Bureaucracies, Academy of Management Executive, 13:4,
November, 1999, 36-47.

Adler (1999) went further in contrasting coercive bureaucracies with enabling bureaucracies. While both carefully
design systems and procedures that must be followed, the smilarity stopsthere. Figure 12-2 summarizes how the
coercive bureaucracy uses standards to control people, catch them breaking the rules, and punish them to get them
back in line. Theworkersfed likethey are part of achain gang, rather than ahome team. By contrast, enabling
systems are Smply the best practice methods, designed and improved upon with the participation of the work force.
The standards actually help people control their own work.

Coercive Systems and Procedures

Enabling Systems and Procedures

Systems [ocus on perlormance
standards 50 as 1o highlight poor
PerTOrmanc.,

Focus on best practice medhods:
information on porformanoe standards
i% Mot mch wie without information on
bt practices lor HEIIH.‘\I‘II'HJ Ehanm,

Standardize the SYSLEMMS T Mminamine
gamepliying and MOonILoring costs.

Systems should allow customization o
different levels of skilllexperienos and
should guull.: heailtshe: Emprovisation,

Systems should be designed 5o &5 10
ki employets out of the comtrol

oo

Systems should help people control
thaxir crwn work: belp therm Torm mcntal
models of the system by "glass box”
design.

Systems are instructions to be
followed, not challenged.

Systems are best practice templates to
be imguroved.

Figure 12-2: Coercive versus enabling design of systems and standards

Source: P. S. Adler, Building Better Bureaucracies, Academy of Management Executive, 13:4, November,
1999, 36-47.

The key difference between Taylorism and the Toyota Way isthat the Toyota Way preaches that the worker isthe
most va uable resource not just a pair of hands taking orders, but an analyst and problem solver. From this
perspective, suddenly Toyota s bureaucratic, top-down system becomes the basisfor flexibility and innovation. Adler
cdled thisbehavior democratic Taylorism.

The assumption that to be a high-performance organization meant throwing out the mechanistic bureaucratic rulebook
and adopting an organic system to empower employeesdid agreat ded of harm to organizationsin the 1980s and
1990s. The ToyotaWay showsthat, to remain competitive year after year and continudly stay among theindustry
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leaders, a company must have viable and enabling standards so it can continualy improve upon repeatabl e processes.
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Standardizing Work for a New Product Launch

The ToyotaWay of handling the chaos of getting an army of peopleinvolved in creating and launching anew vehicle
Isto standardize the work in a balanced way that doesn t give complete control to any group of employees. Having
only engineers devise the sandards would be aform of Taylorism. On the other hand, having al the workers cometo
consensus on every step would be overly organic, resulting in chaos. Toyota sinnovative approach isto develop a
pilot team. When anew product isin the early planning stages, workers representing all the mgjor areas of the
factory are brought together full time to an office areawhere as ateam they help plan the launch of the vehicle. They
work hand in hand with engineering and develop the initial standardized work used when the product isfirst launched.
Then it isturned over to the production teamsto improve. As Gary Convis, President of Toyota s Kentucky
manufacturing operations, explained:

Pilot teams are put together, especially when we launch a new model, like we just launched the Camry. Team
member voices are heard by way of that link.

Usually it s a three-year assignment. We have a four-year model change cycle, so we Il have an Avalon model
change, then we Il have a Camry model change, and we Il have a Senna model change. So there are enough
big model changes to have these guys go through at least one or two before they rotate back out.

Thereisagreat dedl of learning for team members on the pilot team about the design and production of the new
vehicle, and when they finish their rotation they are back on the floor as team members, contributing to and improving
the standardized work. Thisisimportant, because launching anew vehicleis an exercise in coordinating thousands of
parts, with thousands of people making detailed engineering decisonsthat must fit together at the right time.

When my associates and | studied Toyota s product development system, we found that standardization promotes
effective teamwork by teaching employees similar terminology, skills, and rules of play. From the time they are hired
into the company, engineers are trained to learn the standards of product development. They dl go through asimilar
training regimen of learning by doing (Sobek, Liker, and Ward, 1998). Toyota engineers a so make extensive use of
design standards that go back to when Toyota first started engineering cars. Within each section door latches,
Seat-raiSng mechanisms, steering whedls engineering checklists have evolved from what has been learned as good
and bad design practice. The engineer uses these checklist books from hisor her first days at Toyotaand develops
them further with each new vehicle program. More recently, Toyota has computerized these books.

U.S. companies have tried to imitate Toyota s approach by going right to computers, creating large databases of
engineering standards, but without success. The reason isthey have not trained their engineersto have the discipline
to use the stlandards and improve on them. Capturing knowledge is not difficult. The hard part is getting peopleto use
the standards in a database and contribute to improving it. Toyota spends years working with its peopleto ingtill in
them the importance of using and improving standards.
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Standardization as an Enabler

The critica task when implementing standardization isto find that ba ance between providing employeeswith rigid
proceduresto follow and providing the freedom to innovate and be creative to meet chalenging targets consistently
for cost, quality, and delivery. The key to achieving this baance liesin the way people write standards aswell aswho
contributes to them.

Fird, the sandards have to be specific enough to be useful guides, yet genera enough to alow for someflexibility. In
repetitive manua work, standards are pretty specific. In engineering, since there are no fixed quantities, the standards
need to be more variable. For example, knowing how the curvature of the hood of acar will relate to the air/wind
resistance of that body part is more useful than knowing a specific parameter for the curve of the hood.

Second, the people doing the work have to improve the standards. There is Smply not enough timein aworkweek
for industrial engineersto be everywhere writing and rewriting stlandards. Nobody likes following someone s detailed
rules and procedures when they are imposed on them. Imposed rules that are strictly policed become coercive and a
source of friction and resistance between management and workers. However, people happily focused on doing a
good job appreciate getting tips and best practices, particularly if they have someflexibility in adding their own idess.
In addition, it is very empowering to find that everyoneisgoing to use your improvement as anew standard. Using
sandardization at Toyotaisthe foundation for continuous improvement, innovation, and employee growth.
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Chapter 13: Principle 7: Use
Visual Control So No Problems
AreHidden

Overview

Mr. Ohno was passionate about TPS. He said you must clean up everything so you can see problems. He
would complain if he could not look and see and tell if there is a problem.

Fujio Cho, President, Toyota Motor Corporation

If you walked into most manufacturing plants outside Japan in the 1980s, you would see amess. But it was what you
would not see that was most important. Y ou would not be able to see around the piles and piles of inventory that
were stacked to the roof. Y ou would not be able to tell whether itemswerein place or out of place. Certainly you
could not seeif there were problems with how work was being done, as Taiichi Ohno wanted. The accepted
dysfunction of the day was to see no problems and hear no problems until the hidden problems jumped up and bit
you intheface. By that time, it usualy wasn t aproblem, but afire-fighting cris's, and managers would spend much of
their time jumping from putting out onefire to the next. In short, criss management was the accepted mentdity of the

day.

The Donndly Mirrors (now Magna Donndly) Grand Haven plant, which produces exterior automotive mirrors, was
S0 disorganized when they began implementing lean manufacturing that no one could see much of anything except
wagte. One day aFord Taurus mysterioudy disappeared. It had been in the factory so they could try fitting it with
some prototype mirrors. When it vanished, they even filed apolice report. Then it turned up monthslater. Guess
whereit was. In the back of the plant, surrounded by inventory. Donnelly associates now tell this story toillustrate
how far they have come since implementing lean (Liker, 1997).

Outrageous as the Donnelly story may seem, it dramatizes what many of us ded with in our workplaces daily. Try
thislittle exercise a your own place of work. Go up to aco-worker and ask to see a specific document, tool, or
something on his or her computer or the company sintranet. Watch to seeif the person can go immediately to one
place and pull out the document, locate the tool, or find the information on the computer on thefirgt try. The amount
of timeit takes, and perhaps the person sfrudtration leve, will most likely tell you at aglance whether your
co-worker sway of visually organizing hisor her workplaceisin control or out of control. Or observe aconference
room that is used for important planning meetings. (Some cal them war rooms.) Isit easy to see a aglance the
status of what is going on? What do you see when you look at the walls? Are there charts and graphsthat tell you if
today the managers are ahead or behind schedule on the action items? Are any abnormalities or delaysin the project
or operation easlly visble? That is, are there visuad controls, the ability to see abnormdities at aglance?
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ThePrincipleClean It Up, Makelt Visual

When Americans were making pilgrimages to Japanese plantsin the 1970sand 80s, the first reaction was invariably
The factorieswere so clean you could egt off of thefloor. For the Japanese this was smply amatter of pride. Why
would you want to live in apigpen? But their efforts go beyond making the factory look clean and orderly. In Japan
thereare 5Sprograms that comprise aseries of activities for eiminating wastes that contribute to errors, defects,
and injuriesin theworkplace. Here arethe five Ss(sairi, seiton, seiso, seiketsu, and shitsuke, trandated into

English):
1.

Sort Sort through items and keep only what is needed while disposing of what is not.

Straighten (orderliness) A place for everything and everything inits place.

Shine (cleanliness) The cleaning process often acts as aform of ingpection that exposes abnorma and
pre-failure conditions that could hurt quality or cause machinefailure.

Standardize (create rules) Devel op systems and procedures to maintain and monitor thefirst three Ss.

Sugtain (self-discipline) Maintaining a stabilized workplace is an ongoing process of continuous improvement.

In mass production, without thefive S s, many wastes accumulate over the years, covering up problems, and
becoming an accepted dysfunctiona way of doing business. The five S stogether create a continuous process for
improving the work environment, asillugtrated in Figure 13-1. Start by sorting through whét isin the office or shop to
Separate what is needed every day to perform vaue-added work from what is seldom or never used. Mark the
rarely used items with red tags and move them outside of the work area. Then create permanent locations for each
part or tool in the order of how much it is needed to support the operator asif he or she were asurgeon. The
operator should be able to immediately reach for each commonly used part or tool. Then shine, making sure
everything stays clean every day. Standardize, as described in the previous chapter, to maintain thefirs three pillars.
Sugtain keeps the benefits of 5Sworking by making a habit of properly maintaining the correct procedures. Sustainis
ateam-oriented continuous improvement technique that managers play acritical role in implementing to support 5S.
The 5S programs that are the best sustained, in my experience, are audited regularly, e.g., monthly, by managers,
who use a standard audit form and often give symbolic rewards for the best team. One plant awvarded the best team
with a golden broom, which was rotated when another team got better. In advanced lean plants, work teams audit
their own areas weekly or even daily and then managersinspect randomly.
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Figure 13-1: The5Ss

Unfortunately, some companies have confused 5S with lean production. More than one company | have visited has
related some version of the following story. A few years back, management decided to try thislean Suff. They paid
amillion dollarsto atraining company who taught us 5S and did alot of 5S workshops. The place got cleaned up
and looked better than it ever had since | started working here.

But we did not save any money, quality did not get better, and eventualy management stopped the program. We
ended up right back where we started.

The ToyotaWay isnot about using 5S to neatly organize and label materids, tools, and waste to maintain aclean and
shiny environment. Visud control of awell-planned lean system is different from making a mass-production operation
neat and shiny. Lean systems use 5S to support a smooth flow to takt time. 5Sisaso atool to help make problems
visible and, if used in asophigticated way, can be part of the process of visual control of awell-planned lean system
(Hirano, 1995).
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Visual Control Systems Are About Improving
Value Added Flow

Visual control isany communication device used in the work environment that tells us at a glance how work should
be done and whether it is deviating from the standard. It helps employees who want to do agood job see
immediately how they are doing. It might show whereitems bel ong, how many items belong there, what the standard
procedure isfor doing something, the status of work in process, and many other types of information criticd to the
flow of work activities. In the broadest sense, visua control refersto the design of just-in-time information of al types
to ensurefast and proper execution of operations and processes. There are many excellent examplesin everyday life,
such astraffic sgnalsand sgnage. Because it isamatter of life and death, traffic sgnastend to be well-designed
visud controls. Good traffic Sgnsdon t require you to study them: their meaning isimmediately clear.

Visud control goes beyond capturing deviations from atarget or goa on charts and graphs and posting them publicly.
Visud controls at Toyota areintegrated into the process of the value-added work. The visual aspect meansbeing
ableto look at the process, apiece of equipment, inventory, or information or at aworker performing ajob and
immediately see the standard being used to perform the task and if thereis adeviation from the sandard. Ask this
question: can your manager walk through the shop floor, office, or any type of facility where work is being performed
and recognize if standard work or procedures are being followed? If you have a clear standard for every tool to be
hung in a certain place and it s made visud, then the manager can seeif anything isout of place. Thisiswhy a popular
5S activity isto create shadow tool boards. A shadow of each tool is painted on the board in the place that tool
should be hung; for example, the shape of a hammer shows where the hammer goes, so it isobviousif the hammer is
missing. Smilarly, having dlearly visbleindicators of minimum and maximum levesfor inventory will help the manager
(and everyone dse) seeif inventory is being managed appropriately. Well-designed charts and graphs that are kept
up every day can visualy control projectsin offices.

Principle 7 of the ToyotaWay isto usevisua control to improve flow. Devia-tions from the standard should be
deviations from working to takt time, one piece at atime. In fact, many of the tools associated with lean production
arevisud controls used to make visible any deviations from the stlandard and to facilitate flow. Examplesinclude
kanban, the one-piece-flow cell, andon, and standardized work. If thereisno kanban card asking to befilledona
bin, then the bin should not be there. Thefilled bin without a kanban card isavisud signa of overproduction. A
well-designed cdll will immediately reveal extrapieces of WIP through clearly marked places for the stlandard WIP.
The andon cord signals adeviation from standard operating conditions. Standard task procedures are posted, o it is
clear what the best-known method isfor achieving flow at each operator s station. Observed deviations from the
standard procedure indicate a problem. In essence, Toyota uses an integrated set of visual controls or a visual
control system designed to create a transparent and waste-free environment. Let slook at amost unlikely place
wherevisual control enhancesflow a lean mega-warehouse.
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Visual Control to Enhance Flow In a Service Parts
W arehouse

Automakersinthe U.S,, aswell as Japan, are required by law to keep service partsfor vehiclesfor at least 10 years
after they stop making the vehicles. Thisadds up to having millions of different parts available. Toyotasgod isto
have them available just in time, asits manufacturing philosophy preaches.

Hebron, Kentucky, ishome of the newest and biggest Toyota service partsfacility in theworld. Thisfacility ships
partsal over North Americato regiond distribution centers, which ship them to automotive deders. Contrary to the
tenetsof JIT, it isatrue warehouse, with 843,000 square feet of space and about 232 hourly and 86 salaried
associates working there. In 2002 they shipped an average of 51 truckloads of service parts aday, which congtituted
154,000 items per day. Parts are brought in from over 400 suppliersal over the United States and Mexico and most
of them are put on the shelf until a Toyota dedler needs them. The Hebron facility sends partsto the nine regiona
parts distribution centers, which then send them to the Toyota dedlers. Being global and modern, the facility uses
sophisticated information technol ogy, though the basic Toyota principles are apparent, including visua control.

Firg, the warehouse is organized into cells called home positions. The home positions have smilar-szed parts stored
in the same way, e.g., small parts. Teams of associates are dedicated to home positions. Second, a powerful
computer system was custom-designed. The volume of each part was meticuloudy entered into the computer aswas
itsphysical location. A batch of avariety of smal partsare al packaged into a standard-sized box to be shipped to a
particular regiona digtribution center. A computer agorithm figures out what parts going to a particular location will
just fill the box going to that destination, based on the volumes, and devel ops a parts-picking route that can be
completed in 15 minutes. Pickers have a handheld radio frequency-controlled device with asmall screen; it tellsthem
what to pick next and they scan each item asthey pick it. Third, visua control is used extensively. Throughout the
facility, you will see varioustypes of white boards called process control boards. These are the nerve centers of the
operation. Figure 13-2 illustrates a process control board with actual deta from the Hebron facility. The datais
handwritten with dry-erase markers. This one was for picking partsin ahome position to be put into abox for
shipment. It captures an enormous amount of information, including the status of the operation every 15 minutes. Itis
worth describing how it operatesto illustrate the power of visua control to pace an operation and monitor progress
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Figure 13-2: Process control board at Kentucky parts distribution center

Each morning before the pickers arrive to work, the parts orders for the day come in by computer. The computer
sorts them by home position. Then the agorithm described above assigns parts to 15-minute batches, in this case
picking routes. The supervisor of the team fillsin the process control boards.

The supervisor starts with the data to the right. In this case, he wrote in the number of piecesthat would be picked
for the day 2838 which the computer determined was 82 15-minute batchesto be picked. Thetotal time window
for picking those partsis 420 minutesin the shift, after breaks are taken out. 420 minutes divided by 82 batches gives
atakt time of 5.1 minutes per batch the rate at which boxes must be filled with partsto satisfy the customers. A
15-minute cycle time per batch divided by the takt time of 5.1 minutes means that 2.9 people will be needed to pick
the ordersfor the day.

To the left the team supervisor notes that three of hisfour team memberswill be needed to pick partsfor that day, so
he finds another assgnment that day for John (to department 18/99). He then writes in the planned number and
cumulative number of batchesto be picked, spread evenly throughout the shift. There are afew light periods during
which therewill be 11 boxesfilled instead of 12 and those will include break periods. At the beginning of each
15-minute part-picking route, the associates will put asmal round magnet on the batch they are picking agreen
magnet if they are on time or ared magnet if they are running late. In this case, you can see that Janeisright where
she should be, sinceitis10:18 am., while Bill isahead and Lindais behind. But in this period theload islight 11
boxes so they are taking breaks and there is some flexibility. Everyoneis OK. At aglance the supervisor knowsthe
status of the operation. Moreover, the board hel ps to enforce a continuous flow of work throughout the day.
Associates will immediately know if they are getting behind and put in extraeffort or cal for help to catch up. If they
try to work ahead of the leveled schedule, it will be clear to the supervisor. Heljunka isreinforced daily.

This system at Hebron is quite powerful and isagood example of the ingenuity of Toyota TPS experts who figured
out how to create continuous flow in anon-traditional, pick-to-order environment an environment in which many
people would have thrown up their hands and said TPStools do not apply here. Despite the complex computer
systems, the key toolsthat govern daily operations are visuad management tools. One of the bigger stories at Hebron
ishow they are building a culture of associate involvement to improve thisworld-class system (discussed in Chapter
16).

But even before this huge distribution center was built, Toyotas smaller service parts facilities using these same TPS
methods led the industry in productivity and facing fill rates and sysem fill rates the key indicators that track and
measure such facilities. (The facing fill rate isthe percent of time a part ordered isimmediately available at the
distribution center assigned to that dedler. The systemfill rate isthe percent of time a part ordered isimmediately
available somewhere in a Toyota parts distribution center.) For example, from 1992 to 1998 Toyota s parts
digtribution center in Cincinnati, Ohio, hed the highest level of productivity in the industry: the facing fill rate was 95%
and the system fill rate was over 98%. Toyotasfill rates are routinely among the top threein theindustry.
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Visual Control and Office Work

| have spent alot of time at the Toyota Technicad Center in Michigan, where they engineer vehicles like Camry and
Avaon. For much of thistime, Kunihiko ( Mike ) Masaki was the president there. Masaki had worked in many
different engineering and manufacturing organizations during his career at Toyota, dl using excellent visud controls, so
it seemed quite natural to him that the office environment a the Toyota Technica Center should follow the principles
of 5S. Twice ayear, Masaki would visit each person at hisor her desk and ask to see afile cabinet (as part of
Toyota s document retention program). He audited the file cabinets to see that they were organized properly and no
documents were there that were not needed. Thereis a standard way to organize files at Toyotaand Masaki was
looking for deviations from the standard. A report isthen filed and agrade is given. If an areais deficient, associates
in the areamust prepare aplan for counter-measures and afollow-up review is scheduled to be sure the deficiency is
taken care of.

Though this may seem excessive or even intrusive for such mundane activities asfiling, for the employeeit clearly
sgndsthe importance of visua control, especidly in thelight of the fact that thiswas the president following the
Toyotaprinciple of teaching by going directly to the source and seeing for himsdlf (genchi genbutsu). More recently,
thisrespongibility has shifted to a vice president and has been expanded to spot auditing of each employee se-mall
organization system, to make sure messages are well organized in folders and old messages are discarded.

One of the biggest visud control innovationsin Toyota s globaly benchmarked product development system isthe
obeya (big room), which was used in the Prius development discussed in Chapter 6. The systemisjust afew years
old. The chief engineer of avehicle development project resdesin the obeya, aong with heads of mgor engineering
groupsworking on the project. It isavery large conference war room inwhich many visua management tools are
displayed and maintained by the responsible representatives of the various functiona specidties. Thesetoolsinclude
the status of each area (and each key supplier) compared with the schedule, design graphics, competitor tear-down
results, quality information, manpower charts, financid status, and other important performance indicators. These
tools can be reviewed by any of the team members. Any deviation from schedule or performance targetsis
immediately visblein the obeya.

The obeya is ahigh-security areaand only appropriate representatives from the functiona areas are given access.
Toyota has found that the obeya team system enables fast and accurate decision-making, improves communication,
maintains aignment, speedsinformation gathering, and creates an important sense of team integration. When |
interviewed Ichiro ( Michadl Jordan) Suzuki, the chief engineer of thefirst Lexus, he was at the Toyota Technical
Center to teach them the secret to excellent engineering. Hisfocus on thistrip was visua management. He

emphasi zed the importance of using visual management charts and graphs everywhere (showing schedule, cog, etc.
on one sheet of paper). He aso pointed out that Using an electronic monitor does not work if only one person uses
that information. Visua management charts must dlow for communication and sharing.
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A3 Reports. Capturing All You Need to Know on
One Sheet of Paper

When | interviewed David Baxter, vice president at the Toyota Technica Center, he was abit nervous about a
report he was working on. It was the proposed budget for the entire center. The whole time he talked about the
report, | was envisioning alarge book-like document. Suddenly it dawned on methat he was talking about an 11" x
17" (A3) sheset of paper and how he was going to put the entire budget and its justification on that one sheet of
paper. Toyotais very gtrict about having managers and associates go to great lengths to put key information on one
Sde of an A3-sized piece of paper. Why A3? Because thisisthe largest paper that can fit through afax machine. A
typica A3 reportisnot amemo it isafull report documenting a process. For example, aproblem-solving A3 would
succinctly gate the problem, document the current Situation, determine the root cause, suggest aternative solutions,
suggest the recommended solution, and have a cost-benefit andysis. Thiswould be on one sheet of paper, using
figures and graphics as much as possible. The push in the last few yearsin Toyota has been for everyoneto moveto
A4 reports (8fi" x 11") theideathat lessis more. The ingenious process for developing A3 reportsisdescribed in
grester detail in Chapter 19.
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Keeping It Visual Through Technology and
Human Systems

Intoday sworld of computers, information technology, and automation, one of the godsisto make the office and
factory paperless. Y ou can now use computers, the Internet, and the corporate intranet to call up large storehouses
of data, both written and visud, at lightning speed and share it via various software and e-mail. Aswewill discussin
the next chapter, Toyota has ressted thisinformation-technol ogy-centric trend. As Suzuki pointed out, going to ook
at the computer screen istypically done by one person inisolation. Working in avirtua world removes you from
hands-on teamwork and, more importantly, usualy (unlessyou do your work on the computer) takes you away from
wherethe red work isbeing performed.

The Toyota Way recognizes that visua management complements humans because we are visudly, tactilely, and
audibly oriented. And the best visud indicators areright at the work site, where they can jump out at you and clearly
indicate by sound, sight, and fedl the standard and any deviation from the standard. A well-devel oped visud control
system increases productivity, reduces defects and mistakes, helps meet deadlines, facilitates communication,
improves safety, lowers costs, and generally gives the workers more control over their environment.

Asthe computer, IT systems, and software continue to replace the work of people and companies continue to move
whole departments to countrieslike Indiathat have aworkforce stegped in information technology, Toyotawill have
an increasing chalenge to be competitive using its old physica human system. How can it continue to make the
workplace visua and people-oriented while utilizing the power and benefits of computer technology?

The answer isto follow ToyotaWay Principle 7: Use visual control so no problems are hidden. Theprinciple
does not say to avoid information technology. It Smply meansthinking creetively using whatever means are the best
availableto create true visua control. Toyota has aready replaced some physica prototype modelswith digital
models on large screens, with high involvement of engineersin critiquing the design. Onething isfor certain: Toyota
will not readily compromiseits principles and goals for something that is merely faster and chegper, asdiscussedin
the next chapter on new technology. Simply putting everything on the corporate intranet and using information
technology to cut costs can have many unintended consegquences that can profoundly change or even be detrimental
to acompany sculture.

The Toyota Way will seek abalance and take a conservative approach to using information technology to maintain its
vaues. Thismay entail acompromise, such asmaintaining aphysica visua sgna aong with acomputer in the
background, like in the Toyota service parts warehouse in Hebron. Or it may mean using awall-sized screento
display a3-D image of acomplete vehicle. But theimportant principle will remain: support your employees through
visua control so they have the best opportunity to do agood job.
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Chapter 14: Principle 8. Use Only
Reliable, Thoroughly Tested
Technology That ServesY our
People and Processes

Overview

Society has reached the point where one can push a button and be immediately deluged with technical and
managerial information. Thisisall very convenient, of course, but if oneis not careful thereis a danger of
losing the ability to think. We must remember that in the end it is the individual human being who must solve
the problems.

Eiji Toyoda, Creativity, Challenge and Courage
Toyota Motor Corporation, 1983

Everyone a onetime or another has to search for ajob. These days amodern job search cannot ignore the Internet
the technology solution to the problem of finding ajob. Y et according to the bible of job searches, What Color Is
Your Parachute? (Bolles 2003), using the Internet is the absolute worst way to find ajob. A survey showed that 96
percent of al online-job-huntersfinally found their jobsin ways other than on the Internet. And employersfind 92
percent of their new employeesin ways other than through the Internet. So what isthe best way to find employment?
Going to the ydllow pages and calling potential employersin your area of interest has an 84% successrate. Knocking
on the door of any place that interests you has a 47% success rate. What does this say? Personal contact makes a
difference. Y ou could have taken this advice directly out of the Toyota Way playbook.

Over the years, Toyota has tended to lag behind its competitorsin acquiring dl types of new technology. Notice that
| said acquiring, not using. Unfortunately, too much of what is acquired by so-called leading edge companies never
redlly getsinto actua use. The Toyota Way isto move dowly, because more than one technology has failed to meet
their acid test of supporting people, process, and values and has been yanked in favor of smpler, manud systems.
Toyotaisill following thispolicy in the age of digital technology. Though Toyota does not lead theindustry in
acquiring technology, it isagloba benchmark on how to use value-added technology that supports the appropriate
processes and people.
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The Principle Adoption of New Technology M ust
Support Your People, Process, and Values

At Toyota, new technology isintroduced only after it is proven out through direct experimentation with the
involvement of abroad cross-section of people. This does not exclude new or cutting-edge technology. It meansthe
technology has been thoroughly evauated and tested to ensure it provides added value. Before adopting new
technology, Toyotawill go to great lengthsto anayze the impact it may have on existing processes. Firg, it will go
and seefirsthand the nature of the value-added work being performed by the workers for the particular process. It
will look for new opportunities to eliminate waste and even out the flow. Toyotawill then use apilot areato improve
the process with the existing equipment, technology, and people. When it has accomplished as much improvement as
possible with the present process, Toyotawill ask again if it can make any additiona improvements by adding the
new technology. If it determinesthat the new technology can add value to the process, the technology isthen
carefully andyzed to seeif it conflictswith Toyota s philosophies and operating principles. These include principles of
vauing people over technology, using consensus decision making, and an operationd focus on waste dimination. If
the technology violates these principles or if thereisany chanceit may adversdy disrupt Sability, rdiability, and
flexibility, Toyotawill rgject the technology or at least delay adopting it until the problems can be resolved.

If the new technology is acceptable, the guiding principleisto design and use it to support continuous flow in the
production process and help employees perform better within the Toyota Way standards. This means the technology
should be highly visua and intuitive. Idedlly, it will be used right where the work is being done so it does not require a
person in an office to input the data. The important principle isto find waysto support the actual work processwhile
not distracting people from the val ue-added work. Throughout this analysis and planning, Toyotawill broadly involve
al key stakeholdersin a consensus-building process. Once Toyota has thoroughly gone through this process, it will
quickly implement the new technology. Because of this paingtaking process, Toyotawill typicaly implement the new
technology smoothly without the employee res stance and process disruption that other companies often experience.
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People Do the Work, Computers Movethe
| nfor mation

When | teach about Toyota s system, | start with the basicsincluding kanban, whichismainly amanud visud
process. If there is an information technology speciaist in the house, he or she inevitably asksthe question, Isnt
there any place for information technology in the Toyota Production System? | reassure them that they are not out of
ajob evenif their company goes completely lean. But their role may be different. IT will not drive theway Toyota
doesbusiness and certainly is not alowed to disrupt the vaues of the Toyota Way.

Toyotaisamodern company and, like any modern company, you could paralyze it in no time by shutting down its
computer systems. Computers are used to run finances, pay bills, keep track of millions of customer orders and tens
of millions of service parts transactions, capture the datafor devel oping new products, and schedule many things. IT
iscritica to Toyota, but Toyotalooks at technology asatool that, like any other tool, exists to support the people
and the process.

For example, a Toyota s service parts operations they continue to use an old software system devel oped in house
years ago under much smpler circumstances. It has continuously evolved over the years and does exactly what is
needed today. Jane Beseda, General Manager and VP North American Parts Operations, does not see any burning
need to modernizeit, but she does plan agradud transition to newer technology.

In contragt, | had an interesting consulting experience with an America auto parts supplier that had worked with
Toyotafor years learning the Toyota Production System (TPS). My client s CEO got hooked on the idea of
increasing inventory turnsasamajor corporate lean god. He gave dl of the business units aggressive targets for
inventory turns, which on the surface would seem to support TPS principles of eiminating waste. It became a
corporate mania.

A largegroup of supply chain engineers within the company was tasked with addressing this problem. The
background of the leader of the supply chain group was in information technology. Hismain priority wasto bring in
new Internet technology to provide vishility into the supply chain. There are many supply chain software solutions
promising to radicaly cut inventory and provide control over the process. They supposedly do this by showing
anyone who logsinto the Web site how much inventory thereisin rea time at every stage of the supply chain.

His subordinates were very proud of their boss, who was extremely intelligent and afast thinker, and they often
repested astory he would tell. He described supply chain visibility software as analogousto abulldozer. Y ou can dig
ditches manudly and it will work. But abulldozer will do the samething in afraction of thetime. IT waslikethis
speeding up dramatically work that could be done by hand.

| wasfloored by this belief. How does keeping track of inventory on the computer give you any control over making
it go away? From my TPStraining, | knew that inventory is generaly asymptom of poorly controlled processes.
Ultimately, manufacturing is about making things. | talked to the boss and gave him my perspective. | explained that
software may be very fast, but it isnot aperson or amachine performing work. In fact, true supply chainvisibility is
more ana ogous to setting up avideo camera a the work site and hooking up aremote monitor in another state so
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you can sit back and watch the ditchdiggers work. To get more productivity out of the work process, you have to
change the way the work is done by eliminating waste. Supply chain software by itsalf does not eliminate waste.

My perspective was confirmed when we did a project in one of their plants. Without any information technology, we
were ableto cut inventory by 80% on the assembly line. We did this by moving from the system of pushing inventory
according to schedulesto amanua pull system, using kanban. Lead time was reduced by one-third with no new
technology. To eiminate most of the partsinventory required working with asupplier in Mexico aso owned by the
same company that was pushing as much inventory asit could onto this plant so itsinventory turnswould look good.
Improving the processisthe only way you can control inventory.
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How Information Technology Supportsthe Toyota
Way

| accompanied the University of Michigan s Dean of Engineering on atrip to Japan some years ago and one of our
hosts was Mikio Kitano, who at that time was overseeing the Motomachi complex Toyota s largest industria
complex. My Dean was asking alot of questions about the use of information technology at Toyota. Kitano seemed
abit impatient. To make a point to the Dean he pulled out atypical information system design flowchart with dl the
usua I'T symbolsinformation flowing from computer to computer, storage devices, input devices, output devices, and
thelike. It had been given to him sometime earlier by aToyota | T speciaist asaproposal for the Motamachi
assembly plant. He said he sent this flowchart back along with the I T guy who brought it to him and told him, At
Toyotawe do not make information systems. We make cars. Show me the process of making cars and how the
information system supportsthat. He then pulled out alarge processflow diagram that the I T guy had produced in
response to Kitano s demand. The top showed the body, paint, and assembly lines representing how Toyotabuilds
cars. The bottom of the diagram showed various information technologies and the way in which they would support
the production of cars. Asfar as Kitano was concerned, the process flow diagram showed I T in its appropriate place
supporting the production lines.

Toyota has had experience with pushing technology that isthe latest and greatest, only to later regret it. One example
was an experiment 10 years ago in Toyota s Chicago Parts Digtribution Center, where the company ingtalled ahighly
automated rotary-rack system. At the time the warehouse was built, Toyota s dealers placed weekly stock ordersfor
parts. But soon after the warehouse was completed, the company implemented daily ordering and daily deliveriesto
reduce lead time and lower inventoriesin the ded erships. When the process changed from afive-day to aone-day
shipment cycle, the equipment was inflexible and suddenly outdated, because the fixed conveyor length was designed
for larger orders. So the smaler daily orders should have filled the smaller boxes much faster than the larger five-day
boxes of parts but the person at the end of the conveyor till had to wait for the parts to come down thislong
conveyor. The person spent agreet ded of time waiting one of the eight wastes. The benefit of the technology was
short-lived and the Chicago facility became one of Toyota s |east productive warehouses. In 2002, the company
again made asgnificant investment in Chicago, but thistime it was to remove the automation and unwind the
computer system that supported it. By comparison, Toyota s most productive regiona parts depot isin Cincinnati,
wherethereisvery little austomation.

Beseda explained:

When you live in the logistics world, nothing moves without information. But, we re conservative in our
approach to applying automation. You can kaizen people processes very easily, but it is hard to kaizen a
machine. Our processes got far more productive and efficient, but the machine didn t. So, the machine had to
come out.

In 2002, Toyota s Parts Distribution Centers completed atwo-year systemsinitiative known as the Monarch Project
to improveits demand forecasting and inventory planning. A joint team of logistics experts and information systems
specidigs spent ayear identifying which components of the legacy systemsworked well, which components needed
an upgrade or replacement, and what new functiondities needed to be added. The focus of the Monarch systemisto
work behind the scenes supporting avisual system on the floor so people can go and see the actua Stuation. As
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Beseda described it:

From the warehouse person s per spective, sitting and looking into a computer screen doesn t tell you
everything you need to know. You have to have a feel for the size of the parts and the real situation in the
warehouse. The computer recommends an inventory level to the procurement analyst, but it can t tell himiif
the inventory will make life tough for the person on the warehouse floor because there isn t enough space to
storeit.

Procurement andysts are located at the parts centers to encourage on-site observation and frequent communication
between the inventory group and warehouse operations. The two groups often collaborate to empirically refinethe
inventory levels of problem parts. The stockkeeper monitors the actua movement of the inventory by putting alarge
label on each carton and noting the date. If thereis demand, the inventory is availableto ship. If the dates show that
inventory in some cartons is not moving, the stockkeeper and the procurement analyst can safely agreeto lower the
inventory level. Thissmple visua control isapractical way to save space and reduce clutter. The procurement
anays relies on the computer-generated stock level, but supplements the system recommendation with hisor her
own judgment and direct communiceation with the shop floor.

As Beseda observed:

First work out the manual process, and then automate it. Try to build into the system as much flexibility as
you possibly can so you can continue to kaizen the process as your business changes. And always supplement
the system information with genchi genbutsu, or go look, go see.
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T in Toyota s Product Development Process

In the early 1980s, the trend among automakers was to develop their own internal computer-aided design (CAD)
system for designing parts on acomputer rather than on paper blueprints. Toyotadid thislike everyoneese, but ina
way that preserved and embodied the Toyota problem-solving philosophy. The designers of the new CAD system
asked, What was the specific need for each software module (e.g., styling, die design, component design)? What
were the specific conditions of use? What were the software requirements? What options were available? What was
the best option? Often the best option was alow-tech solution. For example, in analyzing stamping diesthat stamp
out parts, the analys's technology was not sophisticated enough to model the complexity of ssamping out the part and
verifying the best die design on acomputer. So Toyota used asmpler solution that produced a color diagram
showing the various stress points on the die. The die designer, working with an experienced die maker, then
examined the diagram and made judgments on the design based on experience. In contrast, U.S. automakers
implementing CAD systems did this Stress anadlysis using software aone, then made recommendationsto the die
designersin athrow-it-over-the-wall fashion. The result was that the die engineers often rgjected the andysis because
the resultswereimpractica or unredigtic.

Astheir competitors moved to the latest commercia CAD systems, Toyota maintained its homegrown system, to the
chagrin of engineers and suppliers. The softwareis clearly outdated. But it works. Finally Toyota used the principle of
careful condderation in decison making (nemawashi, discussed in Chapter 19) and, after two years of thinking and
debating, decided to shift to CATIA (Computer-Aided Three-Dimensiond Interactive Application) aworld-class
CAD system used by Boeing and Chryder and pretty well accepted as the auto industry benchmark. Toyotawas
dow inimplementing CATIA, taking alot of timeto customizeit to fit their development process. Ford, inthe
meantime, quickly adopted a different commercia CAD package, spent hundreds of millions of dollars deploying it
internally and with suppliers, and later decided it would rather have CATIA spending millionson that and confusing a

lot of people.

Toyota has continued to streamline its product development process, using very specific software solutions, and has
gone from 48 months, when it first introduced CAD software in the 1980s, down to lessthan 12 monthsto develop a
new vehicle. Toyotarefersto this gpproach as collaborative vehicle development using digital engineering. The
phrase saysit al. They have found aset of relatively simple technologies that support collaborative work in the
ToyotaWay of product development.

These collaborative solutions dways begin with a specific problem. For example, there was aproblemin the old
system of too much rework. Data from prototypes, vehicle evauations, and pre-production tests fed back to
engineering in the form of a series of problemsto solve. But these shortcomings were discovered and fixed at the next
process step, not in the place where they originated. Thiswent against the principle of jidoka (see Principle 4), so
Toyota changed the process. The new paradigm wasto learn to do alot of the testing and visuaization digitaly up
front in the design process, thereby avoiding this downstream rework. Thisis absolutely necessary to get to anew
vehicledesigninlessthan oneyear.

Now complete assemblies, for example the instrument pandls, are done digitdly in three dimensions. This method
builds on the standardization that Toyota doesin vehicle design. For decades Toyota engineers kept detailed
checklists of good and bad design features. Now these are stored electronically in a know-how database that
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alowsthe product to be designed with quality from the start. There is also detailed data on proper sequencesin the
assembly plant that a person can look at in the earliest stages of design. Engineering animation allows the engineersto
watch animated versions of people putting together the vehicle to anticipate ergonomic problems and avoid themin
the earliest design stage. Multi-point TV conferencing alows engineers throughout the world to watch the vehicle go
together digitally and solve many of the problemsthat in the past would be done standing around an actua car being
assembled.

The point hereisthat Toyotadid not go into a poorly functioning development process and try to fix it usng the most
sophisticated computer technology. They took afinely tuned devel opment process, based on exceptiondly
well-trained engineers and excellent technica leadership, and surgicaly inserted information technol ogies to enhance
it. Thesewere dl proven technologiesthat

Toyotacarefully evauated prior to going live. Moreover, they did it maintaining the collaborative design process and
the strong value placed on visudization of the actud Stuation in the design process.
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The Role of Technology Adapting It Appropriately

Inindustry today, the watchword isflexibility. Everyone wantsto be asflexible as possible and Toyotaisno
exception. Origindly, what alowed Toyotato compete with globa playerswasitsflexibility. To Toyota, flexibility
does not mean pushing the latest and greatest technology onto operations and struggling to make it work. Toyota
follows ToyotaWay Principle 8: Use only reliable, thoroughly tested technology that serves your people and
processes. Agan, testing involves both existing technology and new or cutting-edge technology that Toyota has
thoroughly evauated and piloted to prove that it works.

One example of thisisin the body shop, where the automotive body iswelded together. This has been one of the few
placesfor yearswhere alot of roboticsis used and with great success. But it isaso the place that most limits
flexibility in making cars. Ultimately, dl of the large panels that make up avehicle must be held in place and welded
together just right. There are complex fixtures that hold the parts of the body in place. Origindly thesefixtureswere
specific to aparticular car body. To produce adifferent car body required changing al of the fixtures manualy, which
took weeks of hard work. Flexible body shops were amajor innovation that allowed multiple car bodies to be made
in the same shop. And this aso dlowed for amuch more rapid changeover from one year smodel to the new modd.
Toyotaeventudly learned to do this without stopping theline caled a running change in theindustry.

Nevertheless, Toyota s body shop sill was not very flexible, becauseit used very expensive pallets that were
designed to hold the body partsin place for different cars. For example, there would be a Camry palet and an
Avaon pdlet. And you could not change the mix of Camry and Avaonsthat could be run (e.g., going from 70%
Camry to 80% Camry) without building new pdlets and changing the mix of palets an expensive and time-consuming
proposition. Now, instead of the car body riding on acustomized palet, it isbeing held in place by robotsthat can be
programmed for each car body. The bodies ride on something like aski lift. The earlier palet system held the body
together from the outside in and had fixtures sized and positioned differently for each vehicle. The new system hasa
programmable fixturing device that holds the parts together from the inside out aradical new concept that improves
flexibility. And it takes up about half the space. Toyotacallsthisnew global standard the blue sky system. Among
other things, itisnot astall asthe old system and has dlowed for more blue sky in the body shop, which used to be
dark and dingy and now isvery open and bright for the people working there. They aso call it the Globa Body Line,
sinceit isbeing introduced as anew standard in every Toyota plant in the world. Different car models can berun
back to back and the mix can be changed ingtantly through a change in programming. It isatrue one-piece flow and
will be akey contributor to Toyotas movetoward build to order.

Often when manufacturersimplement new systemslikethis, it isadisaster disrupting production, cregting qudity
problems, and keeping maintenance busy fighting firesfor years. But Toyotaimplemented the blue sky technology
systematicaly, module by module, replacing pieces of the old equipment asit was running. They never missed a beat.
AsDon Jackson, Vice President of Manufacturing at Toyota s Georgetown, Kentucky, operation, explained:

At Toyota Georgetown, we were the seventh plant to get the new blue sky system. And it takes up roughly half the
space of the old line. So we actualy put two new body shopsin the place of one to support our two assembly lines.
But we had to do that during mass production at full production capacity. We didn t have any space. So every week
we moved a piece of the line off-line and we put anew piecein. And we had 13-14-year-old equipment, so it was
pretty chalenging trying to make sureit ran the next Monday.
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For example, to create a place for the new underbody welding, we had to clear out some restrooms and some
area where we could make a space and start assembling there. We would use part of the old line and part of
the new linein parallel until we changed it over. And once we had thefirst line in, we had an empty space to
put new equipment in. So, then we were OK, but the first year it was interesting.

| asked Jackson how Toyota could pull this off launching an entire new body shop while continuing to make cars
without any production losses, while maintaining 96% uptime, when most U.S. body shops are lucky to run at
80-85% uptime. He gave atypica Toyotaanswer:

Well, probably one of the big thingsis attention to detail. | probably stand myself, even at the vice president
level, at least six or seven hours on the floor a day. And a big part of thisis genchi genbutsu go and see
activity and doing the five whys problem investigation. Why are we only running 90%? If the management
tools are all on the plant floor in a visual fashion, then you don t have to look at a computer or go to
somebody s desk. It svisual, and you can manage the floor from the actual floor. So that swhat | mtrying to
make sure happens.

What we see hereisablend of sophisticated technology for flexible body welding combined with human approaches
to management. Despite being programmable, the new insde out approach isfar smpler and hasled to greetly
reduced equipment maintenance cost and less downtime of the system. And even with acomplex computerized
system, team associates use Smplevisud displaysto help them assesswhat is going on. The globa body line meets
Toyotasacid test for new technology lean, smple, and speedy. It hasresulted in 50% fewer processesto weld the
body together, 70% lessinvestment to change over the linefor anew vehicle, and 75% lesstimeto go from launch to
meseting Toyotas high-quality targets.

It isinteresting to note that | attended a presentation at the University of Michigan by ToyotasNorth American
president who described this system to aroom full of expertson reconfigurable manufacturing technology. Their
immediate question was. how could you anticipate al the benefits of this new technology and cost judtify it? His
answer made it seem obvious. They did some rough cal culations and based on one changeover in the next few years
the system would pay for itself. It waseasy to judtify, he said. The experts were shocked as many had struggled to
do careful cogt judtifications and their companies demanded a one year payback or they would not make the
investment. At Toyota, the decison makers are typicaly very experienced engineers who have worked on thefloor.
If it seems clear that the new technology has been thoroughly evaluated and will pay for itself in the long term the
decison to adopt it seems easy and obvious.

Just as Toyotarefuses to push parts made in one department onto another department, Toyota refusesto allow an
information technology department or advanced manufacturing technology department to push technology onto
departments that do the value-added work of designing and building cars. Any information technology must meet the
acid test of supporting people and processes and prove it adds vaue before it isimplemented broadly.
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Chapter 15: Principle 9: Grow
L eaders Who Thoroughly
Understand theWork, Livethe
Philosophy, and Teach It to
Others

Overview

Until senior management gets their egos out of the way and goes to the whole team and leads them all
together ... senior management will continue to miss out on the brain power and extraordinary capabilities of
all their employees. At Toyota, we simply place the highest value on our team members and do the best we
can to listen to them and incor porate their ideas into our planning process.

Alex Warren, former Senior VP
Toyota Motor Manufacturing, Kentucky

The Automotive News wraps up each year by recognizing the biggest newsmakersin the industry. The Newsmakers
of 2002 (December 20, 2002) included Bill Ford (CEO of Ford), Robert Lutz (GM Executive VP), Dieter Zetsche
(Chryder Group President), Carlos Ghosn (Nissan President), and Fujio Cho (President of Toyota). The contrast
between Cho s accomplishments and those of severa other recognized |leaders was very reveding of differencesin
culture across companies. Here are some direct quotes from the issue;

Bill Ford (Ford CEO): Talks up revitalization, brings back Allan Gilmour, promotes David Thursfield, and
starsin TV commercials. But it stough out there. Ford Motor stock remains mired in the $10 range.

Robert Lutz (GM Executive VP): At 70, former Marine pilot inspires GM s troops and revolutionizes (and
simplifies) product development, giving car guys and designers a bigger voice.

Dieter Zetzsche (Chrysler Group President): Turnsthe Chryser group around a year early with three
quartersin the black.
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Carlos Ghosn (Nissan President): Perennial newsmaker produces more incredible results at Nissan. U.S.
mar ket share moves up again. Ghosn truly deservesto be called the Mailman. He delivers.

Fujio Cho (Toyota President): Toyota president presides over rise in operating profit to industry record.
Takes |ead on hybrids. Grabs 10 points of U.S. market. Joins with Peugeot for plantsin Eastern Europe.

All of these |leaders have made aremarkable impact on their companies. What the non-Toyota leaders havein
common isthat they were brought in from outside to turn around ailing companies. They each, inturn, broughtina
group of their own handpicked outside lieutenants to hel p in the turnaround. They aso reorganized and brought their
own philosophy and approach to transform the company. Bill Ford, aFord employee and family member, isthe
exception. However, those inside Ford would agree that he had an atypica career path for aFord CEO; for
example, he quit the company in 1995 after serving in 17 mid-level management jobs. Hewas brought into savea
company teetering on the brink of bankruptcy and relieve former President Jacques Nasser. None of these
non-Toyota leaders naturally progressed through promotion to become presidents and CEOs at these companies.
They abruptly came in from the outside to change the culture, to shake up and change the direction of acompany that
was going bad.

Infact, it seemsthetypical U.S. company regularly aternates between the extremes of stunningly successful and
borderline bankrupt. The solution to severe problemsis often to bring in anew CEO who will take the company ina
radicaly new direction. Thisroller-coaster ride is exciting and even worksin burgts. Then, when something goes
wrong, someone else preaching astill newer direction replaces him or her. It isbusinessleadership likethe harein the
fable, not dow and steady like the tortoise.

In contrast, Cho grew up in Toyota and was a student of Taiichi Ohno. He and Ohno provided atheoretical basisfor
the Toyota Production System (TPS) and the Toyota Way principlesin order to teach them throughout the company.
Cho wasthe leader of the Georgetown, Kentucky, plant, Toyotas most important venture in the United States. He
was aboard member and came into his new role when the company was already successful. He moved into the
position naturaly and built on the momentum that had been ongoing for decades. His accomplishments were the
result of years of work and preparation by his predecessors. At Toyota, the new president or CEO does not need to
comein and take charge to move the company in aradicaly new direction to put hisimprint on the company. The
leadership role of Cho focuses on something entirely different.
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ThePrinciple Growing Your Leaders Rather than
Purchasing Them

Even when Toyota promoted someone from an unusual part of the company to saveit from impending doom, there
has never been asudden change of direction. Perhapsthisisthe concept of eiminating muri (unevenness) at work at
the executive levd. It seemsthat, throughout Toyota s history, key leaders have been found within the company, at
theright time, to shape the next step in Toyota s evolution. They have been there acrossthe enterprisein sales,
product development, manufacturing, and design.

Hiroshi Okudawas the first non-Toyoda family member to take the reinsin decades and came a atime when
Toyota needed to globalize the company aggressively. After this aggressive period, Fujio Cho, in acamer, quieter
way, continued the globalization of Toyota, building on his experiencesin the United States and focusing on
reenergizing theinternal Toyota Way culture. Despite mgjor differencesin persond style, neither of these leaders
deviated from the basic philosophies of the Toyota Way. Behind the scenes, the Toyodafamily has aways been
there, carefully grooming and sdlecting the new leaders. Perhapsit is no coincidence that there has ways been an
internal |eader ready to step up to the plate.

Toyota does not go shopping for successful CEOs and Presidents because their leaders must live and thoroughly
understand the Toyota culture day by day. Since acritical eement of the cultureis genchi genbutsu, which means
deeply observing the actua Situation in detail, leaders must demondtrate this ability and understand how work gets
done at ashop floor level within Toyota. According to the Toyota Way, a superficid impression of the current
Stuation in any divison of Toyotawill lead to ineffective decison-making and leadership. Toyota aso expectsits
leadersto teach their subordinates the Toyota Way, which means they must understand and live the philosophy.

Another important |eadership tenet of the Toyota Way is the effort |leaders make to support the culture year after

year S0 it can creste the environment for alearning organization. In Western companies with revolving door |eaders,
no one leader isin place long enough to build a mature culture to match their persond vision. (Some of the most
successful companies are exceptions aswe will discussin Chapter 22.[1]) So changing the culture esch time anew
leader comes into office necessarily meansjerking the company about superficialy, without developing any red depth
or loyaty from the employees. The problem with an outsider leading radicd shiftsin the culture isthat the organization
will never learn it loses the ability to build on achievements, mistakes, or enduring principles. This affectsthe ability of
leaders to make effective changes. On the other hand, in Deming sterms, Toyotauses constancy of purpose
throughout the organization, which lays the groundwork for congstent and positive leadership aswell asan
environment for learning.

Thereisno doubt that Toyota s leadership culture was shaped by the persondities, values, and experiences of its
foundersinthe Toyodafamily. Thereisalong line of distinguished and remarkable |eaders from thisfamily, beginning
with Sakichi Toyoda, who built Toyota Automatic Loom into one of the premier |loom manufacturersin the world,
and his son Kiichiro Toyoda, who founded Toyota Motor Company. As discussed in Chapter 2, they helped to
shape the Toyota Way. Among their profound impacts on the company, they epitomized the spirit of innovation that
drives Toyota and the hands-on philosophy of Toyotaleaders. The characteristics of Toyotaleadership, particularly
the drive to meet seemingly impossible targets and the requirement to understand the work by getting your hands
dirty, evolved from the leadership of these two company founders.
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Eiji Toyoda, nephew of Sakichi Toyoda, was the president and then chairman of Toyota Motor Manufacturing during
the company s most vital years after the war and through its growth into agloba powerhouse. He played akey role
in selecting and empowering the leaders who shaped sales, manufacturing, and product development. He seemed to
have a sixth sense for identifying individuas who possessed the profound leadership qualities needed to shape Toyota
sfuture. Arguably, amaverick like Taiichi Ohno would never have survived, |et lone prospered, within a
conservative company like Toyota without the executive sponsorship of Eiji Toyoda (Womack, Jones, and Roos,
1991). But Toyodawas like the owner of abasketball team who needed someone like Ohno to turn the franchise
around, a headstrong and passi onate coach with abold vision, adisciplinary motivator who knew the game of
manufacturing inside and out and could teach it to others.

[1]dm Collins, Good to Great (New Y ork: HarperBusiness, 2001).
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First American President of Toyota Motor
Manufacturing

Given that the ToyotaWay isto make decisions dowly, thoroughly considering aternatives (See Chapter 19 on
nemawashi ), it was not surprising that Toyotatook avery long timeto establish NUMM I, itsfirst American plant,
and then took itstime setting up Toyota, Georgetown. While in each case Toyotarelied on American leaders, there
wasaToyota coordinator from Japan mentoring them behind the scenes and the top executive was from Japan. So
it was big newswhen Gary Conviswas named the first American President of Toyota Motor Manufacturing in
Kentucky in 1999. His sdlection into this critical position leading Toyota s largest manufacturing plant outside Japan
represented acoming of age for Toyotain the United States. It took Toyota executives about 15 yearsto develop
Convisinto someone they could trust to carry the banner of the Toyota Way, but the result was atrue Toyota leader.

Hisfirgt job out of Michigan State University wasin GM s Buick division, where he worked in engineering and
production for three years. He moved from GM to Ford in 1966. He was not ajob hopper and stayed with Ford,
moving steadily up the manufacturing organization over 18 years, when an opportunity came up to be interviewed to
help lead Toyotasjoint venture with GM as generd manager of the NUMMI plant. Ford was struggling, and it
seemed like agood time to explore new pastures. Little did Gary know that thiswas not just acareer move. Hislife,
persond philosophy, and way of looking at the world would change dramatically as he learned to understand the
ToyotaWay. After 15 yearsasastudent of TPS, Gary is as upbest, energized, and humble about learning from
Toyotaasif he was anew employee coming to hisfirst orientation.

| learn dl thetime, but | dont think | 1 finish developing as ahuman being. One of my main functions now isgrowing
other Americansto follow that path. They cal it the DNA of Toyota, the ToyotaWay and TPSthey redl just very
integrated.

Like other Toyota executives, Convis stresses on-the-job experience more than brilliant theoretical insights, which
underscores Toyota executives proclamation, We build cars, not intellectuals. Thefact isthey are asapt to talk
philosophy asthey are nuts and bolts. But the philosophy driving the principles of the ToyotaWay isadwaysrooted in
the nut-and-bolts practice. Gary taksin the salf-deprecating, but at same time proud way that is characteristic of his
Japanese brethren:

| got where | am because of trid and error and failure and perseverance. That tria and error was on the floor under
the direction of my Japanese mentors. | m very proud to have grown up with Toyota. Some people would look at 18
yearsand say, Well, gee, you spent 20 yearsin the auto industry before the 18 you just spent with Toyota; you re
sort of adow bloomer! But thisbusiness, | dont think it sonewherethere arefast bloomers. Theresalot to be
said for experience and, if you enjoy what you re doing, it snot along day, it safun day, and it s something you look
forward to doing tomorrow.

Convis met and learned from al of the most famous leadersin Toyotawho helped create TPS. So when | met with
him, | was surprised he didn t want to talk about the nuts and boltsof JT and jidoka. He wanted to talk about the
philosophy of TPS and the importance of culture. He pulled out adiagram (see Figure 15-1) that he had obvioudy
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put together thoughtfully so he could present what he had learned about TPS through years of actudly livingit.
Though the technica focusincludes short lead times and is prominently featured in the definition, of equal prominence
is engaging people toward goas. Convis sees TPS as athree-pronged beast, where only one prong includesthe
technicd tools often associated with lean production JI T, jidoka, heijunka, etc. According to Convis, these are just
technicd tools and they can be effective only with the right management and the right philosophy the basic way
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Figure 15-1: A Toyotaleader sview of the Toyota Production System
Source: Gary Convis, President of TMMK.

The practice of genchi genbutsu is easy to adopt as a corporate policy and new hires can be sent out to the shop
floor to go and see and then report back on what they see. But at Toyota, thisis not smply alesson for the
neophyte to learn. The executive or manager must go, see, and really understand the actual Situation at the working
level. Managers are not just managing technology or tasks, they are promoting the culture. The absolute core of the
Toyotaphilosophy isthat the culture must support the people doing the work. Management must demondirate a
commitment to quality every day, but ultimately quality comes from the workers. And you cannot tell peoplethey are
important and then risk their health and safety to make production goasthat day. Thisleadsto acomplex set of
interrelated philosophies and practices, as Convis described:

Basically people will do what upper management wants them to do. So if that s consistent, if they re not
whipsawed and being governed by different priorities, they learn what is truly important and what isnot .
Thetwo priorities are very clear quality first, safety first. Extra effort. Extra caring. It sthat kind of culture
that we hope to create, by the way we manage our business.
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First Lesson of Management Putting Customers
First

Shotaro Kamiyawas to Toyota Motor Sales what Ohno was to the Toyota Production System. Hisleadership
defined the sales philosophy of Toyota. Like most Toyota leaders, Kamiya could be described as a self-made man.
Unlike most Toyotaemployees today, who are hired directly out of school, hejoined Toyota as sdles manager in
1935, when Toyota Motor Company wasfirst being formed. Toyota needed to hire experienced people and Kamiya
had worked at Mitsui Trading Company (aclose partner to Toyota) and had alot of international experienceinthe
U.S. and Europe. Kamiya ended up creating the Toyota dedler network in Japan and was a so responsible for
expanson of Toyotainto salesin the U.S. Eventualy he became the honorary chairman of Toyota. Onefamous
quote from Kamiyareflectsthe customer first philosophy he preached and ingrained in others throughout his career:

The priority in receiving benefits from automobile sales should be in the order of the customer, then the
dealer, and lastly, the manufacturer. This attitude is the best approach in winning the trust of customers and
dealers and ultimately brings growth to the manufacturer.

Unlike the use of auto showroomsin the United States to boost sales, Japan stradition is door-to-door saes. In
Japan, auto companies have extensive data on customers and know when to come knocking at the door. For
example, when Mikais about to become of ageto drive, there will be asalesperson contacting her to outfit her with
just the right Toyotafor her needs. The persond attention creates abond between customers and the company. If
customers need auto repairs, they arelikely to cal the salesperson for help rather than dedl with an impersona

mai ntenance department. This supports the goa of Toyotato have customersfor life and for the lives of their
descendants.

Toyota used this practice of door-to-door sales, and later its dealerships, as away to teach new employees how to
see and understand things from the customer s perspective. | asked Tashiaki Tag Taguchi, president and CEO of
ToyotaMotor, North America, if he could remember any specid experiencein hislifewhen heredlly learned what
the ToyotaWay was dl about. He recalled an early experience sdlling Toyotacars.

Thefirst assignment | got as a freshman trainee , | had to go through various operating departments of
Toyota Motor Sales Company and three of us were sent to the dealershipsto see if factory people would
benefit by spending a few months at dealerships. So | spent about five months at the dealership in Nagoya,
where | visited house to house carrying brochures, and sold a total of nine new and used cars during that
time. But the point was |earning about our customers. | think Toyota istrying to give freshmen an
opportunity to learn about themselves. Even today, freshmen have a baptism to go to the dealership for a
month or two to learn.

Going to the source to see and understand (genchi genbutsu) extends to understanding what customerswant. It is
not sufficient for leadersto pore over marketing data or listen to marketing presentations and get an abstract sense of
the customer. Selling door to door is one way to get inside the heads of customers and develop aviscera sense of
what purchasing a Toyotameansto cusomers.



This document is created with the unregistered version of Document2PDF Pilot.

[« ereviovs [ nexr |



This document is created with the unregistered version of Document2PDF Pilot.

The Chief Engineer: The Critical Link to
lnnovation, L eadership, and Customer Satisfaction

Inatraditiona auto company, it isdifficult to pin down where the real respongbility for anew vehicle development
program lies. Many departments and many executives have partid responsbility. If you want to find who has
respongbility for anew vehicle development program at Toyota, find the chief engineer (CE), because the buck stops
there. In many ways, the CE epitomizes the Toyota approach to leadership (as seen in Chapter 5 and 6).

Traditiondly, theimportance of a person at acompany directly relates to how many departments or direct reports he
or she has. Thisisthe hierarchy of top-down management. Judging by this standard, the Toyotas CE isavery
unimportant person. Although thousands of Toyota associates work on anew vehicle program, the CE has perhaps
only ahdf-dozen people formaly reporting to him. Thisis because Toyota uses amatrix organization structurein
engineering. (See Figure 15-2 from Cusumano and Nobeoka, 1998.)[ 2]
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Figure 15-2: Toyota s product devel opment matrix organization3

Vehicle centersl, 11, and 111 each focus on afamily of products rear-whed! drive cars, front-whed drive cars, and
utility vehiclesivans. Thefunctiond groupswithin each center, like body engineering and chassis engineering, are
technica specidty (functiona) groupswith their own genera managers. The genera managers control the engineers
by assigning them projects, generating their performance evauations, and the like. The CE controlsthe vehicle
program and is responsible for the results, but not the people who work on the project. The CE hasto depend on all
of the functional groupsto supply the people and get the work done. Whileit isan American adage that managers
must have authority commensurate with their responsibility, the CE system works contrary to thisbelief and therole
would be uncomfortable for most U.S. managers.
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John Shook, former Toyota manager and alifelong student of TPS, described this system to me as responsibility
without authority and acommon practice within Toyota. At Toyota, forma authority istypicaly onelevel up fromthe
respong bility. Thisforces the person responsible, who has no formal authority, to defend his or her ideas, work
through other people, and convince the person with forma authority that the ideas are correct. The only defense for
taking action isto present the red facts of the Stuation to the formal authority. This process forces managers either to
uncover the facts and develop acompelling case for their position or to go out on alimb and prove they are right
through demonstrated success. For example, in the case of the development of the first Lexus, Ichiro Suzuki pushed
the Lexus beyond the original conception of senior executives asavehicle only for the American market and pushed
its performance characteristics beyond what the senior executivesin charge of the functiona groups thought was

possible.

Why doesthe CE system work at Toyota? Clark and Fujimoto (1991), who wrote an influential book on Toyota s
product development system, referred to the CE asa heavyweight project manager. Thisisin contrast to U.S.
companies, where project managers are often lightweights with little real authority. But the CE does not have formal
authority in the American sense by design. The checks and bal ances of the system force the CE to sdll hisor her
ideas. On the other hand, the CE isapowerful and influentia person who is empowered through multiple sources,
induding:

Being blessed by top executives at Toyota. The CE hasthe ear of these executives and they are committed
to getting the CE the resources to succeed.

Controlling the vehicle program. Thefunctiona groupswherethe engineersresde aredl in support roles
to the development process, which is controlled by the chief engineer and which isthe birthplace of dl the
exciting new design programs.

Leading the program. CEs are sdlected for this honorific position because of ahistory of excellencein
leadership. Moreover, they get to do it again only if they are successful on the last program.

Having proved that you are an exceptional engineer. Y ou aso riseto this position because you have
demonstrated exceptiona technica engineering capability. CEs have much broader training and exposure
across severd engineering specidtiesthan most other engineersat Toyota

Being a critical link between engineering and customer satisfaction. Toyota has managed to build a
culture of individuas focused on customer satisfaction and they recognize the CE asacritica link in that
commitment.

| think that the phrase heavyweight project manager does not do justice to the important role the chief engineer
plays. Suzuki was known asthe Michael Jordan of chief engineers. This reputation came from repeated technical
achievements that demonstrated remarkable technica skills and engineering intuition. At Toyota, the CE is someone
who isin the trenches of engineering and knows how to play the game. He or she exemplifieswhat an excellent
engineer isthrough actions and leadership.
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[2]Michagl A. Cusumano and Kentaro Nobeoka, Thinking Beyond Lean: How Multi-Project Management Is
Transforming Product Development at Toyota and Other Companies (New Y ork: Free Press, 1998).
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The Common Themes of Leadership at Toyota

Toyotaleaders have a digtinctive approach and philosophy that fitsthe Toyota Way. The two-dimensiond leadership
matrix in Figure 15-3 helps depict what distinguishes |eadership at Toyotafrom leadership at other companies. On
the one hand, leaders can either rule by top-down directives or use a bottom-up involving style to devel op people so
they can think and make the right decisions on their own. We have seen repeatedly that Toyotaleaders are

pass onate about involving people who are doing the vaue-added work in improving the process. Y et encouraging
employee involvement by itself is not enough to define a Toyotaleader. A second dimension requiresan in-depth
understanding of thework in addition to genera management expertise. It was fashionablein the U.S. in the 1980s
to think of thetypica successful manager asan MBA who could wak into any business and ingtantly run it by looking

at the numbers and using general management and leadership principles to whip the organization into shape. No
Toyota Leaders
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Figure 15-3: Toyotaleadership mode

The least effective manager in thismode istop-down and has only genera management expertise the bureaucratic
manager. This characterizes alarge portion of U.S. managers. How effective can you beif you aretrying to run the
organization through command and control without any intimate understanding of what is going on? Y our only choice
iIsto make alot of rules and policies and measure performance relative to those rules and policies. Thisleadsto
metrics-driven management that takes the focus away from satisfying customers or building alearning organization.

The bottom-up leader who wants to devel op employees but does not really understand the work is called the group
facilitator. The bdlief isthat if aleader has strong facilitation skills, he or she can motivate employeesto work together
toward common goals. Facilitators are catalysts but cannot teach or guide the junior people on the content of the
work. Leaders like these can be great at motivating teams and helping them to develop. But can they really coach or
mentor othersin what they do not understand? They don t even have the expertise to judge excdlent work and
contributions from subordinates.

The next type is atop-down leader with a strong understanding of the work an expert in the field who lacks people
skillsand can be atough taskmaster. The taskmaster treats subordinates like puppets, pulling al the strings at the
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right time, amagjor burden since one missed pull of astring might cause the work processto collapse. Thistype of
leader islikdly to be distrustful of otherswith less experience. Like the bureaucratic manager, he or shewill give
orders, but ordersto do specific tasks exactly as ordered. Thisisthe definition of micro-management.

By contrast, the Toyotaleaders, by having a combination of in-depth understanding of the work and the ability to
develop, mentor, and lead people, are respected for their technical knowledge aswell asfollowed for their leadership
abilities. Toyotaleaders seldom give orders. In fact, the leaders often lead and mentor through questioning. The
leader will ask questions about the Situation and the person s strategy for action, but they will not give answersto
these questions even though they have the knowledge.

We show the Toyotaleader as partidly in al four of the quadrantsin Figure 15-3. Each of these forms of leadership
has arole at the gppropriate time and place. But hisor her primary leadership roleis as builders of alearning
organization adistinctive strength of Toyota s culture. The roots of Toyotaleadership go back to the Toyodafamily
who developed ToyotaWay Principle 9: Grow |leaders who thoroughly under stand the work, live the
philosophy, and teach it to others.

If welook at al of the great leadersin Toyota s history we see they share severd common traits:

Focused on along-term purpose for Toyota as a va ue-added contributor to society.

Never deviated from the precepts of the Toyota Way DNA and lived and modeled themsalves around this
for al to see.

Worked their way up doing the detailed work and continued to go to the gemba the actual place where the
real added-vaue work isdone.

Saw problems as opportunitiesto train and coach their people.

A common phrase heard around Toyotais Before we build cars, we build people. Theleader sgod at Toyotaisto
devel op people so they are strong contributors who can think and follow the ToyotaWay at al levelsin the
organization. The leader sred challengeishaving the long-term vision of knowing what to do, the knowledge of how
to doit, and the ability to develop people so they can understand and do their job excdllently. The payoff for this
dedication is more profound and lasting to a company s competitiveness and longevity than using aleader merely to
solveimmediate financid problems, make the correct decision for agiven situation, or provide new short-term
solutionsto bail acompany out of abad Stuation. A company growing its own leaders and defining the ultimate role
of leadership as building alearning organization laysthe groundwork for genuine long-term success.
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Chapter 16: Principle 10: Develop
Exceptional People and Teams
Who Follow Your Company s
Philosophy

Overview

Respect for people and constant challenging to do better are these contradictory? Respect for people means
respect for the mind and capability. You do not expect them to waste their time. You respect the capability of
the people. Americans think teamwork is about you liking me and | liking you. Mutual respect and trust
means | trust and respect that you will do your job so that we are successful as a company. It does not mean
we just love each other.

Sam Heltman, Senior Vice President of Administration
Toyota Motor Manufacturing, North America

(one of the first five Americans hired by Toyota)
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Form vs. Function of Teams

Genera Motors has had a unique opportunity through itsjoint venture with Toyotaat the NUMMI plant to learn the
Toyota Production System firsthand. In recent years, they have been doing quite well in applying TPS. But that was
not waysthe case.

In the early stages of the joint venture, GM tried to carbon-copy TPS throughout the organization. Among the things
GM copied was the work group structure, which consists of small work groups of four to eight people that use an
hourly team leader to act in asupport and coordination role for the group. The hourly team leader does not perform a
manual job unless someone is missing. About three or four work groups report to the first-line supervisor, caled the
group leader, asdaried position. These two |leadership roles are central to solving problems and implementing
continuous improvements (kaizen).

At GM theteam leadersin particular werein anew role. They added alayer on the organizationa chart, so their
existence needed to bejustified. So at some point an executive wanted to know how the groups were performing.
GM conducted atime study to measure how the GM team leaders were using their time throughout the company as
well asapardle study for NUMMI team leaders. The overarching difference between GM and NUMMI team
leadersisthat GM team leadersdidn t realy understand their role. In fact, only 52% of the time the GM team leaders
were doing anything that you could regard as work, while NUMMI team leaders were actively supporting the
assembly line workers and spent 90% of their time doing work on the shop floor. Some of the things the NUMMI
team leaders were actively doing:

21% of their time was spent filling in for workers who were absent or on vacation. GM team leaders did this
1.5% of thetime.

10% of their time was spent ensuring asmooth flow of partsto the line. GM team leaders were at 3%.

7% of their time was spent actively communicating job-related information. Thiswas virtudly absent at GM.

5% of their time was spent observing the team working, in order to anticipate problems. Thisdid not happen
adl aGM.

Basicaly, GM team leaders focused on emergency relief of workers (e.g., so workers could use the restroom) and
quality ingpection and repair. When there were no immediate problems and no firesto put out, they went to aback
room for abreak. What GM was lacking was obvious. it did not have the Toyota Production System or the
supporting culture. It merely copied and appended the work group structure onto traditional mass-production plants.
The lesson was clear: don t implement work teams before you do the hard work of implementing the system and
culture to support them.
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ThePrinciple: Developing Excellent I ndividual
Work While Promoting Effective Team Work

Tak to somebody at Toyota about the Toyota Production System and you can hardly avoid getting alecture on the
importance of teamwork. All systems are there to support the team doing value-added work. But teams do not do
vaue-added work. Individuas do. The teams coordinate the work, motivate, and learn from each other. Teams
suggest innovative ideas, even control through peer pressure. Nevertheless, for the most part, it ismore efficient for
individualsto do the actual detailed work necessary to produce a product. Teams can coordinate in meetings, but in
most cases, not awholelot of the detailed work gets doneif individuals spend al their timein meetings.

Toyota has established an excellent baance between individua work and group work and between individua
excellence and team effectiveness. While teamwork is critical, having individual s work together in a group does not
compensate for alack of individual excellence or understanding of Toyota s system. Excellent individua performers
arerequired to make up teamsthat excel. Thisiswhy Toyota puts such atremendous effort in finding and screening
prospective employees. It wants the right individua s to train and empower to work in teams. When Toyota selects
one person out of hundreds of job applicants after searching for many months, it is sending a message the capabilities
and characterigtics of individuals matter. The years spent carefully grooming each individual to devel op depth of
technical knowledge, abroad range of skills, and a second-nature understanding of Toyota s philosophy speaksto
the importance of theindividud in Toyotas system.

Toyotasassumption isthat if you make teamwork the foundation of the company, individua performerswill give
their hearts and souls to make the company successful. Originally, the Toyota Production System was caled the
respect for humanity system. Asyou will read on, you will seethat the Toyota Way is not about lavishing goodies on
people whether they have earned them or not; it is about challenging and respecting employees a the sametime.
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L aunching a Toyota Facility in North America:
One Shot at Getting the Culture Right

By the time Toyota began setting up its service partsfacility in Hebron, Kentucky, the management team had learned
from experience that a successful startup depended much more on creeting a Toyota culture than on building afacility
with the right technology. Y ears earlier, Toyotaset up agloba service parts distribution center in Ontario, Caifornia
Whilealot of planning and thought went into the launch of the Ontario, Cdifornia, facility and how to develop the
people there, the management team believed it could build on that experience and improve on the launch. The
long-term vision for Hebron was to have a service parts operation driven by empowered work teams, asisthe case
in Japan. But the experience a Ontario taught them that empowering employees too quickly when setting up the
facility can be premature. Until individuals and teams redly understand the ToyotaWay and TPS, they arenotina
position to be empowered.

| vigted the Hebron facility about three years after it was launched. Manage-ment was dill in the process of dowly
implementing work teams and granting autonomy to workers. What are these people doing that is so complex that
they need over two yearsto be ready to contribute aswork teams? According to the manager of the facility, Ken
Elliott, We are not building awarehouse; we are building a culture. Thisiswhy we have been as successful aswe
are. He believed it was worth the time to develop the culture early on because we have one shot at thisto get the
cultureright.

At Hebron, they began building a culture by using a three-stage process to select the best associates. It took about
oneyear to do the bulk of the hiring. First was the written application process. Getting people to apply was not
difficult. An announcement was made to the local pressthat Toyotawould be opening the facility and there would be
new jobs. The resulting newscast, not a paid advertisement, resulted in 13,500 applicants for 275 jobs. Second, from
this pool they randomly selected a subset to attend ajob fair where there were opportunities for informal meetings
and assessments. Third, arandom sample of those who passed the job fair were invited to three one-hour meetings
for interviews. Randomness was used to ensure fairness and diversity. After abackground check, drug test, and
physical exam, thefindistswere offered jobs.

The early stages of the selection process were designed to winnow down the applications to a reasonable number.
Thejob fair was designed using Toyota Way principles. The goas were both to educate the applicantsin Toyotas
philosophy and to seewho fit in. Thefair included presentations on Toyotas history and culture and that of service
parts operations, aredigtic videotape of what it isliketo work in thefacility, areview of Toyota benefits, an
overview of the selection process, and findly awritten test. The most important process was the third stage of
face-to-face interviews to determine whether Toyota could mold the individua svalues and persona characteristics
into the ToyotaWay. In the year prior to full launch, 37 associates were hired to be on the design team to develop
the operational processes and 20 others were assigned to support roles. These hourly associates then helped in the
interviewing of other hourly associates who would later join their teams. Some associates had to wait ayear or more
to get their actua job offer. Y et this process was rel atively quick and informal process compared with the process at
other facilities, like Toyota, Georgetown, where aptitude tests were given and applicants were put on teamsto solve
problems while being videotaped and then often waited one to two yearsto get their job offers.

Elliott had learned from his experience at the Ontario facility the importance of ramping up gradualy and
systematicaly. So, the Hebron team devel oped a four-phase implementation process over an 11-month period.
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In phase one, the facility operated at avery low volume level, so there was alot of dack timeto get the job duties
and respongibilities right. The teams worked out the basic operationa procedures, often in a crude form, tested
standard operating procedures, and trained and taught some more. In phase two, management picked the best
suppliersto ship low-volume parts to the operation, and there were only afew resulting problems receiving the parts
ontime. In phasethree, the teams added smaller suppliersthat were not as sophisticated in their manufacturing and
logistics systems. This added variability to the process, which further challenged associates. In phase four, they findly
brought high-volume suppliers on line. At each phase, management took the time to teach more of the Toyota\Way.
This staged process dso dlowed for bringing on hourly associates gradually over time, so al 230 did not haveto be
trained at the same time. Even within each of these phases, there were multiple live smulations before going live with
anew process. Each stage posed new challenges, but the earlier stages built a set of skills and routines, along with
confidence.

The result was a very smooth ramp up. Using metricslikefill rate (percent of parts available when customers wanted
them), the Hebron facility was the best launch of any such Toyotafacility in North America
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Developing Teams at Toyota: Not a One-Minute
Proposition

One surprise | had when | was visiting the Hebron operation was the frequent referenceto Situational leadership that
they had learned from Ken Blanchard, famed author of The One-Minute Manager . Thiswas only one of anumber
of leadership modd sthey had learned from, but it a first struck me asincongruous with the Toyota philosophy. They
showed me an evolutionary model of high-performance work teams that they had gotten from a Blanchard workshop
that helped them think about the gradua process of developing work teams.

This prompted me to read The One Minute Manager Builds High Performing Teams (Blanchard, Carew, and
Paris-Carew, 2000). The book issimilar to othersin the One Minute Manager series. The basic premiseisthat
groups haveto develop over time and cannot jump from abunch of individualsto a high performing team
immediately. Blanchard describesfour stages of team devel opment:

Sage 1. Orientation. The group needs strong direction from the leader and must understand the basic mission, rules
of engagement, and toolsthe memberswill use.

Sage 2: Dissatisfaction. The group goesto work, which isalot lessfun than talking about great visions of success,
and the members discover it is harder than they thought to work as ateam. In this stage, they continue to need strong
direction (structure) from the leader but also need alot of social support to get through the tough socia dynamics
they do not understand.

Sage 3: Integration. The group startsto develop aclearer picture of the roles of various team members and begins
to exert control over team processes. The chalengeisfor the group to learn about roles, goals, norms, and team
structure. The leader does not have to provide much task direction, but the team still needs alot of socid support.

Sage 4: Production. Thegroup putsit al together and is functioning as a high-performing team with little task
support or socia support from the leader.

It was clear to me that what Toyotawas doing with this ssimple model was combining TPS thinking with the Stuationa
leadership mode into something new and different and much more powerful. The book by Blanchard et al. focuses
on people coming together in task forces and holding meetings. Thisiswhat | normdly think of astemporary
problem-solving groups. Toyotawas building work teams that were doing finely tuned work every day in addition to
making improvements to the work process as problem-solving groups. It was much more than task force meetings.

Combining the concepts of Situational |eadership with the highly evolved work processes of TPSled to something
new that you could not teach in one minute. In fact, in Blanchard s book, one of his stages seemsto happen in afew
mestings, such as stage 3, Integration, which can even happen in even one well-facilitated meeting. Hebron was
taking three yearsto get to stage 4. Were they stuck in stage 3 with dow managers and mentally inferior workers?
Quite the contrary. Aswe saw earlier in the book, TPSisbased on aparticularly chalenging technical processthe
ideal of one-piece flow. Flow involves extremely tight coordination between each step in the process and this
coordination helps build effective work teams.
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Figure 16-1 illustrates the effects of flow on team functioning. In the top half, we have traditional batch-and-queue
manufacturing. Each worker isdoing hisor her job at hisor her own pace and building to inventory in this case
overproducing and creating waste. Under this system, the next operator in the processis obliviousto any problems
occurring upstream or downstream. Aslong asthereisinventory of incoming parts and the workers are alowed to
build up as many parts as they want in the outbound queue, they can work happily aong, regardiess of what their
associates are doing. Even if aworker produces a defect, it may not be caught in this shift and operatorsin the next
shift can worry about it. If the next worker catchesit, he or she can just put it aside and take agood part from the
large pile of inventory. The person sitting down at Station C has the good job and probably has waited yearsto get
that cushy job.

Now the one-minute manager comes adong and saysit stime to become ateam. (Y ou can subgtitute for Blanchard
any team-building program you may have experienced.) So everyone pilesinto the conference room to work on
improving productivity. What is likely to happen isthat the team will focus on reducing the amount of timeit takesto
perform the value-added processes, the work they perform, or work on creature comfortslike the lighting and
putting in awater cooler. In the batch-and-queue process, the workerswork individualy, so it is naturd that they
focusonly ontheir individud tasks.

Now let s consider the case of a TPS expert coming in and analyzing the batch-and-queue operation in Figure 16-1.
The expert would immediately observe that thereis no flow and that thereisagreat ded of waste. Thefirst task of
the TPS expert might be to improve the flow and diminate most of the inventory that is getting in theway of tying
together operations. The squares are kanban squares: aslong asthereisapiece in the square, stop building. The
expert would want the flexibility of staffing the cell with one, two, or three people, depending on the demand, so
eventudly al team memberswill need to learn every job and rotate. To reduce the number of peoplein the cdll and
have each person doing multiple jobs, the expert must get rid of the cushy chair. Y ou can t have workers stopping
and stting in the chair. What you need isateam creating value for customers, doing only what needsto be done. We
can seethe dissatisfaction stage coming up fast and furious from that worker who lost the chair. In addition, there
may be more dissatisfaction when the new flow revea sthat the work can be done using two workers, not three.

-
: A
Teams using batch & |
and queue Station B | |
-4
w

producticon

Teams using one-
picce flow

Work Cell

Figure 16-1: Teams and batch production versus one-piece flow

Infact, the very stages described by Blanchard apply nicely to the process of implementing TPS and work teams, as
the Toyota service parts management team had learned, though the process takes years and not minutes. When the
service parts operation was set up, apart from asmall group of leaders who had experience with TPS, the concepts
were dl new to the recently hired associates. In stage 1, the leadership group explained the vision, orienting team
members, and did various smulations, which were fun. Morale was high. The team members got some awareness
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training in TPS, but could not really understand it. At this point, the leadership group had to be very directive.

Astheteam dowly ramped up production under management s direction, there were natural problems and setbacks.
Stage 2 kicked in and morae went down abit. The team needed alot of socia support from the group leaders, aong
with continued direction. However, unlike Blanchard s model, the group leaders could not focus only on socia
support and stop being directive, especialy since they were still removing waste and making jobs more
Interdependent. So a combination of directiveness and socid support was still needed while associates removed
waste and contributed new ideas to improve the technical process.

After three years, the group leadersfinally felt the associates had matured to the point that, in some home positions,
they could assign some associates to team leader roles and move the group toward being more self-directed. They
werein Blanchard s stage 3. The move toward stage 4 is continuing to evolve over years.

Theway | seeit, the difference between the one-minute version of Situationd leadership and the Toyotaversonisthe
difference between holding meetings with action items and actualy working asateam in atightly coordinated,
complex work system. Theindividuasin the coordinated system are executing standard operating procedures and
thereisaneed for tight synchronization across associates to get the job done right. Thistype of team building does
not happen in a conference room across afew well-facilitated meetings.
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Work GroupsArethe Focal Point for Solving
Problems

In aconventiona automotive plant, white-collar or skilled-trade staff isresponsible for problem solving, quality
assurance, equipment maintenance, and productivity. By contrast, shop floor work groups are the foca point for
problem solving in the Toyota Production System (see Figure 16-2).
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Figure 16-2: Typica Toyota organization assembly operation

Source: Bill Congtantino, former group leader, Toyota, Georgetown

The associates who perform the value-added jobs are the most familiar with the actual work and the actual problems
that affect the work. Since Toyota existsto add vaue for its customers and it is team members who do the
value-added work, the team members are a the top of the hierarchy. Therest of the hierarchy isthere to support
them. The next line of defenseisthe team leader, an hourly employee who worked on the line but has an opportunity
for asmal promotion. The team leader cannot take disciplinary action but is there to support the team members. The
fird-line supervisor isthe group leader, who is responsible for leading and coordinating a number of groups.

By the standards of many companies, Toyota has an organizationa structure that looks very inefficient lots of leaders
for asmall number of workers. Team leaderstypicaly have just four to eight workers they support and most of the
time the team leaders are not doing production jobs. Group leaders typically have three or four groups.

This concept of bottom-up management and employee empowerment isacliché in many companies, but Toyota
takesthisvery serioudy. The smal span of control of the team leadersis more amatter of necessity. In some
respects, the TPS bottom-up management is even more chalenging for teams, because TPS continuoudy takesthe
waste out of the value stream, that is, the inventory istaken out of the process, and it takes out waste from every job
position. On the other hand, traditiona job layouts are designed with waste built in, or at least little systematic thought
has been given to making the layout efficient and synchronized with other processes. Thiswaste isacushion from the
perspective of the worker. Now, remove that waste and replace it with additiona value-added tasks. Suddenly the
worker hasto be on histoes. Thiswould arguably be inhumaneif it were not for the team leader system. Theteam
leader islike an on-the-spot physician ready to jJump in any timethereisa problem, such aswhen thereisacal for
help through the andon system (Chapter 11). Theteam leader isaso asafety vave, dwayswaking the lineand
watching to seeif there are any problems emerging, such as parts getting low or someone getting behind who needs
assgtanceor relief.
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Theroles and responsibilities for team members, team leaders, and group leaders are summarized in Figure 16-3
(courtesy of Bill Costantino, one of thefirst group leaders at the Toyota plant in Georgetown, Kentucky).
Noteworthy isthe progression of responsibilities from team membersto group leaders. Team member s perform
manua jobsto standard and are responsible for problem solving and continuous improvement. Team leaders take
on anumber of the responghilitiestraditiondly done by white-collar managers, though they are not formally
managers and do not have the authority to discipline other team members. Their primeroleisto keep the line running
smoothly and producing qudity parts. Group leaders do many things that otherwise would be handled by specidty
support functionsin human resources, engineering, and quaity. They areintegrd to magor improvements of the
process, even introducing new products and processes. They regularly teach short topics. If needed, they are dso

capable of getting on the line and performing the jobs. Thereis no such thing as ahands-off |eader a Toyota.

Team Member (TH)
m Perform work to current standard
m Maintain 55 in their work area
s Perform routine minar maintenance
s Look for continuous improvement opporumities
& Support problem-solving small group activicies

Tearms Leader (TL)

s Process start-up and control

s Meet production goals

m Respond to andon calls by THM

m Confirm quality—routine checks

m Cover absenteeism

m Training and cross-training

s Work orders for quick maintenance

® Insure standardized work is followed

s Facilicate small group activities

& On-going continuous improvement projects
m Insure parts/materials are supplied w process

Group Leader

» Manpowerlvacation scheduling

m Monthly production planning

m Administrative: palicy, attendance, corrective actions

m Haoshin planning

s Team morale

s Confirm routine quality and TL checks

a Shift to shift coordinaton

s Process trials (changes in process)

m TH development and cross-training

s Report / track daily producton results

& Cost reduction activities

s Process improvement projects: productivicy, quality, ergonomics, ete.
s Coordinate major maintenance

s Coordinate support from outside groups

s Coordinate work with up-stream and down-stream processes
s Group safety performance

s Help cover TL absence

m Coordinate activities around major model changes

Figure 16-3: Toyotaroles and responsibilities

This same basic system of team leaders and group leaders applies throughout Toyota. The Hebron service parts
warehouse ismoving in thisdirection. Y ou dso see something Smilar in engineering. The equivadents of the team
leaders are first-grade engineers who have mastered a specific technical areaand take on the role of supporting and
developing junior engineersin their speciaty. At Toyota, when you are at the working levels of high-volume
production whether it is producing parts, engineering drawings, qudity plans, or sdesthereisawaysanimmediate
mentor there to support you day to day. Nobody is cut looseto figureit out for himsalf or hersdlf, though the
mentorship styleisto give chalenging assgnments and let you struggle until you pull theandon and cal for help.
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At Toyota, Everything You L earned in School
About Motivation Theory IsRight

Mogt of usat some point in our education learned about human motivation. If you took aclass, you may recal a
dizzying array of different theories and theorists and no clear way of figuring out who wasright or wrong. Which
motivation theory does Toyota, implicitly, subscribeto? Asit turnsout, al of them. All of the theories are used to
great effect at Toyota, though often with abit of atwist on the origind theories.

Figure 16-4 summarizes Toyota s gpproach to the five most prominent motivation theories. Thefirst two theories
assume people are primarily motivated interndly: intringic characterigtics of thejob itself motivate them to work hard
and do qudity work. The next three theories assume people are primarily driven by externa factors rewards,
punishments, and measurement toward goals. Toyota uses al of these approaches to motivate associates. We will

discusseach in turn.

Intermal Motivation
Theories

Coneept

Tayata Approach

Maskow's Noed

Sansfy kover bewel

Job security. good pay, safe

Enrichment Theory

Theorles

External Motivation |
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dosign work T reate
POt LIRS
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Higrarchy neads and move working condinons sty
emplayees up the kownr bvel neods, Culture of
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aotualization
Herzberg's Jobs Ebminate “dissatisfiers” | 55 ergoncmics programs

wisual managemont, buman
rescurco polickes address
yglene fcrors ContFucus
Improwiiment jols FoLitian,
aned buik-in feedback support
FSTiatGeTs

Taybar's Scientic
Manyemient

Scientifically sefect,
design wandardized
poba. train, and reward
with maney
performance relatre to

srandards,

All peientific management
principled followed but ar ghe
fraup level rather than
ridividual lewel and based on
employes imvolwment

Behavior Modiication
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SN
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Figure 16-4: Classc motivation theories and the Toyota Way
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| nternal M otivation Theories

Maslow s Hierarchy of Needs. Abraham Madow s need hierarchy looks at motivating people as equivaent to
satisfying their internal needs. Y our highest level of motivation will beto do the things thet better you asaperson
caled sdf-actudization. But there are afew steps you have to take before you can get there. Humans can work on
higher-level needslike sdf-actudization only if lower-level needs are satisfied physiologicd (e.g., having enough food
to eat), safety and security (e.g., feding safe from harm), and socia approva (having others you care about think well
of you). Thesefactorsare al external to you. There are then two higher-level needs salf-esteem (you feel good about
yoursdlf) and the ultimate self-actuaization striving to develop yoursdlf.

When you work for Toyota, your lower-level needs are covered. Y ou are well paid, you have job security, and you
areworking in asafe, controlled environment. The work group can help satisfy socia needs along with amyriad of
socid activities at work and after work. Toyota s culture emphasizes the use of challenging work situationsto build
sdlf-confidence in their people for experimenting and accomplishing exceptiona featsthat can movein the direction of
sf-actudization.

Her zberg s Job Enrichment. Frederick Herzberg stheories are smilar to Madow s, but they focus on
characteristics of work that are motivators. He said that what Madow called lower-level needsareredly hygiene
factors. Their absence will cause dissatisfaction, but providing a person more and more of them will not positively
motivate. For example, aclean and bright work environment, nice eating facilities, and good pay and benefits can
help keep peoplein the job, but more hygiene factors do not make people work harder. If you really want to
motivate people, you have to go beyond the hygiene factors and enrich jobs so they are intrindgcaly motivating.
People performing the work need feedback on how they are doing. They need to perform awhole piece of work,
oneinwhich they can identify with the product of their work. They aso need a degree of autonomy.

Toyota has done agood job of providing for the hygiene factors through job security with safe and attractive work
environments. Nevertheless, on the face of it, an assembly lineis anything but enriching. People do the same mindless
task repeatedly and are responsible only for atiny piece of an overal product. However, TPS adds a greet ded to
make the tasks more intringcally motivating and Toyota has specificaly worked on designing assembly linesto
improve job enrichment. Some of the features that make the job more enriching include job rotation (which givesthe
work group ownership over a subsystem of the vehicle), various kinds of feedback on how workers are doing at
their jobs, the andon system (which alowsthe worker to be proactive in solving problems), and agood deal of work
group autonomy over the tasks. Toyota became interested in job enrichment in the 1990s and redesigned its
assembly lines so that parts that make up a subsystem of the vehicle are ingtdled in one specific area on the assembly
line. Rather than awork group assembling eectrical systems and then putting in floor mats and then door handles, a
work group might focus amost exclusively on the electrical system under the hood. For white collar workers, Toyota
organizes teams around complete projects from start to finish. For example, the design of theinterior of thevehicleis
the respongility of one team from the design phase through production. Having the respongibility of participating in
the project from beginning to end enriches and empowers the employee.
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External Motivation Theories

Taylor s Scientific Management. Taylorism isthe ultimate in externa motivation. People come to work to make
money end of story. Y ou motivate workers by giving them clear sandards, teaching them the most efficient way to
reach the standard, and then giving them bonuses when they exceed the standard. The standards are for quantity, not
qudlity. In Chapter 12, we discussed how Toyota s system is a so based on standardization, but workers have
respongbility for improving standardized work. Basically, Toyota turned scientific management on its head and turned
over control of standardization to work teams. While Taylor gtrictly focused on individua incentives for productivity,
Toyotadistributes work to teams. Groups, not individuals, take on respons bility. Performance measures are about
how the group isdoing.

Behavior M odification. Behavior modification is the more generalized approach of using rewards and punishments
to motivate. In behavior modification, we recognize that there are many things that people find rewarding and
punishing, that go beyond money. It could be praise from a supervisor or peer. It could be winning an award. The
important point isthat the positive or negative reinforcement comes as quickly as possible after the action.

Toyota s system based on continuous flow and the andon system isided for powerful behavior modification.
Feedback is very rapid. The best kind of negative feedback isimpersond and people find out how they are doing
without asupervisor even telling them by uncovering quality problemsimmediately. Asfor praise or reprimands from
supervisors, the group leaders are right there on the floor in a perfect position to give immediate feedback to
associates. In addition, they aretrained to do it.

One example of asplashy reward system developed by Toyotain the United Statesis the perfect attendance award
used in dl U.S.-based manufacturing facilities. Attendanceis critical within Toyota, because associates are very
skilled and part of ateam, and staffing islean. The perfect attendance system rewards perfect attendance zero
unexcused absencesin ayear. Those who make the perfect attendance club are invited to abig banquet held at a
magor convention center. About a dozen brand-new Toyota vehicles are paraded on stage. A lottery picks winners
who drive home the vehicleswith taxes and fees dl fully paid. About 60% to 70% of Toyota associates get into the
perfect attendance club not asingle day of missed work or lateness. Thetotal cost of this one-night extravaganzato
Toyotafor getting thousands of associatesto cometo work on time every day is peanuts.

Goal Setting. Put smply, people are motivated by challenging but attainable goa's and measurement of progress
toward those godslike playing agame. Toyota s visua management systems plus policy deployment mean that teams
always know how they are doing and always are working toward stretch improvement targets.

Policy deployment sets challenging, stretch goas from the top to the bottom of the company. Careful measurements
every day let work teams know how they are performing.
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People Drive Continuous | mprovement

Toyotainvestsin people and in return it gets committed associates who show up to work every day and on time and
are continudly improving their operations. On one of my vigts, | found that in the past year at the Toyota,
Georgetown, assembly plant associates made about 80,000 improvement suggestions. The plant implemented 99%
of them.

So how can you get your employeesto work diligently to do their jobs perfectly and strive to improve every day?
Build asystem that follows Toyota Way who follow your company s philosophy by first looking at the system
dynamics of your organization. Building excellent people who understand and support your company s cultureisnot a
matter of adopting Smple solutions or an afterthought of gpplying motivationa theories. Training exceptionad people
and building individua work groups needs to be the backbone of your management approach, an approach that
integrates your socid systemswith your technical system. Throughout this book, you have seen how one-piece flow
drives positive problem-solving behaviors and motivates people to improve. However, you need a socia system and
culture of continuous improvement to support this behavior.

Of course, you cannot pull aready-made culture out of awizard s hat. Building a culture takes years of applying a
consistent approach with consistent principles. It includes the foundationa € ements of Madow. People must havea
degree of security and fed they belong to ateam. Y ou must design jobsto be challenging. People need some
autonomy to fed they have control over thejob. Moreover, there seemsto be nothing as motivating as challenging
targets, constant measurement and feedback on progress, and an occasiond reward thrown in. The rewards can be
symbolic and not dl that costly. In the end, building exceptiona people and teams derives from having in place some
form of a respect for humanity system.
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Chapter 17: Principle 11: Respect
Your Extended Network of
Partnersand Suppliers by
Challenging Them and Helping
Them Improve

Overview

Toyota is more hands-on and more driven to improving their own systems and then showing how that
improves you.... Toyota will do things like level their production systemsto make it easier on you. Toyota
picks up our product 12 times per day. They helped move presses, moved where we get the water from,
trained our employees. On the commercial side they are very hands-on also they come in and measure and
work to get cost out of the system. There is more opportunity to make profit at Toyota. We started with
Toyota when we opened a Canadian plant with one component and, as perfor mance improved, we were
rewarded, so now we have almost the entire cockpit. Relative to all car companies we deal with, Toyota is
the best.

an automotive supplier

Auto industry suppliers consigtently report that Toyotaistheir best customer and aso their toughest. We often think
of tough asdifficult to get dong with or unreasonable. In Toyota s case, it meansthey have very high standards of

excellence and expect dl their partnersto rise to those standards. More importantly, they will help dl their partners
rise to those standards. This chapter explains how this unusua approach to supplier relationships works.

Let sstart with an example of an ineffective (but sadly typical) approach to supplier relationships. In 1999, one of
the Big Three U.S. auto companies, which | |l call American Auto, decided it wanted to makeits supplier
relationships the best in the industry. American Auto wastired of hearing how great Toyota and Hondawere at
teaching and developing their suppliersto belean. For years, American Auto had worked to improve its relaionships
with suppliers, but when suppliers were asked who the leaders were in supplier development, it was uniformly
Toyotaand Honda. Their goal wasto develop a supplier development center that would become the global
benchmark for best practice. Even Toyota would benchmark American Auto.

Thisbecame ahighly visble project within American Auto s purchasing department, with championsfor its success at
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the vice president level. From the art the vice presidents dready had avision for their supplier development center.
Infact, onevice president aready had preliminary blueprintsfor building asupplier development center that would
have sate-of-the-art ingtructiona technology. Their building would be the biggest and best, and suppliers would
come together to learn best practices, including lean manufacturing methods.

Thefirgt step in the project was to collect data on the current Situation by interviewing about 25 suppliersto
American Auto. Most of these suppliers aready had interna lean manufacturing programs and many had surpassed
American Auto on lean. The main message from the supplier interviews was clear and consstent:

Tell American Auto not to waste their money building a big expensive building to train us, but instead to get
their own house in order so they can be a capable and reliable partner we can truly work with. Fix their
broken product devel opment process and ask them to implement lean manufacturing internally. We will even
help teach American Auto.

Thefollowing quote from asupplier provides aflavor of avery consstent message:

The problemis American Auto has inexperienced engineers who think they know what they are supposed to
do. | would rather have those who realize they need to learn and train them. It is not clear if it isthe reward
system that causes them to get aggressive and adversarial. | have worked with American Auto for almost 18
years and saw the wave of good people back then who were trying to help you. Now relationships have
deteriorated tremendously. It used to feel good working with the American Auto people. Today, | do not trust
them. Even people | worked with and trusted are finding ways to manipulate suppliers. It is almost sad.

Clearly American Auto needed to do a greet deal of work before any benefit would come from constructing afancy
supplier development center. The basic problems were inherent in the weaknesses of American Auto sown interna
systems, the lack of development of their own people, and their focus on carrot-and-stick management without
understanding their supplier s processes. They needed to earn the right to be leaders before they could expect their
suppliersto be followers and learn from them. They were along way off and, in fact, headed in the wrong direction.

Ultimately, cost-cutting killed the whole effort to build a supplier development center. That was 1999 and, if anything,
things have deteriorated even further a American Auto. American Auto isnot unusua in my experience in companies
that want to jump right to the benefits of astreamlined, efficient supply chain without doing any of the hard internal
development needed to get there.

In the meantime, Toyota has spent decades building astrong lean enterprise in Japan and has afast start at building a
world-class supplier network in North America. Suppliers are reacting positively to Toyotas demanding but fair
partnership approach. For example, the OEM Benchmark Survey, asurvey of auto suppliers by John Henke of
Oakland University that isthe principa measure of supplier relationsin the American auto industry, ranks Toyota
number one. In 17 measures from trust to perceived opportunity, the 2003 survey places Toyotafirgt, followed by
Hondaand Nissan, while Chryder, Ford, and GM arefourth, fifth, and sixth. And Toyota s scores keep getting
better, with a 7% improvement over 2002.[ 1]

A survey conducted by J.D. Power of automotive suppliers found that Nissan, Toyota, and BMW are the best North
American automakersin promoting innovation with their suppliers (Automotive News, Feb. 24, 2003). Honda and
Mercedes d so finished above average in fostering innovation, while the Chryder group, Ford, and Generad Motors
al wererated below average.

Toyota has been rewarded time and time again for its serious investment in building anetwork of highly capable
suppliersthat istruly integrated into Toyota s extended lean enterprise. Much of the award winning quaity that
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digtinguishes Toyotaand Lexus results from the excellence in innovation, engineering, manufacture, and overdl
reliability of Toyotas suppliers. And Toyota s suppliersareintegrd to the just-in-time philosophy, both wheniitis
working smoothly and when there is abreakdown in the system.

While many companies would abandon just-in-time when the first crigs hits, Toyotaworksitsway through therare
crisesworking hand in hand with suppliers. For example, February 1, 1997, afire destroyed an Aisin factory.[ 2]
Aisinisone of Toyotashiggest and closest suppliers. Normally Toyota dua sources parts but Aisin wasthe sole
source for something called a p-valve which isan essential brake part used in al Toyota vehiclesworldwide at that
time 32,500 per day. Toyotasvaunted J T system meant only two days of inventory were availablein tota in the
supply chain. Two days and disaster would strike evidence that J T isabad idea? Instead of fatering, 200 suppliers
sef-organized to get p-valve production started within 2 days. Sixty three different firms took responsbility for
making the parts piecing together what existed of engineering documentation, usng some of their own equipment,
rigging together temporary lines to make the parts, and keeping Toyotain business dmost seamlessly. The power of
the supply chain isfar more than information technology. It isthe power of ingenuity and relaionships.

[1]Source: Robert Sherefkin and Julie Cantwell Armstrong, Suppliers Prefer Japanese, Automotive News, May
12, 2003, pp. 1 and 50.

[2]Nishiguchi, T. and A. Beaudet, 1998, The Toyota Group and the Aisin Fire, Soan Management Review, Fdl,
pp. 49-59.
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ThePrinciple: Find Solid Partners and Grow
Together to Mutual Benefit in theLong Term

Go to a conference on supply chain management and what are you likely to hear? Y ou will learn alot about
greamlining the supply chain through advanced informetion technology. If you can get the information in
nanoseconds, you should be able to speed the supply chain to nanosecond ddliveries, right? What you are not likely
to hear about isthe enormous complexity of coordinating detailed, daily activitiesto ddiver vaue to the customer.
You are not likely to hear about relationships across firms about how to work together toward common gods. Y,
thisisthe heart of what has made Toyota s partnership with suppliersagloba benchmark.

When Toyota started building automobiles, it did not have capital or equipment for building the myriad of
componentsthat go into acar. One of Eiji Toyoda sfirst assgnments as anew engineer wasto identify high-quality
parts suppliersthat Toyota could partner with. At that time they did not have the volumeto give alot of businessto
suppliers. In fact, some daysthey did not build a single vehicle because they did not have enough quality parts. So
Toyoda understood the need to find solid partners. All that Toyota could offer was the opportunity for al partnersto
grow the businesstogether and mutualy benefit in the long term. So, like the associates who work ingde Toyota,
suppliers became part of the extended family who grew and learned the Toyota Production System.

Even when Toyota became agloba powerhouse, it maintained the early principle of partnership. It views new
suppliers cautioudy and gives only very smdl orders. They must prove their sncerity and commitment to Toyotas
high performance stlandardsfor quality, cost, and deivery. If they demongtrate thisfor early orders, they will get
increasingly larger orders. Toyotawill teach them the Toyota Way and adopt them into the family. Onceinside, you
are not kicked out except for the most egregious behavior.

Thisisnot to say that respect for the extended network of supplier partnersis analogous to being soft and an easy
target. Toyotasview isthat, just asit chalengesits own people to improve, it needsto challengeits suppliers.
Supplier development includes a series of aggressive targets and challenges to meet those stretch targets. Suppliers
want to work for Toyota because they know they will get better and devel op respect among their peers and other
customers. But no supplier | know that has Toyota as a customer believesit is easy to please. From Toyotas
perspective, having high expectations for their suppliers and then treating them fairly and teaching themisthe
definition of respect. Treating them softly or beating them up without teaching them would be very disrespectful. And
simply switching supplier sources because another supplier isafew percentage points chegper (a common practicein
the auto industry) would be unthinkable. As Taiichi Ohno said:

Achievement of business performance by the parent company through bullying suppliersistotally alien to the
spirit of the Toyota Production System.
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How Ford and Toyota Took Different Approaches
toaLogistics Partnership

An excellent example of the contrast in approaches between Toyota and its competitorsisin how Toyota
gpproached the logistic chalenges in building manufacturing and supply chain capabilitiesin North America. How can
Toyotaassembly plants get just-in-time ddlivery of parts multiple times per day to U.S.-based plants when they are
spread across the U.S. and Canada? One part of the solution was to use cross-docking (some call these bresk-bulk
facilities). In this case, the cross-dock takesin ddliveries of supplier parts afew timesaday and reconfigures them
into different mixes of products so they are shipped as mixed truckloads of the right number of partsfor oneto two
hours of production. The cross-dock alowsfor efficient pickup of parts from suppliersand for just-in-time deivery
to the assembly plant. Cross-docks are quite common in many industries, for example, in the food industry, and
normally cross-docking is subcontracted out as a commodity. What is distinct about Toyota s cross-dock isthe care
with which Toyotas partner, Trandreight, managesit and the care with which Toyota painstakingly teaches that
partner to use TPS. From Toyota s perspective, the cross-dock is an extension of the assembly line part of the
lifeblood of the value stream that gets partsjust in time from suppliers onto vehiclesand findly to cusomers. Itisal
part of theflow.

Ford Motor Company, in the mid-1990s, devel oped the Ford Production System, which was modeled after the
Toyota Production System. Mogt of the early focus was on implementation inside the four walls of the plant, but |ater
in the 1990s they began to focuson synchronous materia flow outside the plant mainly getting partsto the plant just
intimein smal lotswith frequent deliveries. So Ford did what many large U.S. companiesdo in thisStuation. Inthe
late 1990s, they hired an outside executive and gave him the task. The executive they hired had worked in logistics
for Genera Motors and had some exposure to NUMMI (though he had not worked there). He fit the Ford modd of
an aggressive, hard-driving leader who issues orders and expects action or heads to roll. He recognized that he had
to change the way the assembly plants were set up to accept just-in-time ddliveriesand ddiver partsin small
quantities, o he hired alarge group of experts on pull syslemsin the factory (over 20 of them) to straighten out Ford
sinterna logistics. They worked in the assembly plant, pulling inventory off the assembly line and in some cases
repacking partsfromlarge4 x 4 x 4 containersinto small containers holding one hour sworth of parts. They then
put in pull systemsto replenish the assembly line. This il 1eft the assembly plantswith large inventories of partsfrom
suppliersin the wrong-sized containers, but that was supposed to be taken care of by a separate external logistics
initiative, o they didn t worry about it.

This Ford executive decided to handle the externd part of the logistics process by hiring it out to athird-party
logisticsfirm, sort of like Toyota s supplier, Trandreight. He put out arequest for bid that had aggressive
cost-reduction targets for cutting logistics costs (10% per year) and offered the whole of North Americato the
company that would meet the target price. Penske Logistics won the bid and set out to get to smdler ot deliveries of
parts to the assembly plant. They took on responsibility for getting 167,000 production parts from 900 suppliersto
Ford sengine and assembly plants. They designed and managed the entire transportation network, dedlt directly with
the carriers, handled disciplinary issues, and paid bills.

The Ford executive issued the marching orders. every part every day. He meant he wanted every part currently
ddlivered weekly or monthly to the assembly plants to be delivered at least once every day. Thiswasa take no
prisoners order. Ironicaly, he called the project Nirvana and the centerpiece was the deal negotiated with Penske
Logistics. Ford stood to save hundreds of millions of dollarsin trangportation and inventory costs. Asaresult, the
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Ford executive was promoted to vice president of Ford s materia planning and logistics.

Penske Logistics set up abusiness unit with its own executive dedicated to the Ford business. Penske did not own
many of the assets associated with Ford s business, such astrucks or cross-docks, but instead was acting asa
broker, making the appropriate arrangements from Ford s end and the logistics end. Penske had full-time andysts
and traffic people who were setting up the gppropriate transportation logistics and then managing it on an ongoing
bass. This put Penskein an intermediary position in which it needed to both negotiate with Ford assembly plants on
thingslike delivery times and part quantities and negotiate with transportation service providers. In the assembly
plants, the plant managers had inventory reduction targets and arranged to set up much smaller, Toyotastyle parts
supermarkets and free up warehouse space for other business.

Overdl, the effort seemed to have dl the trappings of duplicating Toyota s system ... on the surface. But the results
were nothing short of adisagter. In an interview with a Penske manager responsible for design of the transportation
network in fall 2002, we learned:

Every part every day was great for the plants, because it hollowed out the buildings and they were making
money with that space. But it cost logistics $100 million more per year. After a while, it got so distasteful to
Ford that the VP in charge | eft and we wer e tasked with going back to the old system of delivering large
batches of parts weekly and monthly. We have been working on that for eight months. Ford senior
management is baffled at why we cannot do it in eight weeks. But it will take more like one year. The goal is
to get back to pre-Nirvana freight costs. By the end of Nirvana, we had the capability of shipping 95% of
parts every day. With the new vision, Ford management would like to see it around 60% and currently we
have it at around 80%. It was unrealistic to go fromnon-JIT to JIT and expect cost savings. | do not know
wher e the savings wer e supposed to come from. We just completed a study of delivery network improvement.
We think it will save Ford $8 million per year. But what will it do to the plants? It is going to put in more
inventory and they are not happy about that.

Thereisalot embedded in this case example that illustrates how Ford, under then CEO Jacques Nasser, had a
supplier management approach totaly in contrast with that of Toyota. Ford waswdl-intentioned in trying to learn
from TPSin moving to just-in-timein its parts supply network. What did Ford do wrong from the perspective of the
ToyotaWay?

Ford tasked an executive hired from the outside to manage amulti-billion-dollar logistics network, and he
was able to make mgjor decisions based on hisown vision.

This executive did not understand the Ford Way and had only a superficia understanding of how to get to a
just-in-time logistics network. For example, Toyotawould never try to move every part every day. That
makes sense for some parts but not others.

He handed off an amazing amount of responsibility to an outside vendor with which Ford did not have a
strong partnership at least not in this areaand on a project of this magnitude.
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The outside vendor was purely alogistics management company and in fact did not have any red expertisein
the Ford Production System. They knew how to move freight, and that isthe only network they wanted to
optimize freight codts.

The outside vendor never understood or believed in the mission of Nirvanaand thought Ford was making a
mistake that could only lead to higher cods.

Ford put an outside company between its plants and the logistics network, guaranteeing politica battles
between different functions that want to suboptimize for their own benfit.

Thelast point is an important one. Toyotaworks hard to break down barriers among functions so everyoneis
working toward acommon god. By hiring an outside logistics vendor that has the sole objective of reducing cost in
the transportation network, Ford was dmost guaranteeing conflict and suboptimization. As the Penske manager
explained:

We (Penske) are playing in the middle between the plants and the parts delivery network. The plants want
what is best for them. Optimizing delivery costs may not be the cheapest for a given plant. A plant may want
parts from a specific supplier delivered to it five times a week. If | go there once a week with a truckload of
volume, | save money for the delivery network but inconvenience that plant. Plants always want JIT delivery.
But the delivery network may be going to less frequent, less expensive deliveries. | talk to the plantsin
numbers and they talk to me in numbers. If my numbers are bigger than theirs. | win and the network wins.

The resultswere that Ford never redly got to just-in-time and an enormous amount of money was wasted. The
logistics network Penske was rebuilding after Nirvana still represented acompromise. For example, when plants
emptied out their warehouse space, they put in more production and reduced the amount of space available for
holding inventory for lessfrequent deliveries. As aresult, Penske had to rent warehouse space near the plants.

In contrast, Toyotadid not smply hand off respongibility to Transfreight for cross-docking, but rather dowly and
deliberately built Transfreight into part of the extended enterprise over a 10-year period. Trandreight wasajoint
venture formed in 1987 between TNT Logistics and Mitsui Trading Company part of the Toyotafamily of companies
in Japan. TNT Logistics had an existing logistics network and Toyotas god was to keep as much as possible of

North American auto supply in North America. Mitsui srolewasto be aslent partner but to give Toyota control
over thejoint venture. (Actually, it was 50-50 ownership.) With intense involvement by TPS expertsfrom Toyota,
thefirst cross-dock was set up. A Toyota advisor from Japan even toured the first cross-dock with the Transfreight
plant manager and drew on the floor what the system should look like.

The purpose of the cross-dock isto take in deliveries from distant suppliers afew times aday, temporarily store the
palets of materid, and then load trucks for the assembly plant with mixed loads going out about 12 times per day.
The assembly plants get frequent J T deliveries and trucks are full from suppliersto the cross-dock and from the
cross-dock to the assembly plant.

The cross-dock isdesigned using dl of the principles of the Toyota Production System (Karlin, 2003).[3] Itisa
flow-through facility, associates are involved in continuous improvement, visud indicators and mistake-proofing
devices are everywhere building in quality and religbility, and truck drivers have clearly defined rolesin picking up
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and ddlivering within tight time windows, including making qudity checks. Nothing isleft to chance. The systemis set
up using many of the principles of the service parts operations distribution system we discussed in Chapter 8 on flow.

Because of the tight coordination among parts suppliers, Transfreight, and the assembly plants, thereisacarefully
orchestrated flow of parts moving toward the assembly plants and the returnable containers coming back from the
assembly plants through the cross-docks. It isbasicaly a one-for-one exchange of full containersfor empty
returnable containers. Toyotaworks hard in the assembly plant to level the schedule, which aso levelsthe delivery of
parts through the network to the assembly plant. Thisleadsto avery even flow of parts from suppliersthrough the
cross-dock to the assembly plant and creates a bal ance between parts sent to the assembly plant and the returnable
contai ners sent back to suppliers.

Toyota started small with one cross-dock and one assembly plant and over adecade built up Transfreight so it
serves mogt of their North American cross-docking needs. Transfreight has added additional customers beyond
Toyotaand isaprofitable enterprise. Theresults:

Toyotaachieved itsgoad of just-in-time deliveriesin North America despite the greet distances.

The cogts of trangportation went down considerably after the cross-docking system wasin place. Before the
cross-docking, there were expensive milk runsfrom supplier to supplier over great distances, with the trucks
only partidly full. Now trucks are dmost aways very full in either direction.

Toyota saves money on returnable containers, using the minimum number because of the balance between
parts going to the assembly plant and empty containers returned every day.

Trandreight is continualy improving and reducing codts, like other Toyota operations.

Not only has Transfreight successfully solved Toyotas problem of J T logisticsin North America, but it has become
asuccessful international company and an exemplar of lean logistics. On two occasions, Transfreight haswon Toyota
s Truckload Carrier of the Y ear Award. Toyota has continued to give Transfreight additional business asit has
expanded globally to plantsin West Virginia, Indiana, Cdifornia, France, the United Kingdom, and Spain.

Itisinteresting to notethat TNT Logigtics did not understand the value of Transfreight and was unableto transfer the
remarkable lean logistics system to its own operations. Mitsui, on the other hand, saw Transfreight s stellar reputation
in the trucking and logigtics industry and its profitable growth. TNT and Mitsui discussed their positions and cameto
amutudly agreeable settlement in which Mitsui bought out TNT shalf of Trandreight. Effective June 27, 2002,
Mitsui became the sole shareholder in Transfreight.

[3]Jennifer Karlin, Defining the Lean Logistics Learning Enterprise: Examples from Toyota s North American
Supply Chain, unpublished doctora dissertation, University of Michigan, Ann Arbor, September 2003.
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Partnering with Suppliers While Maintaining
|nternal Capability

Toyotaisvery careful when deciding what to outsource and what to do in house. Like other Japanese automakers,
Toyota outsources alot, about 70% of the components of the vehicle. But it till wantsto maintain internal
competency even in components it outsources. These days a management buzzword is core competency. Toyota
has a clear image of its core competency, but seemsto look at it quite broadly. This goes back to the creation of the
company, when Toyota decided to go it doneinstead of buying designs and parts of carsfrom established U.S. and
European automakers.

Aswediscussed in Chapter 2, one of the philosophical roots of Toyotais the concept of self-reliance. It statesin the
Toyota Way document: We dtrive to decide our own fate. We act with self-rdiance, trusting in our own abilities. So
handing off key capabilitiesto outsde firmswould contradict this philosophy. Toyota sdls, engineers, and makes
trangportation vehicles. If Toyota outsourced 70% of the vehicle to suppliersthat controlled technology for them and
all its competitors, how could Toyotaexcd or distinguish itsef? If anew technology is coreto the vehicle, Toyota
wantsto be an expert and best in the world at mastering it. They want to learn with suppliers, but never transfer dl
the core knowledge and responsibility in any key areato suppliers.

In Chapter 6 the Prius was discussed. One of the core components of the hybrid engineis the insulated gate bipolar
transstor IGBT (a semiconductor switching device [IGBT] boosts the voltage from the battery and convertsthe
boosted DC power into AC power for driving the motor ).

Toyota engineers were not experts at semiconductors, but rather than outsource this critical component, Toyota
developed it and built a brand-new plant to make it al within the tight lead time of the Prius development. Toyota
saw hybrid vehicles as the next step into the future. They wanted sdlf-reliance in making that step. Oncethey had
that internal expertise, they could sdectively outsource. Senior managing directorsingsted on making the transstor
in-house because they saw it as a core capability for future hybrid vehicle design and manufacture. Toyotawantsto
know what isingdethe black box. They dso did not want to trust other companiesto put the effort they knew they
could apply into cost reduction.

In Chapter 6 we mentioned how Toyota decided to work with Matsushita to outsource the battery technology, which
isat the center of hybrids and future energy-€fficient vehicles. Toyota sorely wanted to devel op this capability
in-house, but findly did not have the time. Rather than smply handing off responsibility to Matsushita, Toyota
edtablished ajoint venture company Panasonic EV Energy. Thiswas not their first experience working with
Matsushita. The Electric Vehicle Divison of Toyota had dready co-devel oped with Matsushita a nickel-metal
hydride battery for an eectrical verson of the RAV4 sport utility vehicle, so they had aprior relationship and atrack
record of successfully working together.

Even with this past history of working together, the joint venture tested the company sdiffering cultures. Y uichi Fujii,
then Generd Manager of Toyota s Electric Vehicle Divison and Prius Battery Supervisor, a apoint of frustration,
said (as quoted in Itazaki, 1999):
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| have a feeling that there is a difference between an auto maker and an electric appliance maker in the way
they feel the sense of crisis about lead time. A Toyota engineer hasit in his bones to be fully aware that
preparing for production devel opment should occur at a particular point in time. On the other hand, | feel
that the Matsushita engineers are a little too relaxed.

There were aso some concerns about Matsushita s quality control discipline and if theleve of quality required for
this new, complex battery was too high for what Matsushita was used to. Fujii was reassured when he found ayoung
Matsushita engineer one day looking pae. He learned he had been working until four in the morning to finish some
battery tests. Y et he had come back in the next day to make sure of just onething (Itazaki, 1999, p. 282). At that
point Fujii redlized that there wasa Matsushitastyle that could work together with Toyotas style. Ultimately, the
two corporate cultures did complement each other and produced aworld-class hybrid vehicle battery.

Even when Toyota chooses to outsource a key component, the company does not want to lose internal capability.
Witness Toyota s relationship with Denso. Formerly, Nippon Denso (Japan Electronics) wasadivison of Toyota It
spun off as a separate company in 1949 and grew into one of the largest globa parts suppliersin the world. Denso
essentiadly grew up with Toyotaas a partner and is till partly owned by Toyotain the Japanese keiretsu (set of
interlocking corporations). Denso was the dectrica and dectronic parts supplier of choice for Toyotaand acted like
it was still adivision of Toyota. Asagenera rule, Toyotawantsto have at least two suppliersfor every component,
but it broke this rule often in its relationship with Denso, making Denso its sole supplier. So in 1988, when Toyota
opened an dectronics plant in Hirose and made amajor effort to recruit eectrica engineers, it was a shock to the
industry. Why this seeming reversd of policy?

Firg of dl, Denso had become so big and powerful that there were some well-known strainsin the relationship with
Toyota, such as Denso getting abit too cozy with Toyotas competition, including Toyotas archrival, Nissan.
Second, and more importantly, Toyota recognized that € ectronics was becoming an ever-increasing part of avehicle
including computerization and the trend toward dectrica vehicles. About 30% of total vehicle content these daysis
electronics-related and dectronics technologies change at amuch faster rate than traditional automotive technologies.
Toyotabelieved that it needed to truly master any core technology internaly in order to manage its suppliers
effectively (e.g., understand true costs) and to continue to learn as an organization to Say at the forefront of the
technology. Toyota determined that e ectronics had become so centrd to the automotive businessthat only an
intensve program of learning by doing could infuse its entire organization with the skills and va ues essentid to
making e ectronics a genuine core competence. Now it isestimated that about 30% of Toyota recruits are electrical
engineers (Ahmadjian and Lincoln, 2001).
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Working with Suppliersfor Mutual Learning of
TPS

Oneway that Toyota has honed its skillsin applying TPSis by working on projects with suppliers. Toyotaneedsits
suppliersto be as capable asits own plants at building and delivering high-quality componentsjust in time. Moreover,
Toyota cannot cut costs unless suppliers cut costs, lest Toyota smply push cost reductions onto suppliers, whichis
not the Toyota Way. Since Toyota does not view parts as commodities to be sourced on the market through open
bidding, it iscriticd that it workswith highly capable suppliersthat are following TPS or an equivaent system. There
are many methods Toyota usesto learn with its suppliers and, in the ToyotaWay style, thesearedl learning by
doing processes, keeping classroom training to aminimum. The important learning happens through rea projectson
the shop floor.

Firg, dl key suppliers are part of Toyota s supplier association. These are core Toyota suppliers that meet
throughout the year sharing practices, information, and concerns. There are committees that work on specific things,
including joint projects. Inthe U.S., BAMA (Bluegrass Automotive Manufacturers Association) was crested in the
Kentucky area, since Toyota suppliers started there. This has now expanded to anational association. Members of
BAMA can participate in many activities, including study groupsthat meet to develop greater skillsin TPS. These are
cdled jishuken or voluntary study groups.

The jishuken was started in 1977 in Japan by the Operations Management Consulting Divison (OMCD). OMCD is
the dite corps of TPS experts started by Ohno in the mid-1960s to improve operationsin Toyota and its suppliers.
Thisincluded about six senior TPS gurus and about 50 consultants some of these are fast-track, young production
engineers on athree-year rotation who are being groomed to be manufacturing leaders. Only the best TPS experts
have directed OMCD. About 55-60 of Toyota s key suppliers (representing 80% of partsin value) were organized
into groups of four to seven suppliers by geography and type of part. They rotate across companies, working on
three- to four-month projectsin each company one by one. They choose atheme and go to work. Representatives
of the other suppliersvist regularly and make recommendations. The OMCD TPS expert visits the plant every week
or so to give advice. OMCD uses an annua conference to share learnings. The projectsinvolve radical
transformation, not incrementa improvement, often tearing up the floor and creating once-piece flow, levding the
schedule, and the like, to create huge improvementsin cogt, quality, and delivery. Strict targets are set and achieved.

Kiyoshi Imaizumi, an executive with Araco Corporation, which isone of Toyotas most sophisticated suppliersin
Japan, was assigned to the U.S. to lead Trim Masters, Inc., a Toyotal/Araco/Johnson Controls joint venture.
Imaizumi explained that jishuken in Jgpan can be very severe. Itisteaching TPSin the spirit of the harsh
gpproaches originally used by Taiichi Ohno.

Toyota s suppliers Jishuken in Japan is completely different from that in the U.S. It is compulsory. You
cannot say no. Toyota picks suppliersto participate. From each supplier they pick three to five members.
Toyota sends their own TPS expert to the target plant and they review this plant s activity and give a theme,
e.g., thisline must reduce 10 people from the plant. The supplier s member has one month to come up with a
solution. The TPS expert comes back to check to see if the supplier has met the target. Then the Toyota TPS
expert verbally abuses the supplier participants. In the past some of the participants had a nervous
breakdown and quit work. Toyota has a gentler version of TPSin the U.S. Once you clear Toyota s jishuken
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in Japan, you can feel so much more confidence in yourself. One of the former Trim Masters presidents went
through this and became so confident he never compromised anything with anybody.

Toyota has gradudly changed its style to one that is more supportive and less punitive, particularly inthe U.S., when
they learned from experience that the punitive approach does not work. They have set up smilar jishuken ectivities
with American suppliers(cdled plant development activities), trying various configurations. They found they had to
group suppliersby skill level with TPS, since there was such awide range.

The closest thing in Americato OMCD iswhat occurs at the Toyota Supplier Support Center (TSSC) run by
Hajime Ohba, aformer member of OMCD. A variation on the theme of OMCD was created to fit the American
culture, with the focus still on projects. Suppliers, and even companies outsde of the auto industry, like Viking Range
and Herman Miller, had to petition to be accepted as clients. The service was originally free, but then became a
pay-for-service consulting firm. The TSSC identifies a business need and then picks a product line to do a project.
The project conssts of developinga modd line. A typica model line includes component assembly and a
manufacturing process that makes parts that go to the assembly line. A full TPSimplementation isdonewith al the
dementsof JT, jidoka, standardized work, Tota Productive Maintenance, etc.

The TSSC results have been spectacular. As of 1997 the TSSC had completed 31 projects, getting impressive
resultsin every single case. They had reduced inventory an average of 75% and improved productivity an average of
124%. Space was reduced, quality improved, and emergency freight shipments eiminated (Dyer, 2000). But there
were compromises aong the way.

Ashedid in Jgpan, Ohbatried the OMCD gpproach of giving vague instructions and then expecting the plantsto
legp into action. Only after thiswould he provide guidance with pointed questions and challenges. What he
discovered with U.S. companiesis that they wanted more guidance and needed more visits to keep the projects
going. Projectsthat might take two to three monthsin Japan were dragging on for four or sx months and complete
implementation could take nine months or more. Some of the companies did agood job of propagating TPS to other
parts of the plant, but most did not. And few companies spread TPS across plants. Eventhe star suppliersthat the
TSSC worked with closely fell back to alower level of TPS unless Ohba s group made continued visits, pumping
them up and doing more projects. Unfortunately, while TPS experts could force ingtdlation of TPS principleswith
extraordinary results on sdlected lines, they could not inocul ate the suppliers with Toyota Way genes. The explanation
by Ohba was quite smple. Companiesthat failed to continue implementing TPS after seeing dramatic improvements
were led by executives who were not serious and committed. It was not shop-floor resistance but top management
that was responsible.
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Saving Sick Suppliers Through TPS

The TSSC by designisnot part of the business relationship with suppliers. It is there to educate through projects.
Toyota purchasing hasits own quality and TPS experts to work with suppliers when there are problems, the most
severe of which iswhen a supplier shuts down the Toyota assembly plant because of aquality or production
problem. Don Jackson, who later became vice president of manufacturing in Georgetown, Kentucky, was aquaity
manager in purchasing and created a system of evaluating and classifying suppliers.

Beforejoining Toyota, when Jackson worked for a supplier to the Big Three American automakers, he was shocked
at how little hands-on assistance or monitoring was provided. Herecdls, | was successful in shutting down Ford for
aday. No one ever visited my plant even though | shut down the plant for aday. He was determined that would not
happen at Toyota. Suppliers are rated from one (like when a plant burns down) to five (exemplary TPS supplier). If a
supplier puts a Toyota assembly plant in danger of shutting down, it will be atwo. Toyotawill then send ateam of
people swarming through the supplier s plant and the supplier must develop an action plan to address al of their
concerns. A level two typically means severe probation for ayear.

Jackson came up with a supplier improvement committee in 1998 to work on problem suppliers. He explained:

| didntrealizeit stood for SC. The Japanese called it the sick supplier club. It was funny, but it was sort of
true! We had some real successes and one of the suppliersis going to get the outstanding quality award from
the NUMMI plant thisyear. | am especially proud of that.

It isinteresting how the help Toyota provided spread beyond technical issuesto a human resource audit. As
Jackson explained:

My Human Resour ces department approached me and said, We d like to support you in the supplier
improvement committee. At first | rgjected the offer. | said a quality audit is all we need. But after | went on
several visitsto local suppliers| realized the issues were much deeper than quality of the process or the
tooling of the process. It was a lot of the human side. You know, salary was too low or overtime was too
high, working conditions were poor, there was no training or development plan. There was not good
management. So | went ahead and had HR join me on audits of a couple of these critical suppliers. We did a
very deep analysis of their organization. We looked at the turnover ratio, what they paid people, how they
decide what the pay scale should be in the area. The HR team would investigate training, devel opment, did
they have an opinion survey? Etc. So for SC suppliers, HR would do the HR investigation, quality would do
a quality audit, production engineering would examine the manufacturing side.

Another example of Toyotasapproachto SIC suppliersisthe case of Trim Masters (TMI) and itsjust-in-time
Nicholasville, Kentucky, seat plant, which makes about 250,000 seat sets ayear for Avalon and Camry. (Seethe
case study at the end of the chapter.)

In 1995, one year after the Nicholasville plant was brought on line, Steve Hesselbrock took over as Director of
Operaionsfor al TMI plants. Hisfirst year was anything but a honeymoon. Nicholasville was completely dependent
on its computer technology to get the vehicle sequence from Toyotaand convert it into a sequence for the plant s seat
assembly line. They had amanua backup system, but it never worked. The computer system went down one day for
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only three hours, but with TMI svery lean system it was enough to shut Toyota s assembly line down. Immediately a
crew of supplier quaity experts from Toyota descended on the TMI plant and siwvarmed through it daily for two
weeks. TMI was given alevel-two designation in Toyota s purchasing supplier rating, which meant they were put on
watch and had to report monthly on improvements based on atrue root cause anaysis and clearly defined
countermeasures. The Toyota experts ended up visiting the plant afew times aweek for sx months, then monthly.

A typica responseto this problem might be The computer went down, for heaven s sake fix it and implement atrue
manua backup system and be donewithiit. Infact, TMI had delivery problemsin the past and Toyota considered
thisto be yet one more symptom of a deeper problem. Toyota s solution: anadyze every aspect of the business,
including quality planning, employee selection and training, team structure, problem-solving processes, pull systems,
standardized work, supplier management basicaly recreate the business.

TMI did just that and now J.D. Power routinely ratesit as the top automotive seat supplier in the country on quality,
amodd TPS supplier exceeded only by its parent company in Japan. TMI also runsamanua system every month to
be ready for any computer mafunctions. In avery bigway, TMI scrissand leve two rating was the best thing that
every happened to it. Whereas other companies would threaten problem suppliers Fix the problems or we will drop
you Toyotanursesthem out of their sickness inavery holistic way.
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Developing an Extended Learning Enterprise
Means Enabling Others

While musing over American Auto s debacle with suppliers and wondering why it wanted to take an elevator to the
top without stopping a any of the floorsin between, | began to conceptualize the problem as a pyramid or hierarchy.
Thinking back to college socid psychology, | thought of Masow s needs hierarchy, discussed briefly in the last
chapter, which assumes humans can work on higher-level needs like self-actualization (developing themsdlves) only if
lower-level needs are setisfied. So | developed asupplier version of the need hierarchy (see Figure 17-1).
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Figure 17-1: Supply chain need hierarchy (modeled after Maslow s need hierarchy)

The message from supplierswas that they were not interested in supplier development help from American Auto until
some more fundamenta issues were fixed. Asastarting point, they wanted fair and equitable commercid relaions. A
lot of American Auto s practices were Smply unfair. For example, American Auto had adopted the Toyota practice
of target pricing, setting targets for suppliersingtead of relying on competitive bidding, but they had not executed it
effectively. One supplier explained:

We have gone through a different target cost process for every group we deal with (in American Auto). If you
are above target, they cannot issue a purchase order. We have gone around and around and reached launch
without a purchase order.

Another supplier complained how incongstent American Auto isin the target setting process:
If we meet the target too early in the design process, they will change the target. So there is absolutely no
incentive to make the target early. There is no target-setting process. It is done differently every time. It even

is different across programs within the same platform. It depends on who isin the room.

American Auto aso has developed along and complex process of certifying that a supplier s processis capable from
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aqudity perspective. Although it was burdensome, suppliers accepted it but American Auto kept changing it. Infact,
it would change multiple times during anew vehicle program and each time the supplier certification processwould
extend out. Until they were certified, suppliersdid not get paid for tooling. Typica of most manufacturing businesses,
American Auto isresponsible for paying for the costs of tooling, dies, and specia equipment used to make the parts.
Thiscan runinto millions of dollars. In some cases, suppliersgot al the way to the production phase and were
producing new partsfor monthsthat were passing al the quality tests, but since they were not qudity certified, they
were not paid for the tooling.

This comes back to the concept of coercive versus enabling bureaucracy discussed in Chapter 12. Both American
Auto and Toyota are very bureaucratic in their dedlings with suppliers. By this, | mean there are extensive standards,
auditing procedures, rules, and the like. While suppliers view American Auto as highly coercive, Toyota, which uses
smilar quaity methods and procedures, is viewed as enabling. For example, an American automotive interior supplier
described working with Toyotain thisway:

When it comes to fixing problems, Toyota does not comein and run detailed process capability studies 15
times like American Auto. They just say, Take a bit of material off here and there and that will be OK let s
go. In 11 years| have never built a prototype tool for Toyota. Knee bolsters, floor panels, instrument panels,
etc. are so similar to the last one it is not necessary to build a prototype. When there is a problem, they ook
at the problem and come up with a solution focus on making it better, not placing blame.

By contrast, asupplier gave the following highly emotiona description of American Auto:

In the climate we have today versus days past, we are successful if we do not get the crap beat out of us. We
may execute on a program or a change and may be performing under the most demanding circumstances
(e.g., attempting something we had said could not be done) and we execute 99.9% flawless. But if it is not
100% you get killed. We used to get appreciation for busting our butt for making the last-minute change.
Now we are happy if we do not get any licks during the course of the week. It used to be a reward system and
now it is purely a punitive system.

The supply chain need hierarchy in Figure 17-1 suggeststhat, until the relationship has stabilized to the point where
the businessrelationship isfair, processes are stable, and expectations are clear, it isimpossible to get to the higher
levels of enabling systems and truly learning together as an enterprise. And you can come down the hierarchy asfast
asyou can go up. American Auto was making progress up the hierarchy in the early to mid-1990s and then went
sharply down in the late 1990s and into the 21t century. Toyotain the meantime has been moving steadily up. For
American Auto to become a benchmark for supplier relations, they will need to do much more than build a supplier
development center. To begin to approach Toyota, they will need to remake their internd culture, become alearning
organization, and break down the chimneysthat provide contradictory policiesto suppliers.

ToyotaWay Principle 11 is Respect your extended network of partners and suppliers by challenging them and
helping them improve. What really cements Toyota as the mode for supplier relationsisits gpproach to learning
and growing together with its suppliers. It has achieved, in my view, something unique: an extended learning

enterprise. Thisis, to me, the highest form of the lean enterprise.

i Case Example: Trim Masters, Inc. JIT Auto SeatsLikethe Toyota Textbook Says

In 1994 Trim Masters, Inc. (TMI) was established as ajoint venture operation to supply Toyotas Georgetown plant.
It was part of Toyota s effort to purchase partsin the U.S. and to get J T delivery to Toyotaassembly plantsin
North America. The Toyota Way does not dlow Toyotato buy partsfrom just anybody. Toyota viewsthe suppliers
aslong-term partners and they must meet Toyota s exacting standards for quality, cost, and delivery. So, to get the
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localization and the expertise they demanded, Toyota arranged for ajoint venture to be created with ownership by
Toyota Tsusho, Araco, their long-term interior parts supplier in Japan, and Johnson Controls. Johnson Controls
(JCI) isthe single largest shareholder, with 40%, but Toyota and Araco (of which Toyota owns 75%) together have
controlling interest. Toyota had earlier contracted with Johnson Controls to supply seatsfor its vehicles and worked
closdly to teach TPS to Johnson Controls. That plant still makes alarge percentage of Toyota s seets, but Toyota
likesto have at least two suppliersin competition, to keep them motivated to improve and reduce cost.

So Toyota set up TMI asajoint venture to supply seatsfor the opening of its new plant in Georgetown, Kentucky.
TMI sseat plant isin Nicholasville, Kentucky. Araco runs the show on getting TMI s operation together, while JCI is
more or lessadlent partner. Toyotaencourages TMI to follow TPS building only the seats needed on the assembly
line, in the exact order in which they are needed. Even Araco, one of Toyota s premier seat suppliers and veteran
TPS practitioner, sometimes keeps finished goods inventory in Japan, but Toyotawants TMI to do better than that.
From the time the auto body comes out of Toyota s paint shop and starts down the assembly line, TMI has about
four hoursto receive Toyota s order for the sequence of seatsit needs, build the seats, and ship them to Toyota.
Then the seatstravel down aspur to the main assembly linejust in time to mate up with the exact car they were built
for. Thisisavery chalenging system and not for the week of heart! Any dight hiccup risks shutting the Toyota plant
down, a acost of tens of thousands of dollars aminute. For one thing, most of TMI s parts come from suppliersthat
are delivering to TMI throughout the day. A problem from one of them can shut TMI down in acouple of hours.
Als0, seats are complex assemblies and appearance counts. A bad batch of leather, atiny scratch on any one of
dozens of pieces of plagtic, agpring mechanism that is not precise, etc., and Toyotawill rgject the seet.

But the ToyotaWay isto patiently teach TPSto its suppliersto meet its exacting standards. And though TMI has
had its share of struggles, the results have been outstanding. Lean expert Jm Womeack likesto say that the amount of
regular inventory turnover isthe acid test of true leanness the more, the better. Ask Hessalbrock, Director of
Operationsfor dl TMI plants, what the Nicholasville inventory turns are and you will think heismaking it up: 135
turns per month! When | saw this on an overhead dide, | thought | was very clever in spotting the error. This should
be per year, right? No, it is per month. The plant bringsin over 750 part numbers of raw materials. Some come from
Japan, some from Mexico, and most from the U.S. and Canada. If ddlivery of raw materials stopped at any point in
time, the plant would have to stop making seatsin one and ahalf hours.

For example, every seat needs foam, which comesin large containers from a sster company, Foamex. Thereare 75
varieties of foam, so too much inventory would take up a small warehouse. So thereistypicaly only one and ahalf
hours of foam on the floor and 45 minutes of safety stock. TMI receives 12 truckloads of foam every day coming in
every oneand ahaf hours. When | visited the seat plant in 2000, they were averaging just under 40 parts per million
defectsto Toyota. Toyota expects amaximum of 50 defective seats per million. There are 100 parts on every seat
and about 1000 seats per day. Any part could be defective; if s, the whole seet is considered a defect. When | was
last there in the summer of 2002, they were down in the range of 20-30 parts per million defects. TMI hassince
launched anew seat plant to provide seats for the Lexus RX330 in Cambridge, Ontario, which has arequirement of
sngle-digit parts per million defects maximum true Six Sigma quality.

The seat plant in Nicholasville looks much like a Toyota supplier s plant in Japan. Fina seat assembly isdoneona
one-piece-flow moving assembly line. There are about one to two hours of partsaong theline, neetly arranged in
smal bins on flow racks. The only schedule for the plant isthe broadcast order Toyota sends out after the car body
has been painted, stating the exact sequence of seats required to mate up with the cars. Every 55 seconds (the takt
time of the Toyota plant) an order comesin. So TMI knows only 55 secondsin advance what to work on next. They
queue up 10 broadcast ordersfor seat sets, they reverse the sequence that Toyota has requested (to adjust for the
fact that they load finished seats on the truck in reverse sequence), and then send the orders out to the assembly line
and to other sequencing processesin the TMI plant. Some large components such as seat frames, seat covers, and
foam are sequenced to the seat assembly line and smaller components like nuts and bolts are stored in a parts
supermarket and brought to the line based on akanban system. TMI aso uses apull replenishment system with its
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They have dmost 800 different parts coming into the plant, some from Mexico and Japan. Obvioudy, for the distant
plants more inventory is held and TMI uses a schedule to bring in these parts. For example, they keep 40 hours of
Mexico partsin safety stock and hate every hour of it.

But TMI swork is never done. Toyotain 2001 challenged its suppliersto reduce the price of components by 30%
for the next new mgor model introduction in 2004 about 10% price reduction per year. One of the rumorsisthat
Toyota, through itsjoint venture with Peugeot, got indght into what other automakers pay for parts. While other
companies might have gone shopping around to other companiesfor lower prices, in the true Toyota Way fashion of
using operational excellence as a strategic wegpon, Toyotasaw no reason why its current suppliers with the TPS
couldn t match or beat world-class costs.

Though TMI isdready quite lean in labor codts, its reaction has been quite positive and productive. They launched a
mgor hoshin kanri initiative to achieve thetarget. Hoshin kanri means policy deployment. It sartswith high-leve
objectives and then cascades these objectives down to every function in the organization. It is part of the Toyota
Way approach to management, a give-and-take process of communicating between top to middle management and
sometimes supervisors and team leaders. One of hoshin kanri sgrestest strengthsisits ability to trandate high-leve,
executive-level godsinto quantitative, achievable actions. Smply put, policy deployment isasystem that encourages
employeesto andyze Stuations, create plans for improvement, conduct performance checks, and take appropriate
action. For this purpose, Trim Masters has awar room with objectivesfor every function in the organization to
reduce codts, aswell as cross-functiona projects. Every policy deployment chart ends with measurable objectives,
measures, and a point person responsible for achieving the results. TMI holds weekly meetings to discuss progressin
each area

Onereason TMI never panics about the high demands placed on it is becauseit is always working closdy with
Toyota. Toyotaredizesthat TMI haslimited control over costs, and some of the biggest cost savings can be
achieved jointly in the product design stage through va ue engineering. Vaue engineering isasystemdtic,
cross-functiona team approach to examine the design factors that affect the cost of new products and then redesign
the product to achieve the required standard of quality at the target cost set by Toyota. TMI and Toyotaworking
together can greatly reduce cost by changing the engineering of the seet prior to production. In addition, Toyota
purchasing representatives come to the plant regularly to review their process and progress and, to date, have been
very pleased with the effort. TMI redlizes that, with asincere effort and good results, it will be treated fairly and well.

TMI isaU.S. success story inimplementing TPS under rather severe circumstances just-in-time building and delivery
with no inventory in sequence to the assembly plant. But ask the senior managersif they areamodd lean facility and
they will just laugh. They know how far they haveto go to get to the level of sophidtication they seein their parent

company in Japan.
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Chapter 18: Principle 12: Go and
Seefor Yoursaf to Thoroughly
Understand the Situation (Genchi
Genbutsu)

Overview

Observe the production floor without preconceptions and with a blank mind. Repeat why five timesto every
matter.

Taiichi Ohno (as quoted in The Toyota Way document)

In my Toyotainterviews, when | asked what distinguishes the Toyota Way from other management approaches, the
maost common first response was genchi genbutsu whether | wasin manufacturing, product development, sales,
digtribution, or public affairs. Y ou cannot be sure you redly understand any part of any business problem unlessyou
go and seefor yoursdlf firsthand. It is unacceptable to take anything for granted or to rely on the reports of others.

| have often heard the following story, or avariant, from managers of Toyota s Georgetown, Kentucky, plant.
Reflecting back on the early days when Fujio Cho wasthefirst president of the Georgetown plant, the stories begin
with the managers vidtsto the factory floor in the morning. On the way in, they notice Cho standing and watching an
operation. They pass nearby him, expecting Cho to notice and greet them, but he doesn t respond. He just stands
and dares, asif off into space. They walk even closer. He continuesto stare. They go about their business, then
happen by 15 minutes later. Cho is standing and staring. They wonder if heisill or frozen to the ground at that point.
Findly, Cho relaxes, asif coming out of atrance, notices heisnot aone, and says, Good morning with asmile.
Later there are some orders from the president s office to tighten up some part of the Toyota Production Systemiin
the plant.

So what was Cho doing? The only way he could truly understand the state of TPS in the plant wasto go and seefor
himsdf. Arethey following the sandard work procedures? Isit aleve flow and just-in-time? Are partsbeing
ddivered before they are needed? He must persondly observe the flow of materia to the line to answer these
guestions. He must look to seeif workers on the line are using the andon to cal for help and stop theline if
necessary. And how are the team leaders and group leaders responding? Applying decades of skill, he can see dl
of this for himsdlf. Heisablack belt of seeing and understanding TPS. He knows that what he seesfirsthand would
not show up in written reports and tables of numbers, though he wants to see those also. Tables and numbers may
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measure results, but they do not reved the details of the actual process being followed every day.
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ThePrinciple: Deeply Under standing and
Reporting What You See

Literdly trandated, Genchi means the actud |ocation and genbutsu meansthe actua materias or products. But
genchi genbutsu isinterpreted within Toyotato mean going to the place to see the actual situation for

under standing. Gemba isaterm that has become more popular. It refersto the actua place and means about the
samething as genchi genbutsu. The first step of any problem-solving process, development of anew product, or
evauation of an associate s performanceis grasping the actua situation, which requires going to gemba. Toyota
promotes and expects crestive thinking, and innovation isamust, but it should be grounded in thoroughly
understanding al aspects of the actud Stuation. Thisisone of the behaviorsthat realy distinguishes someonetrained
in the Toyota Way they take nothing for granted and know what they are talking about, because it comes from
firsthand knowledge.

It would be relatively easy for management attempting to learn from the Toyota Way to mandate that from this day
forward al engineers and managers will spend ahaf hour observing the floor to understand the Situation. But this
would accomplish very little unlessthey had the skill to analyze and understand the current Stuation. Thereisa
surface verson of genchi genbutsu and amuch deeper version, which takes many years for employeesto master.
What the Toyota Way requiresisthat employees and managers must deeply understand the processes of flow,
standardized work, etc., aswell as have the ability to criticaly evaluate and andyze what isgoing on. (This may
include some analysis of data) In addition, they must know how to get to the root cause of any problemsthey
observe and communicate it effectively to others. As Tadashi ( George) Y amashing, president of the Toyota
Technica Center, explained:

It is more than going and seeing. What happened? What did you see? What are the issues? What are the
problems? Within the Toyota organization in North America, we are still just going and seeing. OK, | went
and saw it and now | have a feeling. But have you really analyzed it? Do you really understand what the
issues are? At theroot of all of that, we try to make decisions based on factual information, not based on
theory. Satistics and numbers contribute to the facts, but it is more than that. Sometimes we get accused of
spending too much time doing all the analysis of that. Some will say, Common sense will tell you. | know
what the problemis. But collecting data and analysis will tell you if your common senseisright.

When Y amashinajoined the Toyota Technica Center as president, helaid out his 10 management principles (see
Figure 18-1), which include principles three and four that relate to genchi genbutsu:
3.
Think and speak based on verified, proven information and data:

0

Go and confirm the factsfor yoursdf.

Y ou are responsible for the information you are reporting to others.
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Take full advantage of the wisdom and experience of othersto send, gather or discussinformation.

Always keep the final target In mind
s Carefully plan for your final tirget
s Have a clear purpose for mestings
Clearly assign tasks to yourself and to others
Think and speak based on verified, proven Information and data
s Go and confirm the facts for yourself (genchi penbutsu)
® Tou are responsible for the Informaton you are reportng to athers
Take full advantage of the wisdom and experiences of others to
send, gather or discuss information (form of genchi genbutiu)
Share your information with others in a timely manner
m Always consider who will banefit from receiving the infarmation
Always report, inform and consult (How/Reng/Sou) in a timely
manner
Analyze and understand shortcomings in your capabilities in a
mieasureable way
u Clarify the skills and knowledge thar you need o further develop your-
self
Relentlessly strive to conduct kalzen activities
Think “cutside the box,” or beyond common sense and standard
rules
Always be mindful of protecting your safety and health

Figure 18-1: President s management philosophies Mr. Y amashina, Toyota Technica Center
[ Frevious [nexr o
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Ohno Circle Watch and Think for Y our salf

There are many stories about the famous Ohno circle. | was fortunate to speak in person with Teruyuki Minoura,
who at the time was president of Toyota Motor Manufacturing, North America. He had learned TPS directly from
the master and part of his early education at Toyotawas standinginacircle:

Minoura: Mr. Ohno wanted usto draw acircle on thefloor of aplant and then we weretold, Stand inthat and
watch the process and think for yoursdlf, and then he didn t even give you any hint of what to watch for. Thisisthe
real essence of TPS.

Liker: How long did you tay in the circle?
Minoura: Eight hourd
Liker: Eight hours?

Minoura: Inthe morning Mr. Ohno came to request that | stay in the circle until supper and after that Mr. Ohno
cameto check and ask mewhat | was seeing. And of course, | answered, (reflecting) | answered, There were so
many problemswith the process. But Mr. Ohno didn t hear. He wasjust looking.

Liker: And what happened at the end of the day?

Minoura: It was near dinner time. He came to see me. He didn t take any time to give any feedback. Hejust said
gently, Go home.

Of course, it isdifficult to imagine thistraining happening inaU.S. factory. Most young engineerswould beirateif
you told them to draw acircle and stand for 30 minutes, let done all day. But Minoura understood thiswas an
important lesson as well as an honor to be taught in thisway by the master of TPS. What exactly was Ohno
teaching? The power of degp observation. He was teaching Minourato think for himsalf about what he was seeing,
that is, to question, andyze, and evaluate.

These days we often depend upon computers to andyze and eva uate data. For example, in a Six Sigma quality
improvement initiative, we collect dataand run it through our statistical package correations, regression, analyss of
variance. Some of the results we get are satistically sgnificant. But do we truly understand the context of what is
going on or the nature of the problem?

Data is of course important in manufacturing, but I place the greatest emphasis on facts.

Taiichi Ohno
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To Ohno the big difference was that data was one step removed from the process, merely indicators of what was
going on. What you want to do is verify the on-the-scene facts of the situation. Ohno s approach was very much like
that of aforensc scientist investigating a crime scene.
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Think and Speak Based on Personally Verified
Data

David Baxter isavice presdent at the Toyota Technica Center. At one point he was responsible for evaluating
supplier parts. When Toyota launched a version of the Camry in 1997, they had awire harness problem. Y azaki
Corporation, a parts supplier to Toyotain Japan, supplied the problem wire harness. What happened next is not
typical of most companies. Y es, aqudlity engineer from Yazaki called Toyotato explain what corrective action they
weretaking. Yes, Yazaki sent an engineer to the Camry plant. But then the president of Y azaki actualy went out to
the Camry plant in Georgetown personally, to watch how workers assembled the wire harness onto the vehicle.

What would aU.S. executive of aparts supplier do in this circumstance? Well, one data point isa story told by Jm
Griffith, dso avice president of the Toyota Technica Center, who took over the parts evauation function from
Baxter. A problem smilar to the wire harness problem occurred with aU.S. parts supplier. In this case, the vice
president of the business unit that serves Toyota came out to the Toyota Technica Center to discuss what he was
doing to solve the problem. He was very reassuring, explaining, 1 am deeply sorry about this. Do not worry. Thiswill
get my personad attention. We are going to solve this problem. There are no excuses. When Griffith asked him what
the problem was and what his plans were, he responded, Oh, | do not know yet and | do not get into that kind of
detail. But do not worry. We are going to get to the bottom of this and solve the problem. | promise. Griffith looked
exacerbated as he told the story:

And | was supposed to feel better about that? It would be unacceptable in Toyota to come to a meeting like
that so poorly prepared. How could he give us his assurance if he did not even go and see for himself what
the problemwas? So we asked him to please go back and do this and then return when he truly understood
the problem and countermeasure.

Another Baxter story reveals the benefits of taking time and effort to see for yoursdlf. It is about an early assgnment
to evauate the capabiilities of an outsidetest lab, let scal it Detroit Labs, which was highly reputable and had beenin
business sincethe early 1900s. Toyota brought in some previoudy tested struts from Japan and wanted Detroit Labs
to test them, using the same test standards used in Japan. As Baxter explained:

| went on visits with my Japanese mentor, who was an exceptional test engineer. We took the struts to
Detroit Labs and compared their test results with the known data in Japan. For us the issue was not whether
their results came out exactly the same or different, but we wanted to see if they had a good procedure and a
good way to do the test. Even when we went to the test company to do this, we were not satisfied looking at
pictures and failed parts. We wanted to see the parts under failed tests and to see how the data was being
compiled. My mentor would ask most of the technical questions to understand in detail how they had done
the testing. What we concluded was they had a very good process and procedure for implementing the tests,
but their technical capability did not meet our expectations. They did not use engineering analysis techniques
that met Toyota standards. For example, they did a fatigue test and reported the number of cycles and load,
but in addition, we were interested in how the load was oriented and we thought they should be controlling
the frequency in applying the load (during the durability test) and they did not do that. So we were not
pleased with their approach to testing and analysis.
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Of course, the Toyotateam had further discussion with them and gave them feedback, which is part of genchi
genbutsu. Detroit Labs responded by saying Toyotadid not tell them to do the test in thisway. Part of the Toyota
Way evauation was to determine whether Detroit Labs would take the initiative to test the struts thoroughly on thelr
own, which they hadn t. Not only that, they had a negative attitude about it. Baxter concluded:

Had we not gone to see the testing our selves, we would not have been able to confirm that lack of
understanding on their part. We would have only seen it in the results and it would have been vague. We
were not interested in pass-fail but the process to control the test. The data itself turned out OK their test of
how the part failed confirmed our tests from Japan. Previous tests indicated it would fail. They found out and
confirmed what we knew, so got the right answer. At GM (former employer), | would have said, They got the
same answer, so let s use them. But they were doing a test to a prescribed procedure rather than doing

actual engineering the way Toyota expects. They were doing a task and not thinking deeply. Fromthis
experience, | started to understand what a learning company is all about.
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See America, Then Design for America

The 2004 Siennaiswhat Toyota considers amgjor redesign anew and improved version of its highly ranked
minivan. Toyota engineered it to be bigger, faster, smoother, quieter, and about $1,000 cheaper. Toyotaaso
designed in many small but important enhancements that make life easier for the North American driver. Many of
these enhancements were the result of genchi genbutsu.

The chief engineer job of developing this Siennawas assigned to Y uji Y okoya. The primary marketsarethe U.S. and
Canadawith some salesin Mexico. Y okoya had worked on Japanese and European projects, but never aNorth
American vehicle. He had seen various parts of North America, but not specifically with the eyes of achief engineer
developing avehicle for North America. So hefdt that he did not redlly understand the North American market.
Other managers may have hit the books on marketing data, but that is only one thing you do a Toyota. Y okoyawent
to hisdirector and requested he be permitted to make atrip. He said, | want to drive al 50 statesand all 13
provinces and territoriesin Canadaand al parts of Mexico.

Andy Lund was an American program manager at the Toyota Technica Center assigned to assst Y okoya. He had
an opportunity to take part of the trip through Canadawith him. He related the following example of Y okoyas
determination to go and seeasmall town in Canada called Rankin Inlet in Nunavut:

Hearrived at a very small airport and tried to reserve a car, but there were no rental car companies there or
in the whole town. So Yokoya-san called a taxi and a minivan-type taxi picked him up. He tried to speak to
the taxi driver to make a request, but the driver did not speak English well enough for Yokoya-san to
understand. Eventually the taxi driver s son came out and translated. The taxi driver agreed to Yokoya-san s
request to hire the car but drive it himself. Asit turned out, the town was so small Yokoya-san drove the taxi
through the only roads in minutes and was done.

Y okoya achieved hisgod of driving in every single U.S. state, including Alaskaand Hawalii, and every part of
Canadaand Mexico. In most cases they were able to rent a Toyota Sienna, looking for waysto improveit. Asa
result, he made many design changes that would make no sense to a Japanese engineer living in Japan. For example:

The roadsin Canada have ahigher crown than in America (bowed up in the middle), perhaps because of the
amount of snow they get. They learned driving in Canadathat controlling the drift of the minivanisvery
important.

When driving on abridge over the Missssppi River, agust of wind blew him very hard and Y okoyaredized
that sde-wind stability was very important. Driving through the crosswinds of Ontario, he was darmed how
easy it wasfor trucksto blow the minivan aside. If you drive any place with acrosswind, the newer Sennais
much better.
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When he was driving the narrow streets of Santa Fe, Y okoyafound it hard to turn the corner with the

previous Siennaand improved the turning radius by 3 feet. Thisis ahuge accomplishment, since the new
versonisaso sgnificantly bigger.

By practicdly living in the Sennafor al these driving trips, Y okoyalearned the vaue of cup holders. In
Japan, distances are usualy shorter. Y ou may buy acan of juice, but it is more common in the culture to
drink this outside of the car. In America, on along trip, he learned it was common for one person to have
one-half empty cup of coffee or bottle of water and onefull one. Y ou don t want to wait until you stop and
have aready run out. Therefore, you redly need two cup holders per person, or even threg, if a person wants
acup of coffee plustwo bottles of water. There are 14 sturdy cup and bottle holdersin the Senna. And
there are numerous compartments and pockets for those long trips as well.

Y okoya aso noted the American custom of esting in vehiclesrather than taking the time to stop and edt. In
Japan it isvery uncommon to et in the car, partly because the roads are narrower and truckswind in and
out, so you need to focus on the road and periodically take abreak from the stress. The luxurious American
highways lead to more relaxed driving, using cruise control. So he learned the vaue of having a place for
hamburgers and fries by putting in aflip-up tray accessble from the driver position. This option had been
previoudy adopted by Toyotaminivansin Japan but is even more useful for the North American market.

Theorigind concept for alonger minivan dso came from genchi genbutsu. Dr. Akihiko Saito, who was responsible
for dl of R&D for Toyotaglobaly, believed in the design philosophy that smal issmart. The philosophy isto adopt
the smallest possible exterior to minimize the weight of the vehicle while achieving the appropriate interior volume.
During avigt to the Toyota Technica Center in Ann Arbor, he took atrip to Home Depot. Hejust stood in the
parking lot and watched like he was in the Ohno circle. What Saito saw were Americans buying large things, like4 x
8 plywood, and putting them into the back of their pickup trucks and Honda Odysseys. Back at the technical center,
he also saw how a sheet of plywood fit into the Honda Odyssey but not the previous generation Sienna. Mr. Saito
approved the size to accommodate the 4' x 8 plywood for the new Sienna on the spot.
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L eaders Are Not Excused from Genchi Genbutsu

Kiichiro Toyodalearned from hisfather the importance of getting your hands dirty and learning by doing. Heinsisted
onthisfromdl of hisengineers. A famous story about Toyoda has become part of Toyota s cultura heritage (Toyota
Way document, p. 8):

One day Kiichiro Toyoda was walking through the vast plant when he came upon a worker scratching his
head and muttering that his grinding machine would not run. Kiichiro took one look at the man, then rolled
up his sleeves and plunged his hands into the oil pan. He came up with two handfuls of sSludge. Throwing the
sludge on the floor, he said: How can you expect to do your job without getting your hands dirty!

For some reason, dudge in oil pans seemsto creep into anumber of Toyota stories. When | visited Jim Press (COO
of ToyotaMotor Sdes, U.SA.), herdated the following story:

Our dealers see executives from Japan mor e often than domestic dealers see executives from Detroit. | recall
when | was with Dr. Shoichiro Toyoda on a visit, in the mid- 70s. And we had just introduced a four-speed
automatic transmission. It was very unusual to have an automatic transmission fail, if ever. It seemed
indestructible. We were visiting a dealership. And the dealer complained about the fact that a car just came
inwith a transmission that had failed. Dr. Toyoda, in his pressed suit, walked over to the technician, got in a
dialogue with him, walked over to the oil pan where he d drained the oil from the transmission, rolled his
sleeve up and put his hand in this oil, and pulled out some filings. He put the filings on a rag, dried them off,
and put themin his pocket to take back to Japan for testing. He wanted to find out if the filings were the
result of a failed part or if it was residue from the machining process.

In mogt large U.S. companies, the president is like the king. The king is not someone who you casudly runinto and
strike up aconversation with. One can judge rank in these U.S. fiefdoms based on office Size, windows, furniture
qudity, carpet quality, how difficult it isto get an gppointment, and yearly bonuses.

When | last visited Toyotain Georgetown, Kentucky, to interview President Gary Convis, | aso had to go through
public affairs and secretaries. A secretary led meinto aluxurious conference room in the front office and offered me
something to drink. Conviswaslate, which isaso quitetypica of vidtslike these. So | wandered a bit under the
pretext of going to get coffee. The executive offices were quite spartan for someone of hisrank and stature. But what
was odder was that the vaunted 5S of Toyotawasin disarray here. There were boxes every place and his assistant
was busily packing boxes. When | asked what she was doing, she explained, abit disgruntled, that the boss wanted
to be near the shop floor so he could be where cars are being made, so he moved to one of the officesin the middle
of the plant with windows overlooking the assembly line. His assstant seemed alittle annoyed that she had to leave
the nice front-office facilities with their outside windows. But she seemed to understand, pauising and then explaining:
Heisthe most shop-floor-oriented president we have had. Thisis quite acompliment when past presidentsincluded
thelikes of Fujio Cho.

When | interviewed Don Jackson, vice president of manufacturing of the Georgetown plant, he spent more time with
me than we had scheduled. He had severd cadlsthat he did not take. Finaly he got one that got his attention, and it
wasn t from higher up.
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Jackson: [Yeah, | Il beright down. Just asecond, OK?Bye.] | am sorry. | have ateam member concern mesting. |
have to be there.

Liker: Isthissomething you usudly handle?

Jackson: Yes. The group leader or superintendent could handleit. But | want to investigate it for myself. And | want
them to see that thisisimportant to me. | want the team member to see that.

Liker: | ve heard about the concept of managers spending their time on the floor. Isthat true even up to your level?
Do you redly have that much timeto spend on the floor?

Jackson: Typicaly my average day is10to 12 hours. | usualy start out on the production floor around 8:00 and |
pick an areaof the plant | vigit in the morning to sort of assessthelast 24 hours of what took place. And from that
point on, I m pretty much confirming different parts of the operation or the annua plan activity throughout the plant.
Part of the annud planning processis milestones and how you Il achieve efficiency improvements or quaity
improvements or supplier improvements. So, based on our annual plan, we are following thoseitems up. And | do
weekly department head reviews on the floor. The team members are pretty motivated by that. | actualy come, see
their improvements, and give them some suggestions.

Liker: Soyou spend alot of time here on Site, as opposed to traveling.

Jackson: Wdl, when | was managing qudity, | spent probably 50% of my time visiting suppliers and then 50%in
the plant, but now probably about 95% in the plant.

Liker: Onelast question. Many companies bring in managers from outside the company. Can a Toyota plant
manager be hired from another company?

Jackson: | think that would be pretty difficult. | recently hired a person from Generd Motorsand | brought him in at
the department head level. It sredlly thefirst timeit s been done here at Georgetown. He was pretty unique. He grew
up through Saturn, spent a couple of yearsat NUMMI, so he had alittle bit of experience hands-on versus maybe
operating from HIS office. | think alot of the plant managers at acompany like Ford, for example, are looking at the
financid sde and looking at more of the manpower and efficiency from acomputer screen versus on-the-floor
management. And our philosophy is management on the floor. If you can manage from the floor operation, then that s
the same way the group leader will manage and the same way the assistant manager will manage. Thenthey rein
control. And I m spending that much time on the floor because I m trying to develop the staff in my department.
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Hourensou Rapid Genchi Genbutsu for Executives

As president of Toyota, Cho had to learn to rely more on trust than he did in the days of running afew manufacturing
plants. He doesn t have the time to go and see everything for himself. Instead, he surrounds himsalf with people he
trusts and, by default, goes and sees secondhand through them.

But he also uses amethod called hourensou to keep in touch with what isgoing on. It seems amost antitheticd to
genchi genbutsu, but if practiced right it can be an efficient way for an executive to accomplish the same thing.
Hourensou is a Japanese word made up of three parts. hou (hou koku to report), ren (renroku to give updates
periodicaly), and sou (sou dan to consult or advise). To serve some of the genchi genbutsu functions, senior
management uses hourensou, which iscommon within top Japanese companies.

Since Toyota executives know the importance of keeping involved at adetailed level and see asakey rolethe
training and developing of subordinates through questioning and carefully targeted advice, they make abig effort to
find efficient waysto get information fed to them and to give feedback and advice. Thereisno one magic bullet for
accomplishing this, but one important approach they useisto have subordinates who learn how to communicate
efficiently give reports daily on key events that happened during the day. When they can, the executives will il travel
to where the work isbeing done.

For example, Y amashing, as president of the Toyota Technica Center (TTC), has respongbility for five areas: the
main technical center in Ann Arbor, Michigan; the prototyping center in Plymouth, Michigan; the Arizonaproving
grounds, the technica center in Cdifornia; and design engineers at Toyota s manufacturing plants. Y amashina
schedules meetingswith al the departmentsin TTC once amonth, which includes dl levels, and travelsfrom steto
Steto have these meetingsin remote locations. Different individuals have an opportunity to report on the status of
their projects and prepare what they will say for that monthly meeting. Though Y amashinahas agreat understanding
of what is happening and can, on aregularly scheduled basis, get feedback and give advice, thisis not enough. He
aso insgsthat each vice president and generd manager give him areport on the day, alittle update, instead of
waiting until the end of the week. This gives Y amashina an opportunity to share live information he got that day from
other parts of the company.

While Toyotais not the most computerized company in the world, they arelearning to use e-mail effectively for
hourensou. AsY amashinaexplained:

One young engineer explains histest through e-mail and its purpose and asks if others have any experience
with similar tests. Suddenly a very experienced engineer sends an e-mail saying, | tried that test under
similar circumstances and the test did not work. His advice to the young engineer isto find another way to
performthe test or stop the test. If there were no system to share the information, probably that young
engineer will waste a lot of time and energy. So using e-mail is a type of training or consulting or reporting
system from top to bottom and bottom to top. | insist that those who report to me send me a daily journal. So
| get 60-70 e-mails from VPs or general managers per day. | insist that they make bullet pointsin the
messages. What are the key things you are doing? It has to be designed in such a way that otherswill read it.
That stimulates thinking and sharing information. It is part of how Toyota does |learning.
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Thefirst reaction of U.S. managersto hourensou isthat it isanother form of micro-management, that is, until they
begin to practice and experience the benefits at Toyota. According to several managers| spoketo, over timeit
becomes an essentid part of their management repertoire. How could they manage effectively without it?
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TheWay of Genchi Genbutsu Islngrained in a
Country s Culture

It iseasy to point to dramatic examples of genchi genbutsu, like driving al over North Americato develop the
Seennaminivan or sanding inacircledl day in the factory, but what is most important is how it becomes
incorporated into the collective psyche of al employees. It isredly part of the culture when it Smply becomesthe
natural way of doing things. Though thisisthe Toyota Way in Japan, Toyotamust work hard to implement it inits
overseas operations. For example, Bruce Brownlee, general manager of external affairsfor the Toyota Technica
Center, isone of the few American members of the management staff who grew up in Japan and speaks Japanese
fluently. Heexplains

We use genchi genbutsu more casually outside of engineering. For example, when | organize a press event at
a hotel, I always take time to go in advance and look at the hotel. | want to under stand what to expect. Often
there are surprises and we want to solve the problems in advance. Or, if thereis an important dinner, say for
avisiting director, | will go to the restaurant in advance and perhaps eat there. We may ask to see the
kitchen. In one case, a highly rated restaurant did not have a quiet back room where we could meet and the
service was not what it was reputed to be, so we went to a different restaurant. When Dr. Saito (senior
executive of R&D) visited, he wanted to see the Getty Museum, so we checked it out in advance. We wanted
to understand exactly what to expect.

Earlier in the chapter, | quoted Y amashina, who lamented that within the Toyota organization in North America, we
aredill just going and seeing (genchi genbutsu). Obvioudly, building a Toyota Way culture overseasisadow
process and Toyotaworks diligently on it. But are they in any way hampered by the American culture? Interestingly,
thereis some evidence that they may be, if you look at afascinating book by Richard E. Nisbett of the University of
Michigan, The Geography of Thought: How Asians and Wester ners Think Differently ... and Why. The book
compares East Asans (Korea, China, and Japan) and Westerners (Europe, United Kingdom, and North America).
A series of experiments provide concrete evidence that, when looking at the same scene, what Westernerstypicaly
see are generd categories of objects at asomewhat superficid level, while Asanstypically see objectsand

rel ationships between objects at amore detailed level.

In one study, Japanese and American students at the University of Michigan were briefly shown pictures of
aguariums that contained fish, frogs, and the usual plants, rocks, etc. He then asked them to recall what they had
seen. The Japanese remembered 60% more background elements than did the American students and referred twice
as often to relationships involving the background objects (e.g., thelittle frog was above the pink rock ).

Nisbett and his associates concluded that Westerners prefer abstract universal principles, East Asans seek rules
appropriate to astuation. [ 1] And the East Asians see the same Situation in more detail than the Westerners. Now
consder Y okoyatraveling al over North Americato figure out how to redesign the Sienna. If heis experiencing the
journey with much greeter resolution due to his Japanese heritage and the skills developed in Toyota s culture of
genchi genbutsu, he undoubtedly got awhole lot more out of the trip than a\Western engineering project leader
would. Hewas not just going and seeing, but understanding the Situation at avery deep level and using this deep
understanding to make decisions about the direction of the next Sennaminivan.
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Theimplication of Toyotaapplying Principle 12: Go and see for yourself to thoroughly understand the situation
(genchi genbutsu) for learning overseasis both exciting and abit scary. Thinking through the fine details of Strategy
and operationsis clearly centrd to the culture that has helped Toyota become one of the world s most successful
companies. So the Toyota Way principles are something every company should try to learn from and apply.
However, if some of these principles are more truly hardwired into the East Asian cultural DNA, it will be more
difficult for Westernersto emulate. Or, at least it will require greater effort and practice for Westernersto get redly
good &t it.

Wewill return to thisthemein the last chapter of the book when we consider what companies can learn from the
Toyota Way. In the meantime, we have set the stage for examining more closdly in the next two chapters how Toyota
uses the detailed knowledge that comes from genchi genbutsu to make carefully reasoned decisions and ultimately
become atrue learning organization.

[1]Sharon Begley, East VersusWest: One Sees Big Picture, Other Is Focused, The Wall Street Journal, March
28, 2003.
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Chapter 19: Principle 13: Make
Decisions Slowly by

Consensus, Thoroughly
Considering All Options;
|mplement Rapidly (Nemawashi)

Overview

If you ve got a project that is supposed to be fully implemented in a year, it seems to me that the typical
American company will spend about three months on planning, then they Il begin to implement. But they Il
encounter all sorts of problems after implementation, and they || spend the rest of the year correcting them.
However, given the same year-long project, Toyota will spend nine to 10 months planning, then implement in
a small way such aswith pilot production and be fully implemented at the end of the year, with virtually no
remaining problems.

Alex Warren, former senior vice president,
Toyota Motor Manufacturing, Kentucky

If you have bought a house, you probably signed azillion documents at closing, trusting and hoping that they were dl
standard documents that wouldn t come back to haunt you. Y our lawyer may even have reviewed the documents
and told you that everything wasin order. This seemslike anaturd way of doing business to most companies, but not
if you arefollowing the Toyota Way.

Richard Mdlery was engaged by Toyotain 1989 asitslawyer to help acquire 12,000 acres just northwest of
Phoenix. Today it isthe Toyota Arizona Proving Ground, where vehicles are driven on test tracks and evaluated. The
acreage comprised the northern one-fourth of the Douglas Ranch. Malery has handled much larger transactions and,
from his perspective, the acquisition wasroutine. A Stanford law school graduate and attorney snce 1964 ina
prestigiouslaw firm, he knew his stuff and assumed he would handle his rel ationship with Toyotajust like he would
with any client. But he had not worked for aclient like Toyota. As

Richard explained:
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| came away with a far more complete knowledge of the legal history of Arizona and the development of its
statutory and common law than | ever had before (laughing), because | had to answer all of the Toyota team
squestions. | could not just point to the title policy and say either, That ishow we have always doneit or
Do not worry, the seller will indemnify us. The Toyota team wanted to dig deeper and know the complete
background and history leading up to the decision in order to make the best possible reasoned decision. To
answer all of their questions, | became a student again and learned a lot about the federal system that
established Arizona first as a territory and then as a state.

Toyotawanted to know how the sdler acquired title and how title traced back to the original owner, the federa
government. Having now worked with Toyotafor 14 years, Mallery concludes, Toyota stands out as the preeminent
andys of drategy and tactics. Nothing is assumed. Everything isverified. The god isgetting it right. Hislearning
from working with Toyota has spilled over to how he workswith other clientsaswell:

| am more inclined to ask the penetrating question: why do you do it that way? Do not just tell me what you
do the standard operating procedures. | want to know why. | also challenge conventional assumptions. |
learned more about due diligence and strategic planning as legal counsel for Toyota than with any other
client I have had in 40 years of practice.



This document is created with the unregistered version of Document2PDF Pilot.

ThePrinciple: Thorough Consideration in
Decision Making

Many employees outside Japan who have joined Toyota after working for another company have had to face the
challenge of learning the Toyota approach to problem solving and decision making. Because Toyota s process of
consensus decision making deviates so dramatically from the way most other firms operate, it isamagor reeducation
process. New employeeswonder how an efficient company like Toyota can use such a detailed, dow, cumbersome,
and time-consuming decision-making process. But al the people | have met who have worked for or with Toyotafor
afew years are believersin the process and have been gresatly enriched by it even in their persond lives.

For Toyota, how you arrive at the decision isjust asimportant as the quality of the decision. Taking thetime
and effort to do it right is mandatory. In fact, management will forgive adecision that does not work out as expected,
If the process used was the right one. A decision that by chance works out well, but was based on a shortcut
process, ismore likely to lead to areprimand from the boss. As Warren explained in this chapter s opening quote,
Toyota s secret to smooth and often flawlessimplementation of new initiativesis careful, upfront planning. Underlying
the entire process of planning, problem solving, and decison making is careful attention to every detall. This behavior
is associated with many of the best Japanese firms and Toyotaisamadter at it. No stoneisleft unturned. In fact,
every stoneisingpected under amicroscope. Mallery had an € oquent explanation:

Thereisa classic theory of beauty that comes out of Greek and Roman art: God isin the details. Even the
frieze on the Parthenon that is high above the spectators on ground level is perfect because their gods would
seeit. | think Toyota s excellence isin the details.

Thorough congderation in decision making includes five mgor dements:

1.

Finding out what isredlly going on, including genchi genbutsu.

Understanding underlying causes that explain surface gppearances asking Why? fivetimes.

Broadly considering dternative solutions and devel oping adetailed rationae for the preferred solution.
Building consensus within the team, including Toyota employees and outside partners.

Using very efficient communication vehiclesto do one through four, preferably one side of one sheet of paper.
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We dready discussed genchi genbutsu inthe |ast chapter and wewill be discussing five- why analysisin the next
chapter. So wewill focus here on steps three through five.

[Crrevious [nesr o
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Broadly Consider Alternative Solutionswith a
Set-Based Approach

Asayoung Toyota engineer, you attack a problem with rdlish. Y ou carefully identify the cause of the problem, taking
careto do athorough five-why analysis. Y ou then think and think and come up with abrilliant solution. Y ou detail the
solution and run in to share it with your mentor. Instead of evauating the idea on its merits and congratulating you, he
asks, What other aternatives have you considered? How does this solution compare with those alternatives? Y ou
are stopped dead in your tracks, as you were convinced you had the best approach.

When my colleagues and | started to study Toyota s product development system, we noticed a distinguishing feature
of Toyota, compared not only with U.S. auto companies but aso with other Japanese companies, like Mazdaand
Nissan. Toyota senior engineers and managers were trained to think in sets of dternative solutions. Moreover, they
could think concurrently about how things like the design of the product and the manufacturing system fit together.
We called this set-based concurrent engineering (Ward et d., 1995). It seemed paradoxica that considering such a
broad array of adternatives required so much time and delayed decisions, yet Toyota was consistently faster in
product development than its competitors.

There are many examples of thisin the Prius development discussed in Chapter 6:
1

In developing the new suspension needed for Prius, Uchiyamada decided to hold a competition. Instead of
using trial and error and testing one suspension dternative at atime, the competition led to over 20 different
sugpensons tested Smultaneoudy.

There were many hybrid engine technologies to choose from. The team began with 80 different hybrid types
and systematically diminated enginesthat did not meet the requirement, narrowing it down to 10 types. The
team carefully considered the merits of each of these and then salected the best four. Each of these four types
was then evaluated carefully through computer smulation. Based on this, they were confident in the one
aternative selected.

The styling of the vehicle was a so based on a competition among design centersin California, Europe,
Tokyo, and Toyota City. Over 20 designswere put forward in the first wave of the competition, which were
narrowed down to five sketches and then four life-sized models. Two were then selected as exceptiona and
each was revised based on feedback from awide range of employees until one was finally sdlected.

Recall that there was extreme time pressure in the development of Prius. For any of these decisions, Uchiyamada
could have asked for an opinion up front on the best choice and then devel oped the one option and refined it through
iteration. But the iterative approach, what we caled point-based, might have completely missed amuch better
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aternative. Part of spending the 80% of time planning that Warren spoke of in the opening quoteis considering a
broad range of alternatives before deciding on one. Senior managers at Toyota have told us that one of the hardest
and most important lessons they teach young engineersisto delay decisions until they have considered abroad array
of dternatives. One of the advantages of getting many opinions from many different people (through nemawashi,
discussed next) isthat many aternatives are brought to light that can then be systematically evaluated.
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Getting on the Same Page T hrough Nemawashi

ToyotaWay Principle 13 includes the important process of nemawashi : Make decisions slowly by consensus,
thoroughly considering all options; implement rapidly. The process of nemawashi is often used to describe how
junior people build consensus by developing aproposal and circulating it broadly for management gpprovd. Inthe
nemawashi process, many people are giving their input and this generates consensus. By thetime theforma
proposal comes up for ahigh-level approval, the decision is aready made. Agreements have been reached and the
find meetingisaformality. Though thisisatypical process a Toyota, there are many different waysto achieve
consensus. If suppliersor other parties could be affected by adecision, their input is required aswell.

For example, in 2002 Toyota became aware that a planned mega-devel opment near its Arizona Proving Ground
threatened the long-term water supply of the entire surrounding area. Toyotatook lega action to stop the developers
and worked to get a citizens committee organized to protest the plan. But instead of taking an adversaria approach,
Toyotatried to get consensus from dl the partiesinvolved the devel oper, the surrounding towns, and their local
governments. And they searched for asolution al could benefit from. Ultimately, the devel opers agreed to set aside
200 acres and pay severd million dollarsin infrastructure costs to create a groundwater replenishment site. Basicaly,
for every gdlon of water they used they would purchase agallon to replace it in the aquifer. As Mdlery, who led the
consensus-building process, explained:

The Mayor, the developers, and the citizens committee all of the contending parties agreed that Toyota had
served each of them well and had satisfied all of the parties from each of their perspectives. The town ended
up with a more responsible, long-term solution to groundwater subsidence concerns, the problem was solved
for the devel opers, who would have had to address it eventually maybe 30 years from now. And it helped the
surrounding communities that are concerned about irresponsible growth. Everyone came away with greater
respect for Toyota not only what Toyota did but how Toyota did it. It is the what and the how that makes the
difference protecting the land for the next 50-100 years, not just for the short term.

In smpleterms, Toyotaturned conflict into consensus and created awin-win environment for al parties. From the
perspective of alawyer, thisisvery unusua. Once you go to court, get involved with loca politicians, and take Sdes
politicaly, the usual assumption isthat you are fighting against somebody to win. Y ou win; they lose. Toyotawas not
satisfied with this, asMallery explained:

Achieving consensusit sa belief in reason. Let swork it out. It sa combination of reason and pragmatism
with this overlay of integrity and excellence. We were in a political campaign, but Toyota had no thoughts of
smearing anybody. There was no negative campaigning.

Now let strandate this consensus-building behavior into acompany s day-to-day business. Insgde the company,
everyoneis supposedly on the same team. Thereisno reason to act in an adversarid way. Y et, the most common
problem | hear in large corporationsisthe chimney phenomenon. Many different groups are in their own chimneys
and seem to care more about their own objectives than about the company s success. These groups could be
functiona departments like purchasing, accounting, engineering, and manufacturing or they could be project teams
that are implementing new software or even implementing lean manufacturing. These groups often seem to act as
though they want their particular department or project to get al the resources and their perspective to dominatein
decisionsthey want towin at al codts, even if other groupslose in the process.
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Not s0in Toyota. The same process used to gain consensus with these outside community groupsin Arizonais used
every day to get input, involvement, and agreement from a broad cross-section of the organization. This does not
mean dl parties get what they personally want, but they will get afair hearing.

There areavariety of decison-making methods al used a Toyotain different Stuations. These range from amanager
or expert making adecision unilateraly and announcing it to group consensus with full authority to implement the
decison they agreeto. Asshown in Figure 19-1, the preferred approach at Toyotais group consensus, but with
management approva . But management reserves the right to seek group input and then make adecision and
announceit. Thisisdone only if the group is struggling to get consensus and management must sep in or if thereisan
urgent need for aquick decison. The philosophy isto seek the maximum involvement appropriate for each Situation.

One example of the nemawashi processisthe way the broad circulation of ideas worksin the early stages of
product development. Before the styling of avehicleis even determined, Toyota puts an enormous amount of effort
into evauating the early designs and thinking through al possible engineering and manufacturing issues. Each designis
meticuloudy anayzed and countermeasures are developed through study drawings. These are sketches that include
possible problems and aternative solutions. When the study-drawing phase is completed, the collective drawings
across al engineering departments are put together into abinder called the K4 (shorthand for kozokeikaku a
Japanese word referring to a structure plan the study drawings that collectively address the structure and
integration of the vehicle). Oneday | met with Jm Griffith, who at thetimewas VP of Technical Adminigtration.
Helooked frazzled. | asked him why and he said he just had gotten aK4 on anew vehicleto review. Griffith isnot
an engineer, 0 | asked why an administrator would get this document. He seemed surprised | would ask and said
that Toyotais awayslooking for broad input and he, too, will have opinions about the vehicle.

He was frazzled because thiswas clearly a challenging task for anon-engineer and he felt obliged to take it serioudy
and come up with some useful input. Asit was, there were well over one hundred signatures required on the K4. Jm
was avice president and very well established in acompany with lifetime employment, so he could have just blown
off the assgnment. But he knew that if the chief engineer was asking for anon-engineering opinion and he had to sgn
off on the document, there was areason. The process matters and every member must take the process serioudy.
Perhaps he might see things that others missed. In any event, he knew his opinionswould count.

Oneway new engineerslearn about nemawashi isthrough the freshman project. They are given avery chdlenging
project, something they are unprepared for and could not possibly do on their own. For example, one American
stamping engineer responsible for setting up the process of stamping body panelswas given the assgnment in hisfirst
year of desgning what iscaled a checking fixture. Thisisacomplex devicethat clampsabody pand (like the outer
part of adoor) down on specific points and checks that the measurements are accurate. Stamping engineers generally
have to learn how to use these, but not design one. It requires understanding the design of the part, understanding the
critical quality points, and designing something complex from scratch. The young American stamping engineer did not
have a clue how to start. He was not given any rulebook. So he struggled and thought about it and finaly Started
asking questions. In the process of asking questions, he had to talk to many engineers from different departments
body engineering, quaity, vendors. In the process he learned alot about quality and design and met people whom he
would continue to draw on as resources throughout his career. The assignment forced him to learn nemawashi by
doingit.
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Communicate Visually on One Piece of Paper to
Arrive at Decisions

With al this communication going back and forth to build consensus, one might think that Toyota takes forever to get
anything done. Y et we know how efficient and speedy Toyotais, so it should not be surprising that they have
communication down to ascience. The most time-consuming and difficult way to understand complex ideasisto
have to decipher alengthy report filled with technica descriptions, businessjargon, and tables of data. More efficient
isthe visual approach apicture isworth athousand words. Acting on the fact that people are visually oriented, new
employees a Toyotalearn to communicate with as few words as possible and with visua aids. The A3 report
discussed in Chapter 13 (inwhich dl necessary information to make acomplex decisonis presented onone 11 x 17
piece of paper) isakey part of the process of efficiently getting consensus on complex decisions

Figure 19-2 isone example of an A3 report developed at the Toyota Technica Center in 1996. It isthe fina report
for an extensve anadlysis of using purchasing cards for smal purchasesto avoid lengthy and expensive gpprovals.

FUBCHAING CARD IMFLEMINTATION —————
: ek

————

e S~ S T p————

Figure 19-2: Example of an A3 report

The A3 isread from the top |eft down and then into the second column. Anaysis of the current Situation reveded that
40% of the purchasesin the technica center were for under $500, but represented only 4% of the dollars spent. Y ¢,
the time to process and approve these tiny purchases took aslong asfor mgjor purchases. The proposal wasto use
purchasing cards and the benefitsin time and money saved are clearly spelled out in the report. A plan isproposed to
pilot the program aong with details of who will issue the cards and what uses would be blocked out on the card. The
plan includes atimdinefor full implementation once the pilot iscomplete.

This A3 report was conceived when a cross-functiona purchasing team and team leader were assigned to study the
problem. They had learned the Toyota Way of gpproaching an assgnment like this and knew that nemawashi was
mandatory. If they went off on their own, did astudy, and came back with alengthy report and executive summary,
they would face res stance to their ideas and their solution might not be implemented. So, throughout the process they
involved everyone they could think of who might be affected by this decision, not just the purchasing department but
also the generd managers and vice presidents who were used to having control over their budgets through the
gpprova process. Suddenly they were going to have to relinquish this control and risk overrunning their budget.
Employees would have to learn new procedures for purchasing items and would obvioudy be lobbying for as much
flexibility and the highest spending limit possible. And so on. So dl of the affected parties saw A3 reportsin various
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stages being circulated and modified to incorporate their ideas. While seeking consensusis acumbersome process, it
goes much faster when dl the different opinions, scenarios, and numbers are communicated on one Side of one sheet

of paper.

Embedded in an A3 report is Toyota s problem-solving process, which is based on the Deming Cycle. Deming said
any good problem-solving process should include dl of the e ements of planning, doing, checking, and acting
(PDCA). (Wewill discuss the Deming Cycle further in the next chapter.) When Toyotateaches A3 report writing,
one of the prerequisitesistaking its course on PDCA.

Figure 19-3 shows how the A3 proposd incorporates PDCA. In the spirit of genchi genbutsu, the A3 report starts
with one step before planning a thorough understanding of the current situation, the values, expectations, policies,
reason for the current system, etc. Once you lay this groundwork, you are ready for the Deming Cycle stepsthe plan,

Title
A
Grasp Background
Situation ~__ (Existing Value, Expectation, Policy. Goal, or Plan)
~
|:|,|: rent Sltl.ml:lr)n

(Analysis of Meed and Contributing Conditions)

P‘ Rl‘ﬁﬂmrﬂllrl(!iltllﬁﬁ‘\
- {Cost/Benefits)
Implermentation
Do [Details of the Plan)
. . . . . Check and Act FG"QW o
doing or implementing the plan, then checking and acting. (Expected Results—When/How They Wil Be Checked)

Figure 19-3: Plan-Do-Check-Act in the proposal process

The checking and acting stages are critica and often overlooked in problem solving. Notice the timelinefor the
purchasing card report in Figure 19-2. A pilot program is created and then, three months into the pilot, the audit and
analysis (check) and then areport on the results of the audit. Thiswill include countermeasuresto any problems
discovered. Then you act by implementing the pilot corporate-wide. Once everything isin place, the process of
continuous improvement kicksin and continues operating well beyond thistimeline.

After months of study and great painsin writing and refining the A3 report so it included only critical and visua
information, the team presented the report to the decison makerstor the fina decision. Thiswas the executive board
presided over by the president of the technical center. They had exactly five minutes on the agenda. They presented
the report, which was largely ceremonid, as everyone had seen it multiple times. Therewasalittle discusson. And
then the decision makers formally approved the proposd.

Alan Cabito, Group VP of Sdes Administration, went to work for Toyotaas hisfirst job out of school, so he only
knew the Toyotaway. But he was able to observe differences in the way Toyota communicated when he started
working with General Motors on the NUMMI plant in the 1980s:

Their (General Motors) solution to making a decision was to write a memo. | haven t writtenamemoin |
don t know how many years maybe 20. | walk over to someone and | sit down and we talk about the issue.
And ultimately, | try to get themto buy in or to make it their idea. But you never write a memo. A memo to
meis like a directive, as opposed to an A3 PDCA document that hasin it an evaluation that everybody can
see and understand. To me an A3 isa learning process. A memo s not a learning process . In the GM world,
at least to those people who came here, memos were a way of finding a direction, and then expecting
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everybody to follow it without any communication necessary.
One of the benefits of the A3 communication format and a disciplined approach to problem solving isthat Toyota
runsits meetings very efficiently. The discipline of the A3 process hel psto accomplish effective meetings. Thereare
severd prerequisitesto an efficient mesting:

1.

Clear objectives prior to the meeting. These are sometimesreflected in an agenda, but the agenda needs
to be very focused on clear tasks and deliverables.

The right people at the meeting. People expected to show up need to show up.

Prepared participants. All participants know what they should prepare for the meeting and have doneiit.

Effective use of visual aids. The A3 format isextremely effective.

Separate information sharing from problem solving. Share information as much as possible prior to the
mesting so that the focus of the meeting can be on problem solving.

The meeting starts and ends on time.

| have been in too many meetingsin many companies where the vast mgority fail on dl sx points. The meeting hasa
vague purpose, some people do not show up, nobody does any preparation except, perhaps, the person running the
mesting, visua aids are ad hoc, most of the meeting is about sharing information, and the meeting startslate and ends
late. Now, thisis atime-consuming, cumbersome, and wasteful way to arrive at decisions.
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A Great Deal of Learning up Front Makesfor
Easier Decison Making

Andy Lund, program manager for the 2004 Toyota Sienna, explained to me why he always uses nemawashi when
he is making decisions and preparing to present his recommendations.

For some decisions | may think | already know the answer and do not need input from others. There may be
a department that is not directly involved and | think they probably do not have much to contribute. | may in
fact find the right answers on my own, but | will have a hard time presenting it because the group | skipped
will challenge my recommendations and ask why | did not consider this and that and the presentation will
become a debate. But through nemawashi they will agree with the presentation because they have already
agreed with it. So | will go and talk to that department in advance anyway and generally | am pleasantly
surprised because | get new information.

By going through lengthy and thorough information gethering and analysisin decision making, what does Toyota
achieve?

1.

It uncoversal thefactsthat, if not considered, could lead to agreat dedl of pain and backtracking further
down the road. Execution tends to be flawless by most standards.

It gets all the parties on board and supporting the decision so any resistance isworked out before
implementing anything. The cost of addressing this res stance when implementation beginsislikely to be many
timesthe cost of addressing it in the planning stage. Dick Mdlery could not believe that every concerned
party, even Toyota s opponents, ended up thanking Toyotafor solving their problems.

It achieves agreat dedl of learning up front before anything is even planned or implemented.

Thelast point leads usto the next chapter and the final Toyota Way principle, which focuses on Toyota s greatest
accomplishment becoming atrue learning organization. We will seethat the Problem-Solving layer of the 4P model
(see Figure 1-1) is actudly intertwined with the other three layers: Process, Partners, and Philosophy. We dready
saw in this chapter that we could not redly understand nemawashi without understanding genchi genbutsu and the
Deming cycle of problem solving. In fact, new employees cannot learn even aseemingly smpletool like an A3 report
without first understanding these three processes.
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Chapter 20: Principle 14. Become
a L earning Organization Through
Relentless Reflection (Hansa)

and Continuous I mprovement (
Kaizen)

Overview

We view errors as opportunities for learning. Rather than blaming individuals, the organization takes
corrective actions and distributes knowledge about each experience broadly. Learning is a continuous
company-wide process as superiors motivate and train subordinates; as predecessors do the same for
successors; and as team members at all levels share knowledge with one another.

The Toyota Way document 2001, Toyota Motor Cor poration

The beginning of the 21st century has continued the turbulence, uncertainty, and intense competition of the end of the
20th century. Long gone are the days when acompany could set up shop, make a product well, and then milk that
product for years, hanging on toitsorigina competitive advantage. Adaptation, innovation, and flexibility have
knocked this old business approach off its pedestal and have become the necessary ingredients for surviva aswell as
the hallmarks of a successful business. To sustain such organizationa behavior requires one essentid attribute: the
ability tolearn. In fact, the highest compliment we can pay to abusinessin today sbusinessenvironmentisthatitisa
true learning organization.

Peter Senge popularized this concept in hisbook, The Fifth Discipline, over adecade ago, defining alearning
organization as a place (Senge, 1990):

... where people continually expand their capacity to create the results they truly desire, where new and
expansive patter ns of thinking are nurtured, where collective aspiration is set free, and where people are
continually learning how to learn together.

Sengefocuseson new patterns of thinking and learning to learn. In other words, alearning organization does not
only adopt and develop new business or technical skills; it putsin place asecond leve of learning how to learn new
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skills, knowledge, and capabiilities. To become atrue learning organization, the very learning capacity of the
organization should be developing and growing over time, asit helpsits members adapt to a continually changing
competitive environment.

Of dl theindtitutions| ve studied or worked for, including world-class companies and mgor universities, | believe
Toyotaisthe best learning organization. The reason isthat it sees standardization and innovation as two sides of the
same coin, melding them in away that creates great continuity. For example, aswe discussed in Chapter 12, Toyota
hasjudicioudy used stability and standardization to transfer individua and team innovation into organization-wide
learning. It isonething for individua employeesto come up with innovative waysto do things. But to be transferred
to organization learning, the new way must be standardized and practiced across the organization until a better way is
discovered. Thisisthe foundation for the Toyota Way of learning standardization punctuated by innovation, which
getstrandated into new standards.

Throughout this book, we have emphasi zed that the Toyota Way isfar more than tools and techniques. TPSitsdlf is
designed to push team membersto think and learn and grow. Toyota evolved out of innovation, originaly in making
looms and then in automobile design, and ever since, the leadership hasworked hard to keep thisinnovative spirit
alive. We saw, for example, how Toyota used the Prius project to revitalize a maturing product development
process. Lexus aso pushed the organization to new levels of quality and excellence. However, breakthrough
innovation is only one aspect of the Toyota Way. Possibly the most important aspect is Toyota s relentless
gpplication of the more mundane process of continuous improvement, which results in thousands of little lessons
learned. The ToyotaWay involves the company learning from its mistakes, determining the root cause of problems,
providing effective countermeasures, empowering people to implement those measures, and having a process for
transferring the new knowledge to the right people to make it part of the company s repertoire of understanding and
behavior. This chapter will describe how Toyota accomplishesthis.
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ThePrinciple: Identify Root Causes and Develop
Counter measures

Unlike most companies, Toyotadoes not adopt programs of the month nor doesit focus on programs that can
deliver only short-term financia results. Toyotais process oriented and conscioudy and ddliberately investslong term
in systems of people, technology, and processes that work together to achieve high customer value. Systems are not
information systems but work processes and gppropriate procedures to accomplish atask with the minimum amount
of time and effort. The philosophy of Toyota and its experience support the belief that if it focuses on the process
itself and continual improvement, it will achievethefinancid resultsit desires.

Asyou learned in Section |1, The Right Process Will Produce the Right Results, continuousimprovement (kaizen)
can occur only after aprocess is stable and standardized. When you make processes stable and have aprocessto
make waste and inefficiencies publicly visible, you have an opportunity to learn continualy from your improvements.
To bealearning organization, it is necessary to have stability of personnd, dow promotion, and very careful
success on systems to protect the organizational knowledge base. To learn means having the capacity to build on
your past and move forward incrementdly, rather than starting over and reinventing the wheel with new personnel
with each new project.

Ultimately, the core of kaizen and learning is an attitude and way of thinking by al leaders and associates an attitude
of sdf-reflection and even self-criticism, aburning desire to improve. Westernersview criticism and admitting to a
mistake as something negative and asign of weakness. Westerners are often eager to blame others when something
goeswrong. Theattitude of the buck stops here isthe exception, not therule. It isjust the opposite within Toyota.
The greatest sign of strength iswhen an individua can openly address thingsthat did not go right, take responsibility,
and propose countermeasures to prevent these things from happening again.
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Getting to the Root Cause by Asking Why? Five
Times

Anintegrd part of kaizen is Toyotasfamousfive-why andysis. | recdl interviewing Y uichi Okamoto, aformer
Toyota Technical Center vice president, about the secret to the success of Toyota s product development system. |
was expecting a description of a sophisticated process smilar to the TPS. Instead, he answered with an underlying
tone of sarcasm, We have avery sophisticated technique for developing new products. It is called five-why. We ask
why fivetimes.

The reason for Okamoto s sarcasm isthat there are no complex tools and techniques to explain Toyota s successin
product development. Many people are surprised when | give talks and tell them that Toyota does not have aSix
Sigmaprogram. Six Sigmais based on complex statistical anaysistools. People want to know how Toyota achieves
such highlevels of qudity without the quaity tools of Six Sigma. Y ou can find an example of every Six Sigmatoal in
use somewherein Toyotaat sometime. Y et most problems do not call for complex satistical andysis, but instead
require painstaking, detailed problem solving. Thisrequiresaleve of detailed thinking and andysisthat isal too
absent from most companiesin day-to-day activity. It isamatter of discipline, attitude, and culture.

Taiichi Ohno emphasized that true problem solving requiresidentifying  root cause rather than source; theroot
cause lies hidden beyond the source. For example, you might find that the source of aproblem isasupplier or a
particular machining center the problem occursthere. But what isthe root cause of the problem? The answer liesin
digging deeper by asking why the problem occurred. Asking Why? five times requirestaking the answer to thefirgt
why and then asking why that occurs. Typicaly, the process of asking Why? leads upstream in the process. It may
be a defect that occursin assembly, but the root cause is upstream in the raw material supplier, wherethe variation in
the thickness or hardness of sted affects how the part is slamped, which then affectsthe way it iswelded, which then
affectsthe ability in assembly of the fastener to hold the part in place.

Figure 20-1 provides ahypothetical example of five-why analysisthat Toyota usesin interna problem-solving
training. The problem isail on the shop floor. In this example, each why brings us further upstream in the process and
deeper into the organization. Note that the countermeasures are completely different depending on how deeply we
dig. For example, cleaning up the oil would smply be atemporary measure until more oil leaked. Fixing the machine
would be alittle longer term, but the gasket would wear out again, leading to more oil on the floor. Changing the
specifications for gaskets could solve the problem for those particular gaskets, but thereis adeeper root cause that
would still go unresolved. Y ou could purchase other parts at lower cost, based on inferior materias, because
purchasing agents are eva uated based on short-term cost savings. Only by fixing the underlying organizationa
problem of the reward system for purchas ng agents can we prevent awhole range of Smilar problemsfrom
occurring again in the future.
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Figure 20-1: 5-Why investigation questions
Source: Peter R. Scholtes, The Leader s Handbook, McGraw-Hill, 1998.

A fiveewhy analysisof ared problem within the Toyota Technica Center (TTC) provides another illustration. The
manager of information systems developed a plan to convert to anew e-mail system with new features such as
extended external e-mail capability and room scheduling. He devised the plan by identifying the weaknesses of the
current e-mail system and compiling new capabilities that users wanted. Through abidding process, the manager
found an e-mail system he was pleased with and got gpprova to purchase it. When they ingtdled the e-mail system,
the manager sent out manuasto al employees and had them sign aletter confirming they had received one. One
month later, the manager received many complaints from employees who did not understand dl of the functions and
found the manud too difficult to read. The manager met with the technicians and system andysts and they decided as
acountermeasure to provide training. The training was viewed as helpful, but one month later, the manager till had
numerous complaints about the same problem of understanding functions and the poor manud.

What was the real root cause of the e-mail complaints? Figure 20-2 showstheresult of the five-why andysisat TTC.
In this case, the surface problem was that employees were not happy about their understanding of the e-mail system
and the poor manual provided. Asthey got deeper and deeper into the root cause, they discovered that the manager
had not followed the Toyota Way principles of genchi genbutsu and nemawashi discussed in Chapters 18 and 19
and this chapter. The manager had not done enough work going directly to the source and studying how people use
e-mail or the manud. He did not devel op a deep understanding of the Situation (genchi genbutsu) and hefailed to
pilot the process. A well-executed A3 reporting process could have avoided the problems. When they dug even
deeper, asking Why? TTC discovered thisfailure to follow principles occurred because senior management failed to
create aculture that supported the ToyotaWay. The final countermeasure resulting from the e-mail incident wasto
includetraining and agreat ded of follow through by senior management to build a culture supporting the use of good
internal processesthat follow the Toyota Way.
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What is the problem! Employees are frustrated and complaining abour the
new e-mail system.

Why! Employees do not undersand how o use the func-
tians of the systam.
Whyt The employess didn’t receive adequate training on the

new system, 3 manual they can use, and didn'c give
input on their needs for the mew system functions.

Why! The L5 manager had a poor planning process: didn't
ask employees about thelr needs on system funetions,
didn’t plan for training up front dide’t notfy employ-
ees using multiple communication channels, didn't
review the manual with employees (pilot group).

Why! The manager didn’t get direction and support from
his boss, or receive planning process training.

Why! The company as a whole does not have effective
internal processes in place, nor is it disciplined in
using good process.

Why! Senior management hasn't worked to create a work
culture that encourages and reinforces effective
internal processes.

Figure 20-2: 5Why andysisof e-mail problems

Source: Toyota Technica Center, Ann Arbor, Michigan

What isthe real learning point of these two cases? To keep asking why until the root cause(s) are determined.
Take countermeasures at the deepest level of causethat isfeasible and at the level that will prevent reoccurrence of
the problem.

[Crrevious [nesr o
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Practical Problem Solving in Seven Steps

At Toyota, afive-why analysisis often used as part of a seven-step processthey cal practica problem solving. (See

Figure 20-3.) Before the five-why analysis can begin, practical problem solving requiresyou to clarify the problem
or, in Toyotaterminology, grasp the Situation. Trainerswho teach this methodol ogy within Toyota have found the
mogt difficult part to learn is grasping the Situation thoroughly before proceeding with five-why andyss. Grasping the
Stuation starts with observing the situation with an open mind and comparing the actud Situation to the standard. To
clarify the problem, you must sart by going to where the problem is (genchi genbutsu). Thismay include prioritizing
anumber of different problemsin aPareto andyss. The Pareto diagram uses bar graphsto sort problems
according to severity, frequency, nature, or source and displaysthem in order of sizeto show which problems arethe
most important. It is probably the most often used statistical anaysistool within Toyotasimple, but powerful.
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Figure 20-3: Toyotas practical problem-solving process

At this point you also want to set targets for improvement. Then you make afirst attempt at identifying the point of
cause (POC). Where isthe problem observed? Whereisthe likely cause? Thiswill lead you upstream toward the
generd vicinity of theroot cause, which you can discover through five-why analyss. The ultimate purpose of the
exerciseisto generate and implement a countermeasure and eva uate the results. Only at thispoint, if the
countermeasureis effective, doesit become part of a new standardized approach.

The seventh step standardizing the new processisvery important at Toyota. As mentioned in this chapter and
discussed in Chapter 12, standardization and learning go hand in hand and are the basis for continuous improvement.
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If you do not standardize the improved process, the learning up to that point fallsinto ablack hole, logt, forgotten,
and unavailable for further improvements.

Tools, techniques, and metrics asde, Toyota s greatest emphasisis on thinking through problems and solutions. At
Toyota, it issad that problem solving is 20% tool s and 80% thinking. Unfortunately, | ve learned from many Six
Sigma programs that some companies get caught up in using al the great and new sophigticated analysistools, where
problem solving seemsto be 80% tools and 20% thinking.
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Hansa: Responsibility, Self-Reflection, and
Organizational Learning

Teamwork never overshadows individua accountability a Toyota. Individua accountability isnot about blame and
punishment, but about learning and growing. A key to learning and growing, not only within Toyota but in Japanese
culture, is hansal, which roughly means reflection. Hansal isabit of Japanese culture that Toyota recently has been
working to teach to its overseas managers. It is one of the most difficult thingsthey have ever had to teach, butitisan
integra ingredient in Toyota s organizationd learning.

For many years after setting up shop in the U.S,, the Japanese leadership intentionally did not introduce hansei. They
redized it was adistinctly Japanese concept and too dien to the American culture. George Y amashina, who runsthe
Toyota Technica Center, explained it as something like the American time-out for children, though in Japan hansel
has a broader meaning.

In Japan, sometimes the mother and the father say to the children, Please do the Hansal. Some child did a
bad thing. It means he or she must be sorry and improve his or her attitude everything is included, spirit and
attitude. So once the childistold, Please do the Hansei, he understands almost everything about what the
mother and the father want him to do.

Trandated as reflection, Toyotafinaly introduced hansal to its U.S. managersin 1994. According to Y amashing, it
had to be introduced at some point:

Without hansei it isimpossible to have kaizen. In Japanese hansel, when you do something wrong, at first you
must feel really, really sad. Then you must create a future plan to solve that problem and you must sincerely
believe you will never make this type of mistake again. Hansei is a mindset, an attitude. Hansei and kaizen go
hand in hand.

Mike Masaki, president of the Toyota Technica Center from 1995 to 2000, found it very chalenging to get
Americansto understand the value of reflection they take the implied criticism persondly and negatively. In 1997 he
lamented:

Wherever Mr. (Akihiro) Wada (then executive VP of global R&D) goes, he critiques. | do the same thing at
TTC. For example, | recently reviewed a prototype of the next-generation Avalon body. | pointed out that
these parts are very bad and the Americans had an uncomfortable reaction. In Japan the reaction is | should
have designed this better | made a mistake! The U.S. designer s expectation isthat | did a good job so |
should berewarded. Thisisa big cultural difference. In Japan we would not point out the good things, but
would focus on the negative.

At Toyota, evenif you do agood job successfully, thereisa hansei-kai (reflection meeting). Bruce Brownleg,
General Manager at the Toyota Technica Center, helped clarify this, drawing on his experience as an American who

grew up in Japan:



This document is created with the unregistered version of Document2PDF Pilot.

Hansel isreally much deeper than reflection. It isreally being honest about your own weaknesses. If you are
talking about only your strengths, you are bragging. If you are recognizing your weaknesses with sincerity, it
isa high level of strength. But it does not end there. How do you change to overcome those weaknesses?
That is at the root of the very notion of kaizen. If you do not understand hansei, than kaizen is just
continuous improvement. Hansel is the incubator for change that whole process. We want to overcome areas
of weakness. It also explains why we (Toyota) spend little time talking about successes. We spend more time
talking about our weaknesses. If anything, perhaps a weakness for Toyota is that we do not celebrate our
successes enough.

Toyotaiscontinudly reflecting on hansal aswdl. By implanting hansel into an dien culture, a first inthe U.S,,
Toyota has an opportunity to watch it germinate and develop in anew way. The Americans have embraced hansel
to adegree, but there are certain traditional € ementsthey have regjected and new e ements they are adding. Andy
Lund, a program manager for the Toyota Sienna, dso grew up in Jgpan asamissonary schild. He explained how
hansal is being adapted to the American culture:

The hansel view of feeling deeply sorry and admitting shame is a traditional Japanese view, but | did not
experience it when | was growing up in Japan. Here at TTC we are using a more gentle version. If individuals
do commit a mistake, they will learn from the mistake and from having to report to Yamashina-san. It may
be difficult for them. When you have to prepare an A3 report for the president, you learn so much more. He
will be looking not only at the error you made but how you reflect onit.... You will of course get advice, but
the preparation for the meeting is when the team member will learn so much. Part of on-the-job training isto
provide opportunities for your team associates to present to the president. We try to give all team associates
a chance to present to the president what they have learned, and they will get feedback from the president
about dotting every i and crossing every t, but to bring shame is not the goal.

When | first started doing interviews at the Toyota Technical Center adecade ago, U.S. managers often used the
term the obligatory negative in discussing their Japanese coordinators. The Americansfelt that, whatever work they
showed the coordinators, it was obligatory to find a mistake or expose aweakness. Lund believesthisisa
cross-cultural misunderstanding of hansai:

People who have not been to Japan may not under stand that the objective is not to hurt that individual but
to help that individual improve not to hurt the program but to show flaws to improve the next program. If
you under stand that deeply, you can get through that constructive criticism. No matter how good a program
or a presentation someone makes, we believe there is always something that can be improved, so we fedl itis
our obligation. It isnot an obligatory negative but an obligatory opportunity to improve it is the heart of
kaizen.

Hansa isnot smply aphilosophical belief system at Toyota, but a practicd tool for improvement. For example, TTC
holdsforma and scheduled hansal events at key milestonesin avehicle program aswell as after it launchesthe
vehicle and the program ends. Like other companies, Toyota conducts design reviewsto identify problemswith the
vehicle. But the hansai isareflection on the process of developing the vehicle. Hansal isthe check stage of PDCA.
It isused most often at the end of avehicle program, but TTC is starting to move it further upsiream so there are
severd hansal eventsa key juncturesin the program.

When Lund led a hansal event after the prototype phase of the 2004 Siennamodel, he began by collecting
information from awide range of participantsin the vehicle development process. He then was able to consolidate
what he learned into four themes. The themes are redlly root causes. He asked Why? fivetimesfor many different
problems that surfaced during the development of the Sienna and moved upstream in the process. All the process
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flaws could be explained by these four root causes.

For example, some parts on the prototype vehicle were late and therefore older parts had to be used to build the
Sienna prototype. Other parts were not as high-quality as Toyotawould have liked. A thorough five-why analysis
reved ed that, in the quest for introducing the perfect vehicle to market, Toyota had inssted that every part be as
perfect as possible a each prototype phase. Thisingstence resulted in the practice of last-minute revision requests,
such that if the design engineers had an improvement on apart just prior to the prototype, they were requested by
program management to get the latest revision onto the prototype so they could test the best ideas. The result was
that the design engineers did not complete some prototype partsin time. Lund concluded,

We missed a great opportunity to test parts, even if they were not the most up-to-date versions. The reflection
was not so much that there were late changes, because if the market changes we always need to change the
vehicle. But we |learned the value of being able to freeze the part at some point so we can test a complete
vehicle and learn as much as possible at that point.

Lund immediately communicated the four root cause problems he observed, aong with countermeasures, to other
program managers across the company who had not yet reached the prototype stage on their projects. One benefit
of having aregular and short product-development cycleisthat when you learn something, there are severd vehicles
coming right behind it, so you have an opportunity to gpply immediately what you learned to improve the process and
product.
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Process vs. Results Orientation: The Role of
Metrics

Bdlieving they can get any behavior they can measure, companies wishing to emulate Toyota s system often ask me
about its metrics. To their inevitable disappointment, they learn that Toyotais not particularly strong at developing
sophisticated and common metrics across the company. Toyota measures processes everywhere on the factory floor,
but prefers smple metrics and does not use many of them at the company or plant level.

There are at |east three types of measures at Toyota:

1.

Global performance measures how is the company doing? At thisleve, Toyotausesfinancid, qudity,
and safety measures very Smilar to those used by other companies. When | queried whether the listing of
Toyota Motor Company on the N.Y. Stock Exchange made them more short-term-focused, they assured
me that was not the case. They did say that now they must report financia results quarterly, when in the past
they used to report annually. They found the quarterly reporting very useful. Prior to this, they were arguably
less sophisticated in financia measurement than other companies listed on the stock exchange.

Operational performance measures how isthe plant or department doing? Toyota s measurements
seem to betimelier and better maintained than what | have seen at other companies. The people doing the
work at the work group level or the project manager sleve painstakingly track progress on key metricsand
compare them with aggressive targets. The metrics tend to be specific to a process.

Sretch improvement metrics how is the business unit or work group doing? Toyota sets stretch goas
for the corporation, which are trandated into stretch goadsfor every business unit and ultimately every work
group. Tracking progress toward these goasis central to Toyota s learning process. Again, Toyota doesthe
tracking at the work group and project level. The measures are very particular to what the teams are trying to
accomplish.

| recall talking to Wayne Ripberger, who at the time wasthe VP of Powertrain manufacturing for Toyotain
Georgetown. | asked what they measure at the plant level to track its performance. | was expecting insghtsinto the
golden metricsthat drive any manufacturing plant. He said they track total cost for plant operations, afew smple
qudity measureslike parts per million defects, and productivity. They of course keep track of safety by measuring
accidents and do some employee morae surveys. There was nothing new here, except for one thing. Ripberger
explained that the one measure he found most useful as amanager was the number of andon pulls made by each
department, to stop the production line. The departments regularly graph the data, noting the problems that caused
each of the andon pulls, and use Pareto analysisto identify the most common reasons. Then they go to work on
countermeasures. Obvioudy you must have awdl functioning andon system before this metric makes any sense. But
when in place, this metric provides great insght into the actua day-to-day problemsfaced in the production process.
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The difference between Toyota and many other companiesisthat Toyotais process oriented. In one study | worked
on with Tom Choi[ 1], wetried to understand why some companies had vital continuous improvement programswhile
others had superficid programsthat died before they got going. We discovered the top management in the
companieswith vital programs had a process orientation, while the unsuccessful companies had results-oriented
managers. The results-oriented managersimmediately wanted to measure the bottom-line results of the continuous
improvement program. The process-oriented managers were more patient, believing that an investment in the people
and the process would lead to the results they desired.

In short, developing standard, global metricsisnot ahigh priority a Toyota. They do it assimply aspossible. More
important to them are the metrics driving problem solving and supporting their process orientation. The most
important learning measurements track progress toward stretch improvement gods, which is the process caled
hoshin kanri.

[1]Thomas Y. Choi and Jeffrey K. Liker, Bringing Japanese Continuous Improvement Approachesto U.S.
Manufacturing: The Roles of Process Orientation and Communications, Decision Sciences, Vol. 26, No. 5,
September-October 1995.
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Hoshin Kanri Directing and Motivating
Organizational Learning

The adagethat you get what you measure isin asensetrue at Toyotaaswell. Toyotalong ago redlized that the key
to organizationd learning isto align objectives of al of its employeestoward common gods. The underlying vaue
system of Toyotas culture does that to agreat degree. But to get everyone involved in continuous improvement in a
way that adds up to huge corporate improvements requires aligned goals and objectives and constant measurement
of progress toward those objectives. The important ingight hereisthat Smply setting specific, measurable, chalenging
gods and then measuring progressis highly motivating even when thereis no tangible reward associated with success.
It sgpproached like agame or sport. Playing tennis or even solitaire is ssimply not as much fun if you are not keeping
score.

Toyotamanagers have become magterful at setting challenging godsjointly with their subordinates and are passionate
about measurement and feedback. Thisisthe basisfor hoshin kanri (also discussed in the Trim Masters case
example, Chapter 17). Hoshin kanri, sometimes called policy deployment, is Toyota s process of cascading
objectives from the top of the company down to the work group level. Aggressive goals sart at the executive level
and then each level in turn devel ops measurable objectives for the year, designed to support the executive-level

goals. At Toyota, these objectives must be measurable and very concrete. Vague god statements are not acceptable.
Figure 20-4 shows how the process cascades down throughout the organization and follows the PDCA process.
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Figure 20-4: Policy deployment process (hoshin kanri)

For ingtance, dl of Toyota s service parts facilities use hoshin kanri to develop three-year stretch goals to support
the goas of Jm Press, COO of ToyotaMotor Sales, who is ultimately supporting the objectives of Toyotas CEO.
At the Hebron, Kentucky, facility, when you walk into the lobby, one of the first things you see onthewall isabig
matrix that showsall of the target metricsfor the facility for thisthree-year period. For the three-year period ending
2003, the baseline measures were taken in 2000 and targets are expressed as percent improvements over the
basdline. Y ou can see the annua targets through 2003 aswell as monthly targets and actud achievements. The
targetsare dl aggressve sretch objectiveslike the following:

Reduce packaging costs as a percent of sales by 47%.
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Reduce transportation costs as a percent of sales by 25%.

Reduce inventory by 50%.

Reduce parts per million defects by 75%.

Reduce OSHA recordable incidents per 200K hours by 50%.

At the bottom of the chart, you can see at aglance how the facility is doing on each metric. Red isless than 50%
achieved, yellow is 50%-89% achieved, and green is over 90% achieved. The matrix | saw was as of June 2002,
about halfway into the process, and they had achieved many of the three-year targets ahead of schedule. | also met
with agroup leader who showed me his objectives and measures for the day, which included detailed measuresto
support the overall facility-level objectsthat a computer program tracked. Unlike many companies| vist, wherethe
posted performance metrics are months out of date, everything the group leader showed me was updated daily.

The policy deployment measures and actions become more specific as you move down the hierarchy from senior
executives to working level team members, while progress reports flow upward from the lower levelsto the senior
executives. Every team member knows his or her small number of pecific objectivesfor the year and isworking on
them throughout the year. The process of hourensou we discussed in Chapter 18 isoneway senior managers are
updated. They go to the source and talk to the workers aswell. There are dso formal review sessons. At the Toyota
Technica Center, each team member has mestings three times per year to review progress toward the hoshin kanri
objectives. The check and act part of PDCA are critica to turn the planned godsinto effective action.
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Creatinga Learning Organization IsaLong-Term
Journey

Anyone who has participated in cregting alearning organization knows thet it isamaor undertaking. It hastaken
Toyotawell over adecade to build an organization in North Americathat bears even aresemblance to the learning
enterpriseit built over severd decadesin Japan. Moving people from firefighting and short-term fixesto long-term
improvements by adapting Toyota Way Principle 14: Become a learning organization through relentless
reflection (hansa) and continuous improvement (kaizen) isan ongoing process a Toyota

Even the Toyota Production System itself embodies the learning cycle of Plan-Do-Check-Act (PDCA). (See Figure
20-5.) You can see how the cyclerelates to creating one-piece flow, surfacing problems, creating countermeasures,
and evaluating results. An effective learning organization will then check to be sure the countermeasureisdoing itsjob
and then reduce inventory to create even more flow, which will surface new problems.
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Figure 20-5: Creating flow and PDCA

PDCA usudly appliesto fairly detailed work processes, but Figure 20-6 suggeststhat alearning enterpriseis
continualy usng PDCA at al levels of the company, from the project, to the group, to the company, and ultimately



This document is created with the unregistered version of Document2PDF Pilot.

o= Pl -
.=~ Across Companies ~~_,
,"" = Plan -. "\k
& - T
i =7 Company L i
Plan - _ “ 7
- ] .
’ P T G T b L1
; 2 - roup . y ¢
[ %
¥ s 2 Plan _ % (] '-1
: i ! e - ,‘\ \ )
] | f) 4 Ya 1
] ] ’ 4 4\ \ \ 1
] ] ‘ s 1| ‘:I "I
r

A\ " ’ ’
k *\ “"-._\_ l"r .-'J’ o

h,. '~‘-, " Check ~ . f-"'

& "._ - F
\'\ ‘H"-u. e Jl’
.. Check -~ L
- -
- sk
across companies. Gieck

Figure 20-6: The Deming cycleat dl levels of the enterprise

Transforming acompany into alearning enterprise is adaunting task. It has taken Toyotamost of a century to get to
whereit istoday. After reading in this chapter how Toyota doesn t have a golden set of metrics, uses hansal a
culturaly foreign method for self-reflection, and depends on the straightforward tools of five-why, PDCA, and policy
deployment, you must be scratching your head asto how you could emulate their success at dl. Thefind part of this
book addresses this complex issue of learning from the Toyota Way. Read on if you are thick-skinned.
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Part Three: Applyingthe Toyota
Way in Your Organization

Chapter List

Chapter 21: Using the Toyota Way to Transform Technical and Service Organizations Chapter 22: Build Y our Own
Lean Learning Enterprise, Borrowing from the Toyota Way
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Chapter 21: Using the Toyota
Way to Transform Technical and
Service Organizations

Overview

Applying the Toyota Production System outside the shop floor can be done, but this takes some creativity.
Certainly, the basic principles can be applied to administrative processes. We sent some associates from our
kaizen promotion office to dealers to help them. They have been able to reduce the time it takes to inspect the
vehicle and do routine repairs, like changing parts or changing oil, in some cases from 60 minutesto 10
minutes. Thisis very good for us and makes our customers very happy. There are many more opportunities
that we need to work on using our creativity.

Fujio Cho, president of Toyota Motor Cor poration

Manufacturing companies throughout the world have applied the Toyota Production System on the shop floor to
varying degrees, and interest in TPS or lean manufacturing continues to grow. As companies experience
extraordinary improvements on the shop floor, it is natura to ask how this can gpply to technica and service
operaions. Many service companiesthat initidly look at Toyotaare attracted most by the technical TPS principles of
flow and how they can apply it to ahighly variable and often chaotic process. Y ou can sum up the prospect of
applying lean in-service operations by the reactions of three categories of people:

1.

Lean zeal ots. Manufacturing companiesthat have implemented |ean with any degree of success have
experienced people who led the transformation. These people invariably become lean zealots who et
breathe, and deep lean. Understanding the power of the lean philosophy through actua experience, they
naturaly look at the enormous waste in administering technica and service operationsin their companies and
want to go at it likekidsin acandy store.

Executive decision makers. Rarely do executive decison makers have avery deep understanding of TPS
or gppreciate the power of the process or the philosophy. But they love the results. So if TPS works so well
in manufacturing, why not try it in engineering, purchasing, accounting, and so on? Even executives of service
industrieslike hospitals have heard of the benefits of lean in manufacturing and want to know if they too can
get in on the benefits. Often this means an assgnment del egated down to aless than enthusiastic manager to
check it out.
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Ordinary people. Managers, supervisors, or ordinary workersin technica and service organizations are so
immersed in doing their jobsit isdifficult for them to see the flow in their work. To them, what goesoninthe
repetitive work in factoriesis as different from their lives as night isfrom day. Theideathat you can apply
some management fad about lean flow to their daily work seems|udicrous at best.

Unfortunately, for the first and second categories of people who are enthusiastic about applying lean concepts, there
are no ready-made models of successin lean technica or service organizationsto push the idea past ressters and the
natura organization inertia. Cho admitsthat Toyota has alot more opportunity to implement TPS principles beyond
its manufacturing and isworking on it. But there are dready many examplesinside of Toyotaof Toyota Way
principles spread well beyond manufacturing. For example, we have discussed throughout the book how Toyota has
continualy refined its product development process to become the industry sbest in lead time. Toyota has figured out
how to view product development as arepeatable processthat it can continuoudly improve. Recognizing that any
processis repetitive at someleve isthe starting point.

In this chapter | will addressonly one of the four layersin the Toyota Way 4P mode the Process layer, which
focuses on thetechnica principles of the TPS. Thefina chapter will address how manufacturing and service
organi zations can learn from the broader set of Toyota Way principles.
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The Problem of Identifying Flow in Service
Organizations

Intechnical and service organizations, people are Stting at desks, working at computers, walking about, Sitting
around conference rooms, and generdly busy moving from task to task. It isvery difficult to understand the workflow
in the same way you can map aphysica product asit isbeing transformed. In service organizations, the work is often
organized around projectsthat vary widdy in size, complexity, number of peopleinvolved, and lead time. But if you
gart with the customer, define value, and then map the process that adds va ue to the customer, identifying workflow
can be more managesble.

My associates and | have done over one hundred kaizen events on technica and business processes and it isaways
eye-opening for the teams how much waste is uncovered once they start mapping the vaue stream. Another
eye-opener isthe discovery that the bulk of these processes are fairly repetitive and standardizing them is possible.

Figure 21-1 illustrates a hypothetical account verification value stream. Wagtein this caseis mostly information
waiting in queues for someone to act on it. People are working on their own timelines and there is no coordination
among processes. This causes batches of stuff to build up before being shipped to the next process, where they may
gt and wait. Often thisisinformation inventory, rather than physical inventory, so it ismore difficult to determinethe
amount. The key importance of physical inventory ishow it causes adelay in the process, not the amount of physica
inventory itself. And so it isfor information inventory when information is produced beforeit is used and builds up
waiting, themainissueisti medelays just aswith physicd inventory.
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Figure 21-1: A non-lean flow in an account verification process
Theided of TPSisone-pieceflow. However, aswe have seen earlier in the book, the benefits of flow redly come
from tightly linking processesto bring problemsto the surface, as shown in Figure 21-2. When you link processesin
aflow, problems cannot hide in inventory or in queues waiting to be processed. When one department immediately
getstheinformation it needsjust in time from a supporting department, two things happen:
1.

If the supporting department gets behind, it will shut down the receiving department and will get immediate
attention.

Therewill be rapid feedback from the receiving department if thereisa problem with the information
provided by the supporting department.
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Fgure 21-2: TPSflow environment

Source: Glenn Uminger, Toyota Motor Manufacturing, North America

Thus, problemswill surface immediately, which will lead to the problem-solving process and organizationa learning
discussed in Chapter 20. Cresting lean flow isthe technical backbone of TPSin both service and manufacturing
organizations.

There arefive stepsto creating flow in technical and service organizetions:
1.

Identify who the customer isfor the processes and the added vaue they want delivered.

Separate out the repetitive processes from the unique, one-of-a-kind processes and learn how you can apply
TPSto the repetitive processes.

Map the flow to determine value added and non-value added.

Think creatively about applying the broad principles of the Toyota Way to these processesusing a
future-state val ue stream map.

Start doing it and learn by doing using a PDCA cycle and then expand it to the less repetitive processes.



This document is created with the unregistered version of Document2PDF Pilot.

Canada Post Corporation: Lean in Repetitive
Service Operations

Canada Post Corporation (CPC) isthe equivaent of the U.S. Postal Service. It has acommercia mandate and
leaders at this government-owned corporation operate with the same corporate governance as a private company.
The profits are reinvested in the company to secureits ability to grow or are turned over to the Canadian government
intheform of adividend.

CPC has about 57,000 employees with 22 main sorting plants. Customers can access their services at 900,000
pointsin Canadamore points than al Canadian bank branches combined. They ddliver to over 13 million ddivery
addresses domestically. Their revenues are approximately $6 billion Canadian. In the mid-1990s, CPC began
applying lean methodsto its sorting and delivery operations. The sorting operations are the central nervous system of
the whole process. Mail comesin from al over Canada and abroad, it is sorted, it goes on trucks and airplanes, and
it isdistributed dl over theworld.

Before the lean effort started in 1995, the Situation was dreadful . The sorting facilities were more like warehouses.
The focusin these facilities was on automation and faster sorting equipment. Y et most of the waste was between
these value-adding processes and was being ignored. Steve Withers, an executive within Canada Post, held the
unusud title of Senior Advisor of Lean. He described the situation asfollows:

We had a complete batch mentality in how we laid out our plants. In many cases, we were using equipment
that could not be started up until we had a large enough batch. Mail went like lightning through sorting
machines then it was moved and stored; there was very little flow. The engineering philosophy was bigger,
faster, and more expensive equipment in plants, which led to incredible point vel ocities (and more wasteful
movement and storage). We had elabor ate forecasting and inventory control systems, with people wandering
the plant floor to expedite the flow. We color-coded everything to prioritize what to process next. But
visibility was terrible and mail was often stored in overhead buffer systems that employees couldn t see. We
had huge sorting facilities much bigger than needed, populated with fast sorting machines and inventory
everywhere. Some plants had thousands of pieces of material-handling equipment. Thisled to large travel
distances, poor quality, and long lead times, but quick sorting.

Asit was, CPC ended up going through three stagesin itslean transformation. The first was point kaizen, trying
things here and there a various pointsin the value stream. The second was a big-picture value stream focus that
systemdticaly analyzed the vaue stream and implemented changes. By 2003 they were starting their journey into the
third phase building alean enterprise.

Inthefirst phase, applying TPS methods was a process of trid and error do a project here, apply thistool there but
even then CPC made huge, impressve gains with lean methods. At its Ottawa sorting facility, CPC mapped the
current state of the value stream for the facility on awall, showing how letters, advertisements, and parcelswent al
over the placein thefacility. They discovered that from the moment an incoming letter entered the facility to when it
|eft the facility it traveled 167 meters, was stored and removed eight times, took 26 hours of total lead timeto
process, and the val ue-added time of sorting (actua work) was only 12 seconds. In short, according to Withers:
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Mail was sorted in seconds, trangported in minutes, staged in hours, and delivered in days. The plant wasa
warehouse.

Asaresult, in 1997 the Ottawa facility removed inventory and moved some operations to arrange the equipment in
more of a continuous process flow. Thiswasin athree-story facility and they were able to free up enough space to
empty out awholefloor of the building. Thisalowed them to move severa |etter carrier depotsinto that space and
<l buildings or get out of leases, saving millions of dollars. Among the results:

28% reduction in trave timefor the mall

37% reduction in lead time

27% reduction in storage (staging)

Hereis another example. In 1996 each areain CPC s Hamilton mail-sorting facility was a stand-alone work center
and supervisors concentrated on completing the tasksin their own areas. The Hamilton facility was operating 24
hours aday, seven days aweek, and still not meeting the commitment to postal customers. Finally, out of necessity, a
team was formed to fix the process and in 1997 the plant brought in an externa lean consultant.

Thefirst objective wasto improve the flow from one processto the next. The facility created a continuous-flow cell
for processing one type of package, pulling pieces of equipment out of departments and putting them into aflow. It
reassigned supervisors from processidandsto flow cdlls. The operation was paced in 15-minute intervals (Smilar to
the Toyota service parts operations, chapter 13). The result was a huge improvement in flow, but the floor layout Still
led to excessive materia movement. In 1998, the magor focus was changing the layout to streamline the materia
movement within cells. In 1999, the facility expanded the cellsto include alarge sorting process that was till donein
large batch sizes because equipment changeover required 30-40 minutes. A project was done to minimize the
changeover activity. By reducing the changeover timeto zero, the run batch sizes and the transfer batch szeswere
reduced to afraction of the previous sizes. This alowed much less inventory and thus reduced lead times. In 2000,
the focus was on refinement and stabilizing the operation.

Under the unwavering leadership of the Hamilton plant director, Mike Y oung, there were continuing flow
improvementsin 2001. But the mgor emphasiswas on the rate and repair process. Therate iswhen peoplefail to
pay postage, so theitem hasto berated for the amount of postage due. The repair process deals with items damaged
during processing. There was aspeciaty department that did rating and repair under a batch process. Jm Womack,
during avisit, oncereferred to it asthe parce hospital. Itemsfrom al three shifts were taken to the hospital on the
second shift, where three operators did the rating and repair. Items damaged on an off-shift could wait 16 hoursto
be worked on. Often work was done during weekends. The solution to this problem included creating a mobile
rate-and-repair station and staffing each shift with aflexible-sized rate-and-repair team. The result was aspace
savings and higher customer satisfaction because of shortened lead times. (Note that previous work done on
improving flow aso meant that there was far less damage resulting in substantialy reduced repair work.)

A transformation of this magnitude even in onefacility isnot an overnight process and requires acontinud cycle of
improvement and stabilization. It also requires focused leadership dl the way from the top, which CPC had. Asa
result, today the lean enterprise has become the operating philosophy of CPC and, asit continuesto apply it to dl its
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facilities, the benefits are profound. For the past eight consecutive years since starting on the lean journey, Canada
Post Corporation has turned a significant profit, far exceeding the profits before lean. In total, it has returned dmost
$300 million Canadian to the Canadian government in the last five years, and customers are getting their mail faster.
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Developing and | mplementing Value Stream M aps
Through Kaizen Workshops

Obvioudy, CPC isnot apure technica or service organization and has some similarities to amanufacturing process.
So where can you find an example of TPS being successfully applied to less repetitive technica or service
organizations? The answer isthat exampleswill be hard to find.

Y ou could spend your time looking for such an example or you could follow the ToyotaWay of analyzing your own
Stuation, developing innovative solutions, and applying lean in your own way. As Cho squotein Chapter 1 says,
We place the highest value on actual implementation and taking action. Thefirg action to take on the road to
improvement of any complex service operation isto create amacro value stream map of the entire system.

A proven method used in lean manufacturing is val ue stream mapping, which was adapted by Mike Rother and
John Shook (1999) from Toyota s materia and information flow diagrams. The vaue stream map captures
processes, materia flows, and information flows of agiven product family and helpsto identify wastein the system.
Vaue stream mapping evolved from atool Toyotanow calsthe materiad and information flow diagram that Taiichi
Ohno s operation management consulting division used in helping manufacturing supplierslearn TPS. It was the best
place to start for suppliersto understand their current Situation so they could then map afuture state vision that
included kanban, production leveling, changeover times, etc. Processes are represented as boxes. Arrows connect
the boxes. Inthe origina version, tombstones (for dead material) represent inventory between processes. Overal,
lead timeis represented and broken into va ue-added time and non-value-added time.

Even though there are no physicd transformations for many service and business operations, one can easily modify
this methodology by making more of an information flow diagram. Morgan (2002) developed averson that
effectively maps product devel opment value streams (see Figure 21-3). The mapping was modified to capture such
critica things as decision points, feedback loops, and project review events (hansal events). The events are placed
on aproject timeline, showing when events take place. Since different organizationa functions comeinto play at
different times, the processes are arranged by the function responsible for them, for example body engineering and
die-processing in the diagram. Like vaue stream mapping for manufacturing, boxes represent processes and
triangles represent inventory. Inventory in this caseisinformation waiting to be processed. The hours of queuetimes
are shown in boxes beneath the inventory triangles between processes. The processes have some key indicators
likethetask time (TT), timein system (TIS), and the value ratio of value added to totd lead time (VR). Many wastes
are represented on the value stream map. In addition to the queue times, we see engineering changes (€/c), rework,
and time resolving various issues that result from not doing things right the first time. The cross-hatched arrows
connecting processes depict that everything is pushed onto the next processin batches.
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Figure 21-3: Current ate vaue stream map of product-development process (Source: Morgan, 2002)

Service processes are often complex and involve hundreds or thousands of activities. If you try to map everything all
a once, it leads to amess. However, by developing a big-picture, macro vaue stream map of the current system,
you bring everyone together to agree on all the waste in the processes. A macro-future state map can then identify
the big picture version and help identify where the biggest opportunities are for reducing waste in the val ue stream.
From thisyou can identify the most obviousfiveto 10 high-level phasesto work onin great detail to beginto
eliminate waste. For example, a shipbuilder created amacro vaue stream map for the detail design phasefor aclass
of ships. Whilethe overdl process seemed too overwhelming to improve, it identified seven subprocesses that were
relatively repetitive and therefore perfect candidates for improvement, such as performing engineering andysis. Once
you have identified repetitive and manageabl e processes, an organization isready to get the maximum return from any
kaizen effort. It ishere that you can get your team s hands dirty improving processes on amore detailed level.

The more detailed subprocesses can then be worked on in aproject format and using kaizen workshopsto blitz
activity in short periods of time. The kaizen workshop is one key tool for change in any service organization. |
describe here aformat that my associates and | have successfully used many timesto illustrate the issues and what
you can accomplish. The workshops are typicaly one-week events where partici pants analyze the current process,
develop alean vison for the process, and, most importantly, begin implementation.[ 1]

Participantsin the event must include the manager responsible for the process being improved ( process owner ),
who isthe team leader of the event, aong with the people who actualy do the work within the process. Itisaso
advisable to include customers and suppliers of the processin the event. However, whenever possible, you should
limit the team size to no more than 15 people, to keep the workshop discussions and implementation managesble.
There are three phases to a kaizen workshop: preparation, the actua workshop, and sustaining and continuous
improvement after aworkshop. We will discuss each of these.

[1] Thismaterid isbased on work | first did applying lean to business processesin the Society of Automotive
Engineers with my associate John Drogosz of Optiprise, Inc.
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Phase One: Preparation for the Workshop

There arefive essentia pre-workshop thingsto do to facilitate the flow of the workshop and effectively use
participants time.

1.

Clearly define the scope. Determine the start point or trigger that begins the process and what the final
ddiverable product(s) to the customer is.

Set objectives. The process owner must set measurable objectives for the team to achieve. The goals must
clearly dign with the overadl corporate objectives. At the very least, specific goa's should be st to reduce
lead time, improve quality, and reduce cost. The targets should be aggressive, to ensure that participants are
challenged to come up with innovative process changes versus smply tweeking the existing process.

Create preliminary current state map. Have a subgroup of three or four participants wak through the
current process prior to the event to document the steps of the process, the timeit takesto perform the task
(task times), and wait times between processes. If thereisn t available data for some processes, thisalows
timeto collect it prior to the workshop. Thisisthe most important part of the pre-work activities, asit saves
va uable workshop time over starting with ablank sheet.

Collect all relevant documents. While creating the preliminary current state map, the subgroup should
collect samples of forms and documents used at each step. In addition, copies of al standard procedures
affected by the process should aso be available for the workshop.

Post a preliminary current state map in the team room. Each task in the processislisted onitsown
separate sheet (8.5x 11 preferred) of paper and posted on butcher-block paper on awall. Someteamslist
the tasks on large Post-its®. Space isleft among task boxesto alow for notes and modifications during the
workshop.

Now you are ready for the actual workshop.
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Phase Two: The Kaizen Workshop

The session beginswith areview of the scope of the process to beimproved and areview of the objectives with the
team. Sometraining is provided on basic lean concepts, particularly the concept of value added and non-vaue
added. Figure 21-4 showsthe flow of atypical service kaizen workshop.
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Figure 21-4: Flow of above shop floor kaizen workshop

Step 1. Who is the customer ? Thefirst step in any improvement processis to have the team identify the customer s
needs and the processes that support or add value to deliver on that need. Only then can the team clearly define
vaue and ass s in noting which tasksin the process are truly value added.

This process can be more complex than you might think. | helped lead one workshop involving an entire accounting
department. They had identified anumber of subprocesses, such as accounts payable, accounts receivable, employee
expense reimbursement, etc. In the case of employee expense reimbursement, who was the customer? Wasit the
employee who wanted to be reimbursed? Was it the organi zation that wanted a controlled procedure to prevent
fraud? Wasit the Internal Revenue Service, which has standards for appropriate documentation for travel expenses?
Asit turned out, al three were customers and we then had to consider their collective value systems.

Step 2. Analyze current state. Participants physicaly walk through the process (whenever possible) for purposes of
genchi genbutsu. During the walk, participants should discuss the process with the employees to obtain insghtson
how the process works, to surface issues, and to solicit ideas for improvement. The walk-through aso gives
participants a better sense of the travel distances and the physical stop pointsin the flow of the product. Following
the walk, the team can then begin a detailed analysis of the preliminary current state map. Based on the data collected
on the walk-through and the knowledge of the team, the processing steps are modified and/or added asrequired. In
addition, theteam vdidates al data, which includes task times, wait times, quality levels, etc. Thefina and most
important part of thisstep isto identify what is value added. Again, this can be quite complex and even controversid.
For thisstep it iscritical to usethe three Toyota categories:
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Value Added. What is the actual transformation process core to the service that the customer is
paying for ? This could be an information transformation, like engineering or accounting. Or it could bea
transformation in the customer, e.g., hair Syling, surgery, educating the customer.

Non-Value Added. What is pure waste? For example, al wait times are non-value added, as are walk
times, rework, and unused information.

Non-Value Added, but Required. Ohno called this non-value added work or, sometimes, incidental work.
The questionto ask is What is required under today s conditions even though it does not add vaue from the
customer s perspective? This can include inspections, control systemsto check that procedures are being
followed, documentation, etc.

Using the required non-value added category can help avoid divisions and a conflicted workshop. Nobody wantsto
consder what they do non-value added. In the accounting example mentioned above, the whole department can be
considered non-vaue added from the perspective of the customers of the Society of Automotive Engineers (SAE).
People who pay for aprofessional society s services do not think they are buying itsinternal accounting services. Yet
accounting serves acritica function to any business. If the business goes out of business because of poor accounting,
it cannot serve customers at dl.

So what isthe value add? It always comes back to how you define the customer. Take the process of employee
reimbursement. The employeeisacustomer and wantsto be paid fast with minimum hasde. If SAE asabusiness
entity isacustomer of interna accounting, then the policies, controls, and monitoring put in place add value from SAE
s pergpective, even though employeeswould rather they dl go away. If the IRSisacustomer of SAE, then following
any IRS-imposed rules and formsis part of the value added of accounting. In the employee reimbursement case, the
group decided the empl oyees being reimbursed for expenses were the first customers and SAE asabusinessisthe
second customer. The IRSis not redly acustomer, but filling out IRSformsisa required non-value added. Because
of the complexities and chalenges in determining who the customer is, it isimportant that people do not prematurely
jump to solutions to problems during the current state analysis. Y ou can capture any ideas for improvement on aflip
chart for the future state discussion.

When analyzing the current state, you are typicaly following agiven product through a process (e.g., adrawing, a
bill, a purchase order). However, all service processes ded with varying volumes of transactions. Consequently, itis
important to capture the number of transactions per period and the variety of products that flow through the
process. Thiswill help shed light on why there are delay pointsin the process and assist in locating the bottlenecks.
Once the team has completed documenting the current state, the next step isto calculate the summary metrics of the
business process. These are some common measures caculated at this stage:

Lead time: totd time the product staysin the system

Vaue-added ratio: sum of vaue-added time divided by lead time
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Trave distance of the product

Travel distance of people doing the work

Productivity: people hours per transaction

Number of handoffs

Quality rate: percent of productsthat go through the processthe first time with no defects

After the team calculates the metrics, it revisits the objectives that were determined in the preliminary stage to seeiif
they are still plausible and whether they should add objectives. At this point, the team isready to work on developing
alean future sate.

Step 3. Develop future state vision. Before diving into changing the current process or sketching out anew
process, it isvital to draw out dl ideasfor improvement from the participants. A great way to achievethisisto use
group brainstorming and have participants write their ideas on sticky notes. The facilitator collectstheideas, reads
them aoud, and posts them on the relevant area of the current state map. After team members post their idess, the
team evauates each ideato seeif it will help toward achieving one or more of the stated objectives. Some ideas that
surface may be outside the scope of the workshop but may have merit. The team capturesthese ideason a parking
lot and forwards them to the appropriate process owners. Some of these ideas may need to be explored in another
kaizen workshop. The team captures dl ideas pertinent to creating the future state vision on alist and movesto the
next stage of drawing the future state map of the process, incorporating lean principles. Therole of the lean facilitator
at thispoint isto chalenge participants to create afuture state vision that diminates waste, improves firg-time quaity,
and optimizes the flow through the entire process and to lay out the new flow of tasks. Afterwards, task times and
walit times are calculated (or estimated) for the new tasks. The mgor lean concepts that should be a part of the future
gatevisonindudethefollowing:

Create one-piece flow. As much as possible, have information move through the system seamlesdy rather
than in batches.

Arrange work centers (e.g., organizational structures) to align with vaue streamsto support customersina
one-pieceflow.
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Use cross-functional teams, co-located if possible, when needed to avoid handoffs.

Identify avalue stream or case manager who isresponsible for the service from gtart to finish from the
customer s perspective, like the chief engineer in Toyotas product development system.

Leve (load leve) the number of transactions whenever possible to balance workloads.

Build in quality in the processrather than inspect it (e.g., eliminate unnecessary approvals, checking, review
cycles).

Standardi ze the tasks and clearly document work on standardized worksheets.

Eliminate redundant systems, such as reconciliation across different people.

Include visud displays and controls to make work status easy to see and understand (minimize tracking).

Once the team completes the future state map, the new process metrics are calculated and compared with the current
state metrics to quantify the expected savings. At this stage, the future state vision is presented to senior management
and the owners of other affected processes for immediate approval. Once al have agreed upon the future Sate
vison, the team may proceed to the next step, implementation.

Step 4. Implementation: do it! The next phase of the above shop floor kaizen workshop isto start to make the
future state vison aredlity. The future state map is divided into segments and participants are broken into subgroups
to work on each segment. A project plan is developed with what, when, and who. Implemen-tation activities during
the workshop can include:

Re-layout of work areasto facilitate one-piece flow

Workplace organization (5S and visud displays)
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Creation of standard work instructions

Revision of corporate procedures

Redesign forms and documents

Problem-solving activities to uncover root causes of qudity problems

Specifications or even some changes for any information technology required to support the improved
process

Training peoplein the new process

Clearly, you may not complete some activities during aone-week kaizen workshop, such as creating a database or
obtaining customer gpprova on changesin specifications. Y ou capture these ongoing itemsin a project plan that will
serve asthework plan for the sustaining team after the workshop. Each item in the plan should have a sustaining team
member s name assigned to it and afirm completion date. The sustaining team typicaly conssts of the workshop
team |leader and a subgroup of the participants whose skills are needed to complete the trangition to the future state
vison.

Step 5. Evaluate: measuring performance. The last phase of the kaizen workshop isto establish metrics that will
track progress toward the future state and ensure that gains achieved during the workshop are indeed sustained over
time. Most of the metrics should be the same as those captured in the kaizen workshop. The current state metrics
provide the basdline and the future state metrics provide the targets. Then you need to implement asimple tracking
system that idedlly should be based on the metrics data collection currently in place. Y ou should assign a person for

each metric to collect and collate the information. Figure 21-5 provides asample form for establishing metrics.
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Figure 21-5: Sample process improvement metrics

Y ou post the current and future val ue stream maps, process metrics, project plan, objectives, and other
communicationson a lean status board in the main work areato serve asthe visua display to communicateto all
employees the progress that is taking place. Data should be posted on the lean status board at least once amonth
(weekly ispreferred). It is advisable to keep the number of metricsto aminimum. Remember that tracking metrics
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takes time away from people doing their work. It isaso important at this stage to discuss the existing metrics and

immediately diminate onesthat are superfluous or drive behaviorsthat are counter to the implementation of the lean
future gate vison.
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Phase Three: After the Workshop Sustaining and
Continuous I mprovement

Following the workshop, the sustaining team will continue to drive the future state. Thisisthe check-act part of the
Plan-Do-Check-Act (PDCA) cycle. The team meets on aweekly basisto do the following:

Review the gtatus of the open action items from the project plan.
Review process metrics to ensure improvements are being achieved.
Discuss additiona opportunitiesfor improvements.

Continue to improve the process.

Senior management should do monthly reviews of the lean status board to evaluate metrics, open items on the project
plan, and resolve any roadblocks to implementation. They should aso provide recognition to the team as it achieves
key milestonesin implementation. Thisis part of the hourensou process discussed in Chapter 18.
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A Northrop Grumman Ship Systems Service
Process Kaizen Event|[ 2]

Northrop Grumman Ship SystemsIngdls shipyard in Mississippi began aggressively implementing lean inits
operations areas in the summer of 2000. Since engineering iscritica to shipbuilding, it soon expanded its
transformation to lean to include engineering processes.

Theissue of labd plates, the responsibility of engineering, had been aperennid problem in getting compartments of
the ship approved by the Navy and the cost of achieving compliance. There are labdl platesall over the ship
describing what things are and issuing warnings of various sorts. Label plates are avery visible aspect of aship and
must have the correct wording and be posted in the correct location. The perception in the yard was that it was just
alabel plate, asmost are easy to fabricate and install. However, a ship has 40,000 or more label plates, so
management clearly saw that it was asignificant process and important to its customer.

Based on the vaue stream map, the physical manufacturing processes for making the various types of labd plates
were reatively smple but the information flows required to make the label plates crossed several functions and took
ardatively long timeto reach the label plate department. Given that problems appeared to cross over functionsand
there was a potentia to improve customer satisfaction while reducing costs, Ingals management agreed to support a
lean event to improve the label plate processled by lean consultant John Drogosz. The results of the kaizen
workshop were;

Lead time reduction of 54%
Rework reduction of 80%
Productivity improvement of 29%

Standardized work/process for label plates

The team achieved these results by dividing into subgroups during the week to implement the necessary changes.
These changes made during the workshop included:

Incorporating label plate comments earlier onto system diagrams to diminate rework downstream.
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Use of asingle database to maintain consistent data throughout the construction and trids of the ship.

Standardizing work for dl tasksto minimize variation.

Problem-solving sessions completed to find the root cause of rework.

Mistake proofing and changes in standard work used to diminate most of the rework.

Engineering trids of some new materidsto improve durability of plates.

At the end of the week, the team established metrics and posted alean status board in its areato track the
improvements. The process was audited four months after the kaizen workshop and the team was cons stently
mesting or beating the expected results. The team continued meeting regularly and morae greetly improved in the
area. The gtressleve of people working on the process greatly diminished, since they rarely needed to make
replacement plates and run to the ship to put them on asthey so frequently had done in the past.

[2] Thelabe plate caseis modified from an article by my associate John Drogosz, Applying Lean Above the Factory
Floor, Journal of Ship Production, Val. 18, No. 3, August 2002.
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Visual Control of Engineering at Genie Industries

A centra issuefor many service processes is controlling the process. Some successful kaizen workshops have
focused on cresting the system of tracking and controlling the process using visual controls. Genie Industriesisan
exampleof this.

Genie makes many different kinds of lift devices, like the hoist device phone company service people use to work on
telephone poles. Genie has aggressively implemented |ean throughout its operations and credits lean with keeping it
afloat in adown cyclein theindustry in the late 1990s and then helping it grow to the number-one producer in this
market segment. In thislean improvement period, Genie went from five or Six inventory turns per year to 45 turns
annualy over athree-year period. Tota cost has been going down at arate of 5% per year.

Mogt of Genie s products are highly engineered, many of them to a specific customer order, so engineering can
become the bottleneck in getting customers what they want when they want it. A key part of theimprovement
process in engineering was smply moving the front offices to the shop floor, where engineers and manufacturing team
leaders Sit together. The gpproach was to organize around va ue streams, get product engineers together with
manufacturing, and use sSmple visud systems to manage the process.

The nerve center of engineering is now a conference room with visua displays on the wall. The two core processes
visualy represented in the room are engineering changes to existing products (e.g., to customize a product for a
particular customer) and new product development. In the past, Genie ran both of these processes through computer
schedules. However, it took too long, never met the schedule, and ended up generating 14 copies of each change
order that circulated to abunch of offices. Now they manage both processes through manua visua schedules posted
where the team meets weekly to review progress.

For engineering change orders they use alarge magnetic board. Magnetic strips identify the number and description
for each live change order and serve asthetitle of arow for that change order. Timeis measured across the rows, so
you can see when the change order wasinitiated, when it isdueto be complete, and if itisontimeor late. A
maximum of seven daysisdlotted to do the necessary research to determine what the change will involve and
commit to a completion date. Part of the magnetic board hasa countdown folder with dotsfor completion due
datesout 1-7 days, 8-14 days, 15-23 days, and 24-30 days and adot for those till in research mode waiting for a
commitment date. The master version of the engineering change notice is kept in the appropriate dot and moves as
time passes. Thereis aso an engineering change-notice process flowchart showing the steps and responsibilities.
Through this process, the time to incorporate change ordersinto the product was reduced from 120 daysto 30 days
or less.

They dso useavisua system for new product development, which is essentidly alarge Gantt chart on thewall with
sticky notes showing tasks. When atask iscomplete, abig X is put over the task. Each project takes about a year,
and the chart covers much of the wall. There are some spreadsheets in the computer backing it up, but no complex,
Web-enabled, collaborative product development system. What ison thewall isthe main tool for managing the
engineering projects. Since the lean effort, engineering costs have been driven down at arate of 10% per year.
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It sAll About Supporting the Core Value Stream

| haveillugtrated throughout the book applications to service operations. Some of the specific, detailed tools of TPS
may be harder to apply.

It would not make sense, for example, for alawyer to Sit a hisor her desk waiting for amateria handler to deliver a
kanban asking for the next legal brief. However, most lawyers have many repetitive processes that can benefit from
avdue stream perspective. Anayze the process from the customer s perspective, draw a current state map showing
the waste, define the future process flow in afuture state map, develop an implementation plan dong with rolesand
responsbilities, track progressvisualy, and focus on continuousy improving the process. To be effective, it may be
necessary to reorganize around value streams. These smple stepswill take you along way.

As| have stated since Chapter 1, the key to gpplying TPS in any environment isto focus on the value-added
operations and work to iminate waste. Asyou have learned in this chapter, thisisabit more chalenging for a
service operation, because defining the customers and understanding their needs can be tricky. But with extra effort,
it can be done.

When Glenn Uminger, an accountant, was given the assignment to set up the first management accounting system for
the Toyota plant in Georgetown, Kentucky, he was advised that he must first understand the Toyota Production
System. He spent six monthsin Jgpan and in other U.S. plantslearning by doing actualy working in manufacturing. It
became evident to Uminger that he did not need to set up the same complex accounting sysem hehad set up at a
former company. He explained:

If the system | set up in the parts supplier | previously worked for was a 10 in complexity, the Toyota system |
set up was a 3. It was simpler and far more efficient.

The system was smpler because Uminger took the time to understand the manufacturing system, the customer for
which hewas a supplier of services. He needed to build an accounting system that supported the real needs of the
actua manufacturing system that Toyota set up. Through genchi genbutsu, he developed a deep understanding of
the Toyota Production System in action. He learned that Toyota s system is based on pull and has o little inventory
that the complex inventory tracking systems his former company used were unnecessary. And the arduous and
expensvetask of taking physical inventory could be greetly streamlined. Toyota does physical inventory twice per
year and uses the work teamsto facilitate it. Tags are prepared for the work teams for inventory counting and the
team leader does a count in 10 minutes at the end of the shift and writes the numbers on the tags. Someone from
accounting collects the tags and enters them in the computer. That same evening the inventory count is completed.
They spend afew hourstwice ayear and it is done!

Because of hisexperience of implementing the accounting system at the Toyota plant, Uminger had devel oped such a
deep understanding of TPS that they put him in charge of creating a TPS office to do projects to improve operations
in the plant and teach TPS. He then became the materid ogistics manager to apply TPS to the logistics network and
became responsible for that network for al of North America

Thepointisthat it isimpossible to define value in a service operation without first understanding its core value stream
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. Some service operations are the core value stream, as we saw in the case of the Canada Post Corporation. Ina
legal office, thelawyers are part of the core value stream. Once you define the core value stream, then al support
service operations must view their roles as supporting the core val ue stream. The leaner the core vaue stream, the
leaner the support operations can be. Generdly, it isrecommended to start by applying TPS to the core value stream
and then branch out to the support functions.

In the find chapter, we will discuss how to learn the broader lessons of the Toyota Way and apply them to your

company. It isthis broader philosophy the way Toyota leads people and partners, solves problems, and learnsthat is
the mogt difficult for organizations to adapt, develop, and sustain.
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Chapter 22: Build Your Own
Lean Learning Enterprise,
Borrowing from the Toyota Way

Overview

One man did his part, and the other his, and neither even had to check to make sure both parts were getting
done. Like the dance of atoms Alvin had imagined in his mind. He never realized it before, but people could
be like those atoms, too. Most of the time people were all disorganized, nobody knowing who anybody else
was, nobody holding still long enough to trust or be trusted, just like Alvin imagined atoms might have been
before God taught them who they were and gave them work to do.... It was a miracle seeing how smooth
they knew each other s next move before the move was even begun. Alvin almost laughed out loud in the joy
of seeing such a thing, knowing it was possible, dreaming of what it might mean thousands of people
knowing each other that well, moving to fit each other just right, working together. Who could stand in the
way of such people?

Orson Scott Card
Prentice Alvin: The Tales of Alvin Maker, Book Three

In the series by renowned science fiction and fantasy writer Orson Scott Card, Alvin can seethetiniest bits of matter
and detect when they are out of their natura pattern, e.g., bones broken or afault in a piece of iron. He can seethe
correct pattern in his mind and make the matter reform itself back into the correct pattern, thus healing the bone or
making theiron strong again. In the quote above, Alvinislearning how thisworks, through the ordering of atomsthat
otherwise aimlessy move about until somehow they learn a pattern learn where they are supposed to stay in relation
to other atoms. He observes two men who appear to be strangers, but then redlizes that they fit together in a pattern
because or years they had been secretly working together to free daves. This breakthrough in histhinking leadshim
to redlize that socia bonds between people can be as powerful as physica bonds between atoms creating awhole
much greater and stronger than the sum of theindividud parts.

The lesson and secret of the Toyota Way isjust as clear asthis: it creates bonds among individuals and partners such
that they moveto fit together just right, working together toward acommon godl. It isin stark contrast to most
companies, which are made up of individuaswho are, in Alvin swords, disorganized, nobody knowing who
anybody eseis, nobody holding still long enough to trust or betrusted. The question is how to get to there from here.
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A Commitment from the Top to Build a Total
Culture from the Ground Up

The toughest and most basic challenge for companies that want to learn from Toyotais how to create an aligned
organization of individuals who each have the DNA of the organization and are continually learning together
to add value to the customer.

Will Rogers, American socid commentator, said, We are agreat peopleto get tired of anything awful quick. Wejust
jump from one extreme to ancther. | am afraid that iswhat most companies are doing with lean manufacturing. It is
just one more thing to jump into and one more thing to jump away from when the next fad comesaong. If thereis

anything to learn from Toyota, it isthe importance of developing asystem and sticking with it and improving it. You
cannot become alearning organization by jumping willy-nilly from fad to fad.

The ToyotaWay model wasintentiondly built from the ground up, starting with a philosophy. And the philosophy
sartswith the chief executives of the organization. What should their goa be? To build an enterprise for the long term
that delivers exceptiond valueto customers and society. And this requires long-term thinking and continuity of
leadership. It may take decadesto lay the foundation for radically transforming the organization s culture,
What do we know about changing a culture?

1.

Start from the top this may require an executive leadership shakeup.
Involve from the bottom up.
Use middle managers as change agents.
It takes time to devel op people who really understand and live the philosophy.
Onascdeof difficulty, itis extremdy difficult.
What if the top does not understand and embrace the new philosophy? | asked Gary Convis, president of Toyota

Motor Manufacturing, Kentucky, the following question: If you were amiddle manager or even avice president
passionate about implementing the Toyota\Way in your company and the senior executives did not strongly support
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it, what would you do? Hisanswer was blunt:

| would be out looking for better pastures (laughter), because the company may not be around long enough
for meto get my pension. Actually, that s a good question. Now, there could be a change in the top
management. Maybe somebody up in the board recognizes that lean is not happening and needsto. Like
General Motorsdid. | think the board said, Wait a minute, we ve been giving these guys rope and we ve
been giving them time and we don t see the direction. At some point in time they decided enough is enough.
The new direction was set and new priorities were set and resour ces wer e established.

So aprerequisite to changeisfor top management to have an understanding and commitment to leveraging the
ToyotaWay to becomea lean learning organization. This understanding and commitment extendsto building the
lean systems and culture and, the most difficult for Western companies, sustaining and constantly improving the
system. These areredly two different skills, and even Toyota struggles with the balance, particularly in overseas
operations.

Thisinsght led meto develop the modd shownin Figure 22-1, whichillugtratesthe minimum level of leadership
commitment needed to start on the lean journey to learn from Toyotas modd of alean learning enterprise. Answer
these three questions:

1.

Are top executives who run the company committed to a long-term vision of adding value to
customers and society in general ? If the commitment is smply to short-term profitability, the answer is No,
s0 go directly to the short-term tools box (the equivaent of go directly tojail inthe game Monopoaly).

Are top executives who run the company committed to devel oping and involving empl oyees and
partners? Thisincludes key suppliers. If people are viewed as expendable |abor and suppliers are viewed as
sources of cheap parts, the answer is No, so go directly to the short-term tools box.

Will there be continuity in top leader ship s philosophy? This does not mean the same people need to run
the company forever, but they need to develop their successors with the company s DNA to continue the
philosophy. If leadersturn over every timethereisacrissor if the company isbought out every decade with
anew cast of charactersingtalled asleaders, the answer is No, so go directly to the short-term tools box.

As Figure 22-1 illustrates, if the answer is No to any of these three questions, top |leaders should pick and choose
from whatever tools are out there to improve processes for the short term, make a bundle of money, and go do
something else. Thisis tantamount to admitting the company will never be alearning enterprise, or agreat company,
and isinterested only in cutting and dashing waste to look good for the short term. But beware, because whatever
tools are implemented, they deteriorate over time and the company will suffer in thelong term. As Convissaid,
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Figure 22-1: Top leadership s commitment to lean journey

Note that there is afeedback loop from begin lean journey back to the origina question of top leadership s
commitment to along-term vison that hasto be continualy chalenged. Let s consider two examplesthat illustrate the
importance of sustained leadership commitment. One was a greet success but is now on the way to deteriorating
because of atop leadership change and the second isawork in progress.
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Thelmportance of Sustained L eader ship
Commitment: Two Examples

Thefirst exampleisthe Wiremold Corporation, which was showcased by Womack and Jonesin Lean Thinking as
alean exemplar and more recently has been documented in detail by Emiliani et d. (2003) in Better Thinking,

Better Results. Wiremold makes cable-management solutions that enclose various kinds of cables. Thiswasa
family-owned business, started in 1900 in Hartford, Connecticut, and the family made considerable invesmentsin the
early 1980sin Total Qudity Management and various lean tools. They got positive results, but redlized they were
only scratching the surface.

So they hired Art Byrne as CEO, who had agreat deal of successin leading lean transformations. Byrnewas an
exemplary leader in the spirit of the Toyota Way. For example, he taught TPS to employees directly and persondly
led kaizen events. He hired some experienced lean leadersto report to him and developed others. He enjoyed a
great dedl of autonomy in running the company. He started with the shop floor, beginning with smpleloca changes,
and then moved to link together operations. Then he worked on the supporting infrastructure of information
technology, accounting, purchasing, etc. He also acquired related companies and led lean conversionsfor those.
Business was booming and the company was never more profitable.

Having accomplished so much, Byrne decided it wastimeto retire and, shortly after that, the family decided to cash
in the grestly enhanced value of the company. In June 2000, Wiremold became part of the Legrand Group, aglobal
company that did not understand lean manufacturing. Recognizing that the new focus was on short-term cost
reduction and not on the lean enterprise, most of the lean leaders Byrne had devel oped | eft the company years
committed to learning and progress in building alean enterprise stopped.

The second exampleisawork in progress. Meillat is aleader in the manufacture of household cabinets for kitchens
and other uses. Meillat aso had dabbled in Total Quality Management and lean methods and decided to get serious.
In this case, the CEO redized the need for afirgt-rate lean leader with the autonomy to run operations. He hired
Keth Allman, whose superior leadership skills had helped successfully transform a plant et Donnelly Mirror to the
Donndly Production System with outstanding results (Liker, 1998).

With the enthusiastic support of the CEO, Allman has systematically worked to transform Merillat into alean
enterprise and has made mgjor strides in the manufacturing areaas well asthe support structures. Ask Allman what it
will take to keep the lean journey going and heisvery clear. My roleisto drive a system to develop people and
promote from within. Leadership development isthe key to sustaining alasting system and culture that drives
continuous improvement. Allman does not own the company, nor is he the CEO. This meansthat what he s
accomplished is not guaranteed to last unless he devel ops a successor and the ownership remains stable and
continues to support the lean direction. While Allman cannot control the ownership of the company, he can teke the
opportunity he hasto develop alean leader. He believes he needs to develop the lean successor from within the

company.

Coallin sbest sdlling book on eleven great American Fortune 500 companiesthat had stock returns 6.9 timesthe
genera market over afifteen year period found these companies had specific types of leaders (referred to as level 5
leaders).[ 1] The CEOswere unusudly ambitious, but for the company, not for themselves. They had an
extraordinary will to make the company succeed, yet equally extraordinary persond humility. Persona
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aggrandizement or enrichment was not the goal. And they worked tirelesdy to develop a successor who they set up
for success. In short, they were alot like Toyota s leaders.

Figure 22-1 shows a st of factorsthat will influence whether top executives are committed to the lean vison. These
indude

1.

Ownership structure. Obvioudy, who owns the company and how it is financed has amgjor influence on
the ability of the company to focus on long-term objectives. Looking good to Wall Street for the quarter may
conflict with long-term investmentsin excellence. Toyotaclearly hasaunique Situation in being such alarge
company with agood dedl of family control and a keiretsu structure of interlocking ownership among
like-thinking organizations that grew up together. And being publicaly traded so far has not hampered
Toyota slong-term perspective.

Promote from within. Develop future leaders from within or thereis no chance of sustaining long term.

When Toyota has brought in outside leaders, this has been only at the upper-middle-management level, such
as generd managers, with mixed success. But the cultureis so strong and there are so many people with the
ToyotaWay DNA that any outside manager will be pressured to learn the Toyota Way or decideto leave.

Environmental pressures. Unfortunately, there are factors beyond the control of any lean leader that can
makeit difficult to sustain the lean learning enterprise. Oneis the market, which can take mgor downturns or
the market for the particular product the company makes can deteriorate. Other factors are wars, radical
new technologies, government policy changes, and on and on. Clearly, Toyota has survived and prospered in
many different business and palitica environments and its strong culture and philosophy have helped it
navigate through these treacherous environments.

Experience with lean. Theleaders | mentioned above, Art Byrne and Keith Allman, aong with many others
too numerousto list here, have dl had very postive experiences with real TPS. The best lean leadersin my
experience worked for Toyota, for someone who worked for Toyota, or for acompany that worked closely
with Toyota the common theme being direct exposure to the Toyota gene pool. Obvioudy, as more and
more companies devel op red lean systems, there are broader opportunities for learning lean thinking outside
Toyotaand its affiliates.

So what can you do if you are not the CEO and top management isinterested only in short-term financid results?
There are threethings| know of:
1

Find greener pastures, as Convis suggests.
2.

Participate in playing the game of gpplying toolsfor short-term gains and hope you sharein thegains.
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Work to build asuccessful lean modd and educate top management by blowing them away with exceptiona
results.

Thethird dternativeisfrankly going to be the most common position of those with apassion for lean. Allman and
Byrne were fortunate in coming in with experience, having strong support from the leaders and owners of the firm,
and being ableto bring in other passionate lean leaders one or more levels below them. Even then, they did not have
complete control over the company. If they had not succeeded in impacting the bottom line, they would have lost
their support inahurry.

In both these cases Wiremold and Merillat |ean leaders had unique opportunitiesto comein and serioudy transform
the company with the backing of the very top executives. They were successful asfar asthey got and produced
stunning results. Merillat isawork in progress and we do not know whereit will bein 10 years. The Wiremold story
took a sad turn when the company was bought by a company that did not understand or support lean. It suffered a
serious sethack. On the other hand, the lean systems are il there and many people have adopted them as standard
operating procedures. Some remnants will remain should the new owners realize the company svitdity was because
of the lean philosophy and choose to rebuild what they alowed to degrade.

Sadly, few top executives today have the requisite understanding of lean thinking that you truly need from the outset
to support alearning enterprise. The mgjority of companieswill require amore radical makeover by new top leaders
who know how to leverage the Toyota Way. Until then, the true believers of lean will smply haveto do their best
by creating, step by step, lean model s that executives can learn from. But no matter what the approach, it will take
time for new leadersto understand lean and for the old system and culture to evolve beyond the batch-and-queue
wagteland of the past. Even within Toyota, Convis noted:

The Toyota Way and the culture | think it takes at least 10 yearsto really become in tune with what is going
on and be able to manage in a way that we would like to sustain. | don t know as you can come into Toyota
and in three or four years haveit in your heart and your spirit with a deep under standing.

[1]Cdllins, J. Good to Great (New Y ork: HarperBusiness, 2001).
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Six Sigma, Lean Tools, and Lean Sigma: Just a
Bunch of Tools?

Therearemany tools gpproaches to organization improvement. One very popular program, which Genera Electric
adopted with great success, is Six Sigma, an extension of Total Quality Management (TQM). Six Sigmarefersto a
goal of 3.4 defects per million units produced,[ 2] and thefocusis on training green belts, black belts, and master
black belts. The training includes classroom sessions on the tools and a project purporting to save $100,000 or
more. A presentation on the project is given to top executives as the last stage before earning the credential.

At the sametime Six Sigmawas spreading, companies were aso selectively gpplying various lean toolsin
manufacturing and having some success with that. While Six Sigmafocused on improving the vaue-adding processes
e.g., find the source of the quaity problems or downtime on the machine center and put in countermeasuresto fix it
lean focused on the whole value stream and creating flow among the val ue-adding operations. Thereisan obvious
case for aharmonious marriage between Six Sigma, which fixesindividua processes, and lean, which fixesthe
COoNNections among processes.

Recently anew hybrid was born, Lean Sigma. | do not believe lean tools or Six Sigmatools or amarriage of the two
will get acompany to alean learning enterprise. The following example from acompany | worked closdy with will
clarify my concern about Sx Sigma, lean tools, and Lean Sigma.

The CEO of alarge automotive parts supplier wanted the Six Sigma program because of the great success of GE
and Jack Welch. He worked with agroup of senior managers and executives to pick the right consultants to do the
training and determine how many certified Six Sigmablack belts were needed. The leadership team reasoned that
recent college graduates with high grade-point averages would be best suited to learn the complex statistica methods
that are part of Six Sigmaand decided to recruit bright young stars to become black belts. They recruited
aggressvely, offering afive-digit bonus and a brand-new car when they completed the Six Sigma program and
achieved the required dollar savings. Needlessto say, they attracted some topnotch young recruits.

Unfortunately, these young recruits had little if any manufacturing experience and stepped into these rust-belt factories
with themissonto fix processes when these factories had been operating for decades with awell-established
culture. Word got out about the hefty incentives for the recruits, which caused some managers and engineersto
wonder why they should help these youngsters successfully complete a project when there wasn t any payoff for
them. The employees with an affinity for lean claimed that the projects being turned in as Six Sigma projectswere
actualy lean projects cdlls, pull, etc.

Inmy view, by tregting lean and Six Sigmaastwo tool kits and then setting up astuation in which different groupsin
the company go to war over whose tool kit is bigger and better, the company created a self-defeating improvement
program. In this particular case, there was enough dissent over the large incentivesfor the Sx Sigmarecruits, aswell
asthe awareness that experienced employees were actudly hel ping them, that management ended up not giving out
any of thecars.

In the end, the company turned current employeesinto additiona black belts. There till remained an uneasy tenson
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between lean and Six Sigma, especidly with internd lean zed ots who viewed Six Sgmamerely astool kits. And the
plant managers wondered what to do with the young black belts when they needed to move them into operationd
jobs, astheir sdlarieswere too high for the lower-level positions they were redlly suited for based on experience.

Thisisnot to say the company should throw out Six Sigmaor lean tools. Both are extremely powerful tool kits, but in
the end, they are just tools. What companies need to be told over and over isthat lean tools represent only one
aspect of the broader philosophy of the ToyotaWay. It seemslike thisisthe most difficult lesson to get acrossto
companiesthat want to go lean. Figure 22-2 contrasts the myth of TPS as a set of tools to make short-term
improvements on the shop floor with true TPS as the basis of atotal management philosophy, based on a
presentation by a Toyota manager (Glenn Uminger).

Myth Reality
What TPS Is Not | What TPS |Is
= A tangible recipe for success = A consistent way of thinking
* A management project or * A total management philosophy
program * Focus on total customer
* A set of tools for implementaticn satisfaction
« A system for production floor * An environment of teamwork and
only improvement
* |mplementable in a short- or mid- | ®* A never-ending search for a
term period betber wiy
* Quality built in process
= Organized, disciplined Workplace
* Evolutionary

Figure 22-2: Myth versusredlity of TPS

Inredity, thetraining of interna Six Sigmaand lean experts servesto reinforce the superficid tool orientation in the
vast mgority of companies. We will seein the next section how Toyota has mentored international associates over
fiveto 10 yearsto bring them to a deep understanding of the Toyota Way. Even Convis saysit took 10 years of
living in Toyotafor him to begin to understand and heis il learning every day. Y et companies seeking to benefit
from TPSand Six Sigmatypically train employees for one to two weeks, ask them to do a project, and anoint them
as experts.

[2]Inredlity, Satistically Sx Sgmacalculates out to .002 failuresin one million chances or one defect per five million
parts produced. But Motorola adopted the convention of 3.4 parts per million (David L. Goetsch and Stanley B.
Davis, Quality Management: Introduction to Total Quality Management for Production, Processing, and
Services, Fourth Edition [Upper Saddle River, NJ: Prentice Hall, 2003]).
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Why Changing Culture Is So Difficult

Culture changeisacomplex topic in its own right and the subject of many books. This became most evident to
Toyotainitseffortsto globaizein the 1980s. To Toyota, globaization did not mean purchasing capacity in other
countries. Globalization meant exporting the Toyota culture to build autonomous divisonsin other countries that
reproduced the DNA of Toyota

What is culture? There are many definitions, but onething isfor sure: what you see and hear when you wak into a
company for thefirgt time are only surface manifestations of culture. Figure 22-3 depictsa TPS view of culture asan
iceberg. What many visitorsto Toyota and its affiliates see when they visit are surface features such as kanban, high
employee suggestion rates, clean floors, lots of charts and visuds, cells, and teams. The most common question |
have heard when taking groups on tours of Toyotaplantsis How do you reward your people to get them so
involved? A reward systemitself issmply asurface manifestation of culture. It isahuman resource tool something
easy to manipulate and only thetip of the iceberg.

™ oy
Chagy, 55
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Figure 22-3: Iceberg modd of TPS

Below the surface isthe Toyota Way culture. In fact, Toyotatakesa textbook approach to developing culture.
Edgar Schein, one of theleadersin andyzing and understanding culture, defines culture thisway:[ 3]

The pattern of basic assumptions that a given group has invented, discovered, or developed in learning to
cope with its problems of external adaptation and internal integration, and that have worked well enough to
be considered valid, and, therefore, to be taught to new members as the correct way to perceive, think and
feel in relation to those problems.
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Thisisaremarkably apt description of the Toyota Way culturein anumber of ways.
1.

The Toyota Way has adepth that goesto the level of basic assumptions of the most effective way to
perceive, think, and fed in reation to problems. Thingslike genchi genbutsu, recognizing waste, thorough
condderation in decision making, and the focus of Toyotaon long-term survival are the DNA of Toyota

The ToyotaWay was invented, discovered, and developed over decades as talented Toyota managers and
engineers, like Ohno, learned to cope with its (Toyotas) problems of externa adaptation and interna
integration. The history of Toyotais very important because we understand the challenges and context that
led to active on-the-floor problem solving, not theoretical, top-down exercises.

The ToyotaWay isexplicitly taught to new members. Toyotais, infact, doing seminars on the Toyota Way,
but that isalimited part of the learning process. The Toyota Way is explicitly taught the way you should
transmit culture through action in day-to-day work where leaders modd the way. As Jane Beseda of Toyota
Sdesexplaned:

The Toyota Way matches everything that they (team members) do every hour of the day. So they are
swimming in this culture and this philosophy. We re always doing kaizen projects. It sa part of who
weare.

Regarding thisthird point, Toyotain Japan hiresamost dl of its new employees fresh out of schoal, in some cases
from aToyota City technica high school, where students begin to learn the Toyota Way while il in school. Toyota
isthelr first job and typicaly their last. Therefore, they do not have to unlearn past practices from other companies
with conflicting approaches. Aspects of the ToyotaWay are, in fact, intertwined with Japanese culture, whichis
relatively homogenous. For example, hansal, hourenso, kaizen, and nemawashi are characteristics of top Japanese
companies and not peculiar to Toyota.

We can look to Toyota s globalization as an object lesson in what it takesto build a culture. When Toyota began
serioudy globdizing in the 1980s, mogt broadly inthe U.S,, they quickly redlized the challenges of creating the
Toyota Way in aculture that was alien to many of their values. Toyota s gpproach to spreading the culture to global
operations has been intensive and very costly. The mogt intensive effort has been in Toyota slargest market outside
Japan North America. In thiscase:

1.

All U.S. senior managers were assigned Japanese coordinators. The coordinators had two jobs. coordinating
with Japan, where there are continuous technica developments, and teaching U.S. employeesthe Toyota
Way through daily mentorship. Every day isatraining day, with immediate feedback shaping the thinking and
behavior of the U.S employees.

Toyota used trips to Japan, which turned out to be one of the most powerful waysto influence the cultura
awareness of U.S. employees. We discussed in Chapter 7 the importance of sending group leaders and
union officials from NUMMI to Japan to work in Toyotafactories.
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Toyota used the TPS technical systems, or process layer of the Toyota Way, to help reinforce the culture
Toyotasought to build. For example, we discussed how large batch manufacturing with lots of inventory
supports the Western culture of short-term firefighting and ignoring systems problems. By creeting flow
across operations using TPS and lean product development in its overseas operations, Toyotais helping
change this behavior and shape the culture it seeksto nurture.

Toyota sent over senior executives to engrain the Toyota DNA in new American leaders. This started with
managers from Japan and has evolved to homegrown managersin North Americalike Gary Convisand Jm
Press.

Thejourney for Toyotais by no meansover. Toyotais continualy adapting its culture to local conditions. Here are
example adaptations from the Toyota Technica Center (TTC) in Ann Arbor, Michigan:

1.

Being more flexible about work hours. In Japan, Toyota engineers historically worked as needed, evenif it
was 15 hours aday, nights, weekends. TTC has become more flexible, to the point of putting in flex-time
systems.

Performance-based rewards. Traditiondly, Toyotain Japan pays alarge portion of sdary in semi-annua
bonuses, but these are tied to company performance, not individua performance. In TTC they developed an
individua bonus system based on performance.

Hansa eventsat TTC have been modified to provide more positive feedback in addition to critiques and
opportunitiesfor improvemen.

Companies moving into lean will not have to take their employees to Japan to learn the culture, but will need to make
serious long-term investments to educate and change their culture so employees can adapt to and use many of the
ToyotaWay principles.

| was persondly involved in one encouraging example of true culture change when in January 2000 my colleague Jeff
Riveraand | began consulting with Ford s Cuautitlan assembly plant, outside Mexico City. The site had four
assembly linesin one plant, making four different vehicles, from smal carsto full-sized trucks to commercia-grade
trucks and about 9000 parts. It was more like a city of auto parts than an assembly plant, with parts streaming in
once aweek across the border.

Our focus was on materid flow. We used kaizen workshopsto get teamsin the plant to reorgani ze parts and tools
for best presentation and efficiency. We then followed up with pull systemsto get partsto thelinefrom a
supermarket of parts. The operators loved it and in each case there werelarge gainsin efficiency. Theinternal lean
coaches became very committed to the process. But we faced continua resistance from senior management in the
plant who did not see any direct |abor reduction savings. Asaresult, once the workshops were completed, there was
little follow-up activity. When Ford began struggling financidly, it pulled product from the plant. By fall 2001, rumors
floated that Ford was going to closeit. Eventudly, the internal lean coordinators we trained were let go. | feared that
wasthe end of the story.
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Then | learned in fall 2002 that Ford Production System (FPS) experts were flocking to see the Cuautitlan plant.
Miraculoudly, the plant had become amodd for FPS, aversion of TPS. Operators were heavily involved in
continuous improvement and the plant was performing at one of the highest levelsin North America. Because of the
high leve of quality and efficiency at Cuautitlan, Ford gave the plant new products to build. How did this sudden
turnabout to FPS occur?

1.

The director of manufacturing for Ford of Mexico, who brought usin and was abeliever in TPS, redlized he
had to get more hands-on when there were rumors of shutting down the plant.

He brought in new plant management, including an assstant plant manager from Hermosillo, Mexico, who
had an understanding of TPS. (The Hermosillo plant was origindly set up by Mazda, using a production
system smilar to TPS)

The Cuautitlan plant began focusing on cultural change, not smply FPS tools and checkligts. Thisincluded
mandatory training for al managers on the core disciplines of FPS and atest. Managers who failed the test
were let go. Managers who passed were required to implement what they had learned.

Management effectively used policy deployment (hoshin), including putting it into aWeb-based system so
everyone knew hisor her objectives. Performance was monitored daily, so that every problem that occurred
wasimmediately conveyed to the gppropriate level of management for immediate action.

In other words, this was a top-down process with redl teeth in it. Management was taking atougher approach than
Toyotahastakeninits U.S. operations. But it was necessary in an environment that had grown complacent and
needed radica changein the culture. Management was changing the culture by digning objectives, measurements,
and visud systemsto reinforce the appropriate behavior every day.

[3]Edgar H. Schein, Coming to a New Awareness of Organizationa Culture, in James B. Lau and Abraham B.
Shani, Behavior in Organizations (Homewood, IL: Irwin, 1988), pp. 375-390.
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13 Tipsfor Transitioning Your Company to a
Lean Enterprise

We can learn agreat deal from the few companies out there run by experienced and talented |ean leaders who have
really been successful at effecting change at the cultura level. It isclear there are avariety of ways of doing this. At
Wiremold, the CEO, Art Byrne, started by persondly leading kaizen eventsto shake up the organization with radical
change in high-opportunity aress. Keith Allman a Merillat took atwo-pronged approach. He hired afew young and
talented lean change agents to work quietly on creating model lines (discussed below). For the rest of the company,
he personally taught courses on lean and on the specific tools he wanted them to implement in thefirst year. (He
sarted with 5S.) Each year he rolled out an additiona level of tools and management changes, teaching the
employees dong the way while putting in management objectives committed to implementing the tools. Top expertsin
the field were brought into the company to teach other tools, like value stream mapping and standardized work.

Despite different gpproaches, both |ean |eaders started immediately with action in their core value streams. Ina
manufacturing plant, this means the shop floor. In a product development organization, it means the product
development process. In abank, it means the core business processes that affect the bottom line, like loan
transactions.

Here are 13 generd tips on what worksin trangtioning a company into alean enterprise:
1.

Sart with action in the technical system; follow quickly with cultural change. Most companies
attempting alean transformation focus on the processlayer of the 4P modd and thisis, in fact, the right
gpproach, asthetechnica systems of lean drive the Toyota Way behaviors, such as surfacing problems that
employees must learn how to solve. But the socid and technicd systems of TPS are intertwined; if a
company wants to change the culture, it must also develop true lean leaders who can reinforce and lead that
cultura change. The best way a company can develop thisisthrough action to improve the company s core
vaue streams, supported by committed leaders who reinforce culture change. Leaders must beinvolved in
the va ue stream mapping and shop floor transformation so they can learn to see waste.

Learn by doing first and training second. | have been involved in many corporate start-ups of lean and
someonewill inevitably say, Beforewe can get started with all these radical changes, we need to inform
people of what we are doing through training courses. Thishasled to eaborate corporate training programs
with PowerPointTM presentations. Unfortunately you cannot PowerPointTM your way to lean. The Toyota
Way isabout learning by doing. | believe that in the early stages of |ean transformation there should be at
least 80% doing and 20% training and informing. The best training istraining followed by immediately doing
or doing followed by immediate training. The Toyota approach to training isto put peoplein difficult
Stuations and let them solve their way out of the problems.

Sart with value stream pilots to demonstrate lean as a system and provide a go see model. In
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Chapter 17 we learned about the model linesthat the Toyota Supplier Support Center implementsin
companies to teach lean. Within avalue stream, defined by a product family, amodel is created. By modd, |
mean implementing the whole system of tools and ultimately human resource practices so other employees
from your company can go and see lean in action without having to go to some other company. For aplant,
thisusually means creating one product line, beginning with raw materials received and ending with finished
goods. In aservice organization, it is one complete business process from start to finish within the company
boundaries. The go-and-see model line should become asingularly focused project with agreat dedl of
management attention and resources to make it a success and an object |esson in management commitment.

Use value stream mapping to develop future state visions and help learn to see. In Chapter 21, we
discussed how vaue stream migpping isamethod for clearly showing in diagram form the materid and
information flow. When devel oping the current state map, future state map, and action plan for
implementation, | dways recommend using a cross-functiona group conssting of managers who can
authorize resources and doers who are part of the process being mapped. The team learns together asthey
seethewastein the current state, and in the future state they come together to figure out how to apply the
lean tools and philosophy. | have spent endless hours debating with individual s over whether lean can apply
to their particular Situation since they do not have the high volumes and repetitive processes of Toyota. | have
never had that debate in avalue stream mapping workshop, because the mapping creates alanguage and tool
for the team to actualy pick apart a specific process, see the waste, develop alean vision, and apply it to that
particular process. Vdue stream mapping should be applied only to specific product familiesthat will be
immediately transformed. | know many cases where top management mandated mapping an entire plant and
all theproductsin it and the result was alot of value stream wallpaper in the conference room.

Use kaizen workshops to teach and make rapid changes. As described in Chapter 21, the kaizen
workshop isaremarkable socia invention that frees up a cross-functiona team to make changesin aweek
that otherwise can drag on for months. Selecting the right people for theteamiscritica, asis setting asde the
timefor those individuas and giving them alot of management support. Using ataented and experienced
facilitator who has a degp understanding of lean tools and philosophy with a specific problem to tackle makes
al the difference in what you can accomplish. However, the kaizen workshop should not become anendin
itself. In many companies, lean efforts revolve around having numerous workshops: the more the better.
Thisleadsto point kaizen fixingindividua problemswithout straightening out the core value stream. Kaizen
workshops are best used as one tool to implement specific improvements guided by afuture state value
stream map.

Organize around value streams. In most organizations, management is organized by process or function. In
afactory, thereisamanager of the paint department, a manager of the assembly department, and amanager
of the maintenance department. In abank, there may be amanager of order processing, a manager of order
fulfillment, amanager of customer complaints, etc. In other words, managers own stepsin the process of
creating vaue for customers and nobody is responsible for the value stream. In Lean Thinking, Womack
and Jones recommend creating va ue stream managers who have complete responsibility for the value stream
and can answer to the customer. In the Delphi plant described at the end of this chapter, they organized
around five product families. A manager isresponsible for each product family (vaue stream) and has control
of al the resources needed to make the truck cockpit including maintenance, engineering, and qudity. Inthe
second edition of Lean Thinking (2003), they have modified this as possibly a matrix organization where
there are till heads of departments but also value stream managers, Smilar to Toyota s chief engineer system.
The message remains the same: someone with redl leadership skills and a deep understanding of the product
and process must be responsible for the process of creating value for customers and must be accountable to
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10.

11.

the customer.

Make it mandatory. If acompany looks at lean transformation as anice thing to do in any sparetime or as
voluntary, it will amply not happen. We saw that the transformation at Cuautitlan was the result of ashift from
management suggesting lean to making it mandatory with consequencesfor not buying in.

A crisis may prompt a lean movement, but may not be necessary to turn a company around. A snking
ship certainly mobilizes management and the work force into getting serious about lean, aswe saw at
Cuautitlan. On the other hand, Wiremold and Merillat were not on the chopping block, yet senior
management proactively championed improvement. What isimportant isthat lean leadership isfocused on
long-term learning.

Be opportunistic in identifying opportunities for big financial impacts. | have emphasized throughout the
book that Toyota focuses on improving processes, confident that thisin turn will improve financia results.
However, when acompany does not yet believe in the lean philosophy heart and soul, it is particularly
important to achieve some big wins. By picking the right product family and with experienced lean expertise,
aserious effort has about a 100% chance of making huge and visible improvements that will impress any
executive,

Realign metrics with a value stream per spective. Y ou get what you measure hasbecome atruismin
most companies. But metrics are used very differently by Toyota compared to most companies. They arean
overdl toal for tracking progress of the company and they are akey tool for continuous improvement. At
most companiesthey are mainly atool for short-term cost control by managers who do not understand what
they are managing. For example, companies track indirect/direct labor ratios and cal to the carpet those with
unfavorable ratios. The way to make theratio look good isto have lots of direct |abor and keep those people
busy making parts, even if they are overproducing or doing wasteful jobs. Creating ateam leader role for
support like Toyota s structure means damaging thet retio and a short path to the unemployment line. The first
step thereforeisto diminate non-lean metrics that are wresking havoc with those serioudy invested in
improving operationa excellence. The next step isto measure avariety of value stream metrics from lead time
to inventory levelsto first-pass quality and treat these metrics as serioudy aslabor productivity and other
short-term cost metrics.

Build on your company s roots to develop your own way. Toyota hasitsway. Y ou need to have your
way. When Toyotaworks with companiesto teach TPS, they insst that the companies develop their own
system. It isOK to borrow some of the insights from the Toyota Way and | recommend adopting the basic
principlesin this book. But you need to put them into your language in away that fits your busnessand
technica context. The ToyotaWay evolved through someinspired leaders who provided avery rich cultura
heritage. Y our company probably hasarich heritage aswell. A large mgority of business start-upsfail within
thefirg three years. If you are reading this book hoping to improve your company, most likely you are one of
the survivors. Someone did something right to get you to this point. Build on that. When wefirst started
working with Ford to help devel op the Ford Production System, we held seminars for senior management
and handed out copies of Henry Ford s book, Today and Tomorrow. This book inspired generations of
Toyota senior manager's, yet astonishingly few Ford managers had ever read the book. Build on your
company s heritage to identify what you stand for.
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12.

Hire or develop lean leaders and develop a succession system. We discussed what it meansto bea
Toyotaleader in Chapter 15. Leaders must thoroughly understand, believein, and live the company s way.
All leaders must understand the work in detail and know how to involve people. If the top isnot driving the
transformation, it will not happen.

13.

Use experts for teaching and getting quick results. Theword sensal isused in Jgpan with some
reverence to refer to ateacher who has mastered the subject. A company needs a sensal to provide
technica assstance and change management advice when it istrying something for thefirst time. This teacher
will help facilitate the transformation, get quick results, and keep the momentum building. But agood tescher
will not doit al for you. If you want alean organization, you need to get lean knowledge into your company,
ether by hiring expertswith aminimum of five years lean experience or by hiring outsde expertsas
consultants. An expert, whether internal or external, can quick-start the process by educating through action,
but to develop alean learning enterprise you need to build interna expertise senior executives, improvement
experts, and group leaderswho believe in the philosophy and will spread lean throughout the organization
over time.

Having said dl this, the question remains, can acompany transform and sustain a culture to become alean learning
organization? If acompany can maintain continuity of leadership over time, | see no reason why it cannot profit by
implementing its version of the Toyota Way principles. It will not be easy. Typica obstacles may be reluctant top
managers who do not understand, managers willing to try lean tools but are not committed to following through, a
management shakeup from committed |ean leaders to anti-lean managers, a market that goes sour, or abuyout.

We dso mentioned there may be cultura barriersto following the ToyotaWay. There are alitany of culturd traits
that differ between Japanese and Americans and French and Germans, etc. For example, we saw that the
philosophies underlying hansel that Toyota considers necessary for kaizen are rooted in Japanese upbringing. And
thereis even some evidence that Asans more naturaly do genchi genbutsu and observethingsin greater detail. Y et,
the Toyota Way isworking and prospering within Toyota affiliates around the world abeit with agreat investment of
time and energy by Toyotain developing its unique culture. And the Toyota Way isevolving asit adaptsto other
cultures, probably making Toyota an even stronger company.

Even though there are plenty of uncertainties and chalenges, my adviceis start adopting your version of ToyotaWay
principles. Asyou have seen in thisbook, it is very feasible and there are successes to emulate. If Toyotaisany
example, the rewards and resultswill far outweigh the great effort required. Y ou will smply be the best in your
business because you will be using operationa excellence as a strategic weapon. Good luck on your journey!

. Case Example: Transforming Delphi to a Lean Culture

Ddphi wasadivison of Generad Motors composed of several mass production operations that produced in-house
partsfor GM. Costs were high and quality was not competitive. General Motors spun it off and named it Delphi, a
Separate company, in May 1999. For awhile, it retained the high-cost structure of Genera Motors, including a
UAW contract requiring higher wages than other parts suppliers.

Almost immediatdly after Delphi went public, J.T. Battenberg, Delphi s president, strongly endorsed cregting the
Delphi Manufacturing System, based on the principles of TPS. John Shook and other former Toyota managers and
TPS experts asssted Delphi in the transformation. While it took yearsto penetrate the old-line union culture of these
former GM divisions, the pieces dowly began coming together, moving from the gpplication of isolated toolsto
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building systems, to transforming the culture of Delphi toward alean enterprise. UAW-negotiated wages could not be
reduced, but there were opportunitiesfor productivity improvements, quality improvements, space savings, and
inventory savings.

One of Delphi s many success sorieswasits Adrian, Michigan, plant, which made instrument panelsfor light trucks.
Adrian wasin competition with low-cost and high-quality Delphi manufacturing in Mexico. At some point inthe
1990s, it became clear the plant was on the fix, sdl, or closelist sinceit was not profitable. But the plant decided to
fight for its surviva and saw the Delphi Manufacturing System asthe only way to be successful.

During the summer of 2002, when | spent timein the plant, it was making 6,000 automotive instrument panels aday
for seven GM plants, which was less than haf its capacity. The plant had made many of the lean changes, one of the
most dramatic being the removal of the overhead conveyor system. There had been ahalf mile of power and free
chain conveyor overhead that these instrument panels circulated around on, which carried aton of inventory.
Moreover, because it was up in the sky, it could easily be ignored. Problems were hidden up there. As part of the
future state value val ue stream map, they decided to tear it down. Removing the overhead conveyor system freed up
four maintenance people who were just keeping it running. They were then reassigned to preventive maintenance for
the plant. Assembly of the instrument panelswas reorganized into cells by product family. Kanban was implemented
to control the flow of parts from molding to assembly and purchased partsto the line. Various clever
mistake-proofing devices were put in to reduce defects. Andon systems were installed so operators could call for
help. The place was cleaned up and organized through a 5S program. Materia began to flow and costs began to
come down.

A milestone in the lean transformation came when the plant introduced heijunka (leveled production scheduling). In
the pagt, it built in big batches of each modd of instrument pandl. This contributed to the large buildup in inventory
and genera chaosin the plant. When the plant implemented one-piece flow, it till built in batches and had no way to
control the erratic schedule from the customer, which varied dramaticaly in volume and mix from day to day. With
the help of alean consultant, who had worked with Toyota, it implemented heijunka to control production and
smooth out these pesks and valleys. The plant kept asmal store of finished goods instrument panels and replenished
this based on asmple visud system: abig box with dots (heijunka box) was used to visualy schedule the
production for the day, based on changing over to different products throughout the day. An order for partswas
pulled from the heijunka box every 26 minutes and, based on what the card said, instrument panels were [oaded on
atrain of carts, which triggered the scheduling of new pand s to be made. To support this, setup timeswere
dramatically reduced and eventually supported four color changesaday.

Perhaps more important than implementing these TPS toals, the entire plant was reorganized from functiond unitsto
five vaue streams, each focused on a particular part family of instrument panels mostly by customer and type of
truck. All the operators responsible for building an instrument pandl, from raw materia to finished goods, reported to
avaue stream production manager. The production managers moved out of the front offices and relocated to the
floor within their value stream. Maintenance, which had been located around the periphery of the plant, was
reassigned to and physicaly located within the val ue streams. The main support functionsfor each value stream were
meatrixed. For example, quality speciadists were assigned certain value streams but a so reported to aquaity manager.
The result was ashift from focusing on maximizing production of individua departments and pointing fingers of blame
to maximizing throughput and qudity of vaue streams.

Back in 1986, the plant had embraced ateam problem-solving program. It was amess. There were multiple leaders
and different departments had different concerns, often at cross-purposes. It became asession for venting complaints
and ultimately there was little action. When the plant took the lean approach, the improvement process relied heavily
on value stream mapping as avisoning tool. Each of the five val ue stream organizations created 90-day visons, using
val ue stream mapping to draw the vision. Based on the 90-day new value stream map, adetailed action plan was
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created with assignments and due dates. A cross-functiond team in each va ue stream would meet every week to
assess progress in implementing the action plan. Problem solving became unified and focused on ashared vision.
Every quarter, they updated the future state map to bring it to the next level of lean.

Up-to-date metrics kiosks were posted in each manufacturing area. The metrics defined by the Delphi Manufacturing
System focused on lean characteristics such as productivity (parts/labor hour), product cogt, firgt-time quality, total
process cycletime, overall equipment effectiveness (a measure of equipment uptime), andon response time, and
scrap. There were specific targets for improvement for these metrics for each value stream each quarter. Since the
measures were by value stream and the plant was organi zed that way, al of the resources were under one vaue
stream manager to improve the process. Just improving the first-time quality paint process done saved $2 million
annudly.

A separate metric for the overall plant measured productivity improvements of direct, indirect, and salaried labor.
Double-digit productivity improvements each year have became commonplace. Prior to the lean transdformation, the
plant was |osing money every month; in less than two years of lean, the plant was profitable at about $2 million per
month. If you tour the facility today, you may be surprised to find that your tour guide is an hourly worker, or aunion
representative, or perhaps even the plant comptroller. These people al seem to be interchangeable and it is often
hard to tell who iswho. They aredl talking the same language of DM S and value stream improvement. They
apparently impressed their largest customer, Generadl Motors. According to Mike Schornack, who ran manufacturing
and wasingrumenta in leading the lean transformation (April 2003):

We wer e given some great news last week. The Adrian plant was awarded the GMT-900 instrument panel
business. Thisis replacement work for the current IP and the largest IP business platformin the world. There
is no doubt in my mind that we won this business because of our lean transformation. There were many GM
tours through our facility before the business was awarded. Every group was impressed with the plant, the
metrics, and the positive attitude of our people. The system really works!
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