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Foreword

or decades, Toyota’s success in the marketplace has been admired by busi-

ness practitioners and executives alike. The automaker is the envy of

others within the automobile industry, but the company is also consid-
ered to be the symbol of excellence in business in general. The firm has been the
focus of research in academia.

The power of Toyota has been attributed to its two distinct core values: the
Toyota Way and the Toyota Production System (TPS). The Toyota Way has cre-
ated a culture of respect for individuals, promoting innovation and fostering
cooperation. TPS has been the engine under which lean manufacturing, kan-
bans, quality systems, just-in-time, and continuous improvement practices have
been developed. Together, they have been the pillars for the foundation upon
which Toyota has become so successful.

But the Toyota Way and TPS are just foundational pillars. There is another
concrete secret to the success of Toyota: the way the company runs its supply
chain. The Toyota Way and TPS of course have been part of how Toyota has
developed its supply chain principles and how the company has applied such
principles to work with its suppliers, dealers, and manufacturers. Based on these
principles, Toyota has coordinated the plans across the supply chain—and it
has executed them well. Supply chain management excellence is the ultimarte
way in which Toyota has built its superior efficiency in operations.

I am delighted to see this book about Toyota’s supply chain management
written by two leading academics and an experienced Toyota executive. This
book reveals the powerful way that Toyota runs its supply chain, and it shows
vividly how the Toyota Way and TPS have been ingrained in the processes used
by Toyota to run its supply chain. I submit that reading about Toyota Way and
TPS is only a starting point for really learning the innovativeness and effective-
ness of Toyota’s operations. The current book completes the picture.

Vii



viii Foreword

While TPS is the central theme of how Toyota runs its factories, the scope of
supply chain management is much greater. It spans suppliers to Toyota as well as
possibly the suppliers’ suppliers, the distribution channel, the dealers, and ulti-
mately, the consumers. The coordination, planning, and control of this extensive
network are a daunting task. The current book well describes how Toyota has
been very smart in examining three dimensions of supply chain management:
geography, product, and time. This book gives us a treatrment on how Toyota has
designed and operated supply chains to adapt to these three dimensions. For
example, the needs for the Japanese and U.S. markets, the Camry versus the
Lexus, and at different points in time of the product life cycle, are different, and
so different supply chain processes are needed.

I would urge the reader going through this book to keep two perspectives
in mind. First, it describes in great details how Toyota runs its supply chain. As
a result, there are many innovative ideas that Toyota uses, and many best prac-
tices described. So the reader can pick up a lot of useful tips and revelations.
Second, the structure of the book is extremely helpful to organize your thoughts
and evaluations of your own supply chain. The chapters that follow cover the
whole spectrum of what constitutes comprehensive supply chain management.
So, going through the chapters gives you a framework to follow. In that sense,
even if you extract the Toyota content out of the chapters, the book is a good
guideline to develop sound supply chain management practices.

One of the most useful conceptual frameworks in this book is the v4L con-
struct. We see how Toyota manages its supply chain to ensure that the 4v's—
variety, velocity, variability, and visibility—can be controlled. In every chapter,
for every supply chain operation, the authors describe how this can be done.
Again, seeing how Toyota has done it is valuable and informative. But I also
think that the reader can benefit from seeing how the authors developed the
thought process behind what Toyota did to accomplish the objectives of gaining
control of the 4v’s. That knowledge by itself is highly educational.

For anyone who wants to learn the true secret of Toyota’s operational excel-
lence, this book is a must-read. In addition, while learning about Toyota’s supply
chain management, we also are given a journey of sound supply chain manage-
ment in general.

In my personal research, I have come across Toyota’s supply chain manage-
ment practices and have been very impressed by how thorough and innovative
the company has been since its inception in the 1930s. I must congratulate the
authors of this book, as they have done the most comprehensive, insightful, and
penetrating treatment of this subject.

Hau L. Lee

Thoma Professor of Operations, Information, and Technology
Graduate School of Business, Stanford University

Stanford, CA
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Introduction

oyota uses unique processes to effectively manage and operate the

supply chain, These processes span the supply chain and have enabled

Toyota to deliver remarkably consistent performance over decades. The
authors, a retired Toyota senior executive with hands-on experience and two
senior academics, have pooled their combined experience to both describe exist-
ing processes as well as understand why they work. By combining the insights
of a practitioner with almost 20 years of Toyota’s execution and management
experience and two academics with decades of research experience, we hope to
provide a unique presentation of the topic that can influence supply chain prac-
tices at auto and nonmanufacturing companies.

The fundamental thesis of this book is that understanding process details,
as well as the logic associated with their success, will enable adoption of these
ideas in both manufacturing and service contexts. The material in the pages that
follow provides insights into how Toyota uses learning (L) processes to imple-
ment practices and principles, both within Toyota’s cross-functional organiza-
tions as well as with Toyota’s partners (including suppliers and dealers)—in
short, across the extended supply chain. We show how integrated and synchro-
nizged processes enable careful balancing of variety, velocity, variability, and visibil-
ity (4v%) across the supply chain. Learning is linked to the 4v’s to form the v4L
framework. We will describe the v4L framework in more detail in Chapter 1.

In keeping with the “how-to” approach to these complex topics, most
chapters provide illustrative examples that both explain details as well as illumi-
nate the logic behind the processes. The choice of topics is meant to focus on
essential tactical and operational differences in the way Toyota manages its supply
chain. Chapter 1 describes the v4L framework and the Toyota learning principles.
Chapter 2 provides a comprehensive overview of processes that are part of the

Xi



Xii Introduction

overall supply chain. That, in turn, is followed by topics in the sequence of
activities in a supply chain. First, there’s “Mix Planning” (Chapter 3) to support
production stability and how this is translated into “Sales and Operations
Planning” (Chapter 4). We then cover how sales requests are supported by
“Production Scheduling and Operations” (Chapter 5), “Parts Ordering”
(Chapter 6), and “Managing Suppliers” (Chapter 7). The inbound and outbound
“Logistics” processes are described next (Chapter 8), followed by “Dealer and
Demand Fulfillment” (Chapter 9) and dealer-related processes, which will com-
plete the supply chain coverage. Finally, Chapter 10 covers how Toyota handles
“Crisis Management.”

The derailed discussion of Toyota’s supply chain processes will be followed
by chapters on “The Toyota Way of Managing Supply Chains” (Chapter 11) and
how that has been used to design and improve each of these steps, and “How to
Apply Toyota Way Principles to Nonautomotive Supply Chains” (Chapter 12).
We have also included a chapter titled “The Beer Game and the Toyorta Supply
Chain” (Chapter 13), which describes the well-known bullwhip effect in supply
chains and examines how following Toyota’s integration of processes across the
supply chain enables reduction of the bullwhip effect. Two “Reflections” chap-
ters conclude the book: Chapter 14 examines the reflections of supply chain par-
ticipants; Chaprter 15 reflects on the Toyota experience in general and considers
potential future innovations in the automotive supply chain.

Alchough there are several excellent books that describe the Toyota produc-
tion system, as well as a few that cover principles used in the Toyota supply
chain, we believe there is a benefit to understanding process details in order to
execute processes consistent with the principles. The sources of material for this
book include firsthand experience with applying these processes at Toyota, direct
interviews with Toyota-experienced managers and suppliers, existing books on
Toyota’s processes, academic research, surveys, and empirical case studies.
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Chapter |

Toyota Learning Principles
and the v4L Framework

oyota is well known for its approach to problem solving and continuous

improvement. Articles by practitioners, researchers, and participants

have made the tools and techniques of continuous improvement familiar
to every business execurtive. For example, phrases such as andon, heijunka, and
kanban have become part of the day-to-day vocabulary of managers. In an
insightful commentary on these tools and techniques, Jeffrey Liker writes that
Toyota’s success goes beyond these tools and techniques to what he calls “The
Toyota Way.”!

Liker presents the Toyota Way as an all-encompassing method for design-
ing and managing processes. Every student of Toyota also knows that the Toyota
Way is unique, not only in its approach to problem solving but also in perpetu-
ating its way of thinking across different types of operations, organizations
(including suppliers, logistics providers, and dealers), and worldwide locations.
Underlying the success of Toyota is the company’s approach to scientifically
examining problems, solving them, learning from the experience, and passing
on that knowledge to others.

Toyota is a global auto company with many products and markets. The
company qucompasses markets across the globe with different characteristics
(e.g., the United States, Europe, and Japan) that warrant different supply chain

configuratio a}ﬂ ddition, differences among the Toyota, Lexus, and Scion
vehicles warr. erent supply chain processes. Although common processes
underpin these supply chains, variations across these supply chains provide addi-
tional insights. We believe that an understanding of how all these supply chains
coexist in one company provides an excellent learning opportunity for a practic-
ing supply chain manager to apply the v4L framework to his or her work.



2 Toyota Supply Chain Management

v4L. Framework
EﬁfQU@SL“IPLOYa is evaluated with equal welght given to both the process

used to derive performance and the results achieved. This process focus aims to

generate a balance of key supply chain parameters—variety of products offered,
Ivcéli gt raduct flow, variability of outcomes against forecast, and visibility of
AR,

enable learning. The learning follows a carefully documented process
that promotes continuous improvement. At the end of every chapter a reflection
section will be included that links the chapter to the v4L framework: balancing
variety, VelOClz vanab_lllfy, and vunblhi ACross thWOne way for
managers to understand Toyotas concepts is to first ask how their company’s
supply chain achieves this balance. Often, variety is chosen with a focus on
marketing benefits with scant attention to supply chain implications, velocity,
variability, and the like. This off-optimal chaice of variety can have severe reper-
cussions across the supply chain, which is often difficule to ungngle. A careful
choice of v4L parameters enables superior supply chain perforfh'é nﬁoy S

Learning (L) Principles

Toyota has mastered the art of learning and believes that the principles to attain
mastery are universal. Moreover, Toyota has spread these ideas throughout its
supply chain in its leadership role. We shall review these ideas in later chapters
and provide a summary of methods that makes learning a practical and ongoing
process at every level and every task in Toyota. Toyotas way of making learn-
ing happen not only conforms to the theory of learning (as we mention in
Chapter 11) but can be simply explained (as is often the case with things that
are very hard to accomplish!). The following are the main principles:

m Create awareness. Unless problems are seen, they will not be solved.
Systems need to be in place to report ideas, problems, deviations, and
potential issues to a direct team leader with no delay.

w Establish capability. Unless someone is capable of solving a problem that
might arise within the system boundaries set for him or her, that person
will be unable to contribute to the problem-solving process and will be
unable to recognize the need for specialized help.

m Make action protocols. Actions have to be taken within a set of con-
straints, and ‘they must conform to certain standards. Doing so will help
in the identification of the relation between action and results. It will aid
in the codification of the knowledge for future use, with the same lan-
guage and format used - as well as similar content. B

= Genemte?ﬁﬁ"é?ﬁ“l /grew{s As. experience with solving problems

is obtained, greater awareness of other areas that might be affected
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by actions or that might impact one’s own performance needs to be
created.

B Produce the ability to teach. As system-level awareness and experience
accumulate, the capability to teach others about these methods needs to
be in place.

v4L Principles

The v4L learning principles are combined across all Toyota supply chain man-
agement processes to systematically focus on the v4L balance:

R Variety is carefully chosen to balance market demands and operarional

efficiency. Awareness of the impact of variety on the market demand and

on manufacturing and supply chain costs enables all the entities across
the supply chain to be considered when decisions regarding variety are
being made. In one sense, variety represents a crucial supply chain design
choice that has an impact across all supply chain participants. A key issue
when variety is being chosen is the need to have feedback loops to ensure
that the selected variety represents the best response to current market
conditions. As we will discuss in each of the chapters, this is where the
learning features of Toyota’s process enable the constant loop of Plan,
Do, Check, and Act (PDCA).

m Velocity of supply chain flows is the next key concept, and it manifests
itselt 1n all processes across the supply chain. A focus ‘on maintaining a
steady flow throughout the System enables capacity planning to be syn-
chronized across the supply chain. The detailed process descriptions in
the following chapters will highlight how a rate-based approach serves as

a linchpin for the planning processes across the system.

m Variability of orders or deliveries across the supply chain is minimized by
hM processes are e_xecuf‘éja.mkéaagihg variability enables
all of the supply chain flows to operate with low levels of inventory. It
also enables quality improvement processes to operate without interrup-
tion, thus enabling continuous cost reductions and quality improve-
ments. Notice that variety, velocity, and variability all interact to stabilize
supply chain performance.

w Vissbility of all processes is ensured with_use of the right merrics and the

S

requirement that a consensus be reached before plans are changed. At

T

Toyota, Rggfgg{pég&iﬁéfﬁ@ have a 50 percent weight for results and a
50 percent weight for process compliance. In other words, the goal is to
reward not only short-term successes but also ensure that the m-
cesses are followed. Such an approach ensures that bottlenecks are visible
and tesponses immediate, changes are deliberate, velocity is maintained,
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variety is synchronized to demand, and variability is minimized. Visibility
enables continuous learning and feedback, thus guaranteeing that execution
of processes remains synchronized with market realities.

We suggest that v4L highlight the intricate balance of all supply chain
processes. How each of them is balanced by vehicle type or geography is a busi-
ness choice that reflects Toyota’s competitiveness in that market. The choice of
the v4L and the actions required to implement these choices are guided by the
learning principles. All companies should be asking themselves how their cur-
rent choices reflect the impact of the v4L. A way to remember this concept is to
ask, is the supply chain’s v4L engine at my company appropriately tuned for
competitive performance?

Endnote
1. Jeffrey K. Liker, The Toyota Way. New York: McGraw-Hill, 2004.



Chapter 2

Comprehensive Overview
of Supply Chain

he Toyota Production System (TPS) is the benchmark used throughout

the world as the foundation for “lean” thinking. At Toyota, the TPS

practices and principles extend well beyond the factory walls to include
the extended supply chain and require some crucial choices to ensure supply
chain efficiency. This chapter explains how Toyota plans and operates its supply
chains globally. But first, a brief look at the extended global automobile supply
chain is in order, which will enable you to understand the processes described in
the following chapters.

The automotive supply chain is very complex and consists of many
processes that, when linked together, form a supply chain from the customer
back to the various tiers of suppliers. The physical processes consist of the pro-
duction of pargs at the suppliers, transportation of these parts to the assembly
plant of the original equipment manufacturer (OEM), assembly of parts into a
completed vehicle, distribution of completed vehicles to dealers, and finally

0ac Tn_addition ta th &hysncal processes, there are both pre-
proWZ—tiday operational support processes. To fully understand
these processes, some backgroufid on the auto industry is necessary. The follow-
ing questions need to be answered:

® What is the product?
m Who are the customers?
u Whar are the distribution models?

What Is the Product?

A car or a truck can be described with its specifications. Each OEM uses a
slightly different terminology to define a vehicle’s specifications. Toyota uses a

5
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Table 2-1. Vehicle Specifications Hierarchy

Make  Model Body Grade Options Accessories
Toyota Camry Sedan LE Sunroof Spoiler
Sedan XLE Navigation Floor mats
Tundra Crew cab XM Radio Tow hitch
Double cab Sunroof Bed liner
Lexus ES350 Sedan Navigation Floor mats

hierarchical method of vehicle specifications. The typical hierarchy of the vehi-
cle specifications is shown in Table 2-1. The following are some examples of
vehicle specifications:

Mate. Toyota, Lexus

Models. Camry, Avalon, Tundra, Sienna, etc.

Bodly style. Four-door sedan, two-door coupe, convertible, crew cab,
double cab, etc.

Grade. XLE, LE, SE, etc. When a grade is selected, it usually includes
several standard equipment items. Typically the higher-grade vehicles
include many standard items. Sometimes when the grade is selected, the
engine and transmission combination is included as standard equipment.
Engine. Six-cylinder, four-cylinder, etc.

Transmission. Automatic, five-speed, etc.

Factory options. Engine, transmission, sunroof, air-conditioning, naviga-
tion, radio, power windows, etc.

Accessories. These items are like options, but they can be installed in the
factory or added after the vehicle is built. Examples are spoiler, tow
hitch, roof rack, and pinstripes.

In addition to the above specifications, exterior and interior colors must be
included to complete the vehicle build specifications:

Exterior color. The outside color is usually one color; however, it could
be two-toned.

Interior trim/color. The interior colors (e.g., black leather and gray cloth)
are usually coordinated with exterior ones, but not all interior colors
always will be available with all exterior colors.

So each vehicle is built with a unique set of specifications called a “build
co%tion.” If all possible build combinations were produced, ther the total
build cdmbinations for a model would be in the millions. This variety would
make managing the supply chain an extremely complex and coffly process;
therefore, many automotive companies limit the number of build combinations




