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FOREWORD

Throughout my 30-year career in the aerospace industry, I have witnessed
unparalleled technological advancements in aeronautical systems and
capabilities, as well as ground-breaking changes in our business operations.
The defense technology and industrial base is now a global network with
global suppliers, and our challenge is to manage the resources, skills,
competencies, and tools within the network through all phases of the
product life cycle.

As enterprises such as ours strive to create and deliver competitive
products in this global marketplace, it is more critical than ever to develop
and maintain a lean supply chain. But what is the definition of a lean supply
chain, and how can an organization achieve this ideal? Dr. Srinivasan’s book,
Building Lean Supply Chains with the Theory of Constraints, answers this
question and more because he provides an in-depth look at today’s lean
supply chains and offers a detailed plan on how to realize them.

Outlining a seven-step roadmap that enterprises can use on their lean
supply chain journey, Dr. Srinivasan applies Theory of Constraints (TOC)
concepts to supply chain management in a thought-provoking and pragmatic
way. The book intimately explores building and managing a lean supply chain
from an operations and logistics perspective, with Lean and TOC principles
combined. Not only does Dr. Srinivasan tackle the importance of systems

" thinking, but he also applies TOC philosophies to throughput, meeting and
anticipating customer needs, delivery requirements, collaboration, and
improved visibility of the supply chain, among others.

As Dr. Srinivasan expounds on his seven-step roadmap, he lays the
groundwork for what a lean supply chain should look like. Weaving in 16
Lean Supply Chain Principles, the result is a framework that enterprises can
use to create and manage their lean supply chains.

In this book, lean supply chains are not assayed from one angle but are

.considered from multiple vantage points. The initial chapters investigate the
hurdles and structure of the lean supply chain, introducing the Theory of
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Constraints to enhance Lean supply chain performance. Throughout the
book, Dr. Srinivasan leverages real-world scenarios to drive home the
necessity of merging Lean and TOC principles.

While this book looks at an integrated approach to supply chain
management and sets the expectation that industries partner with the
supply chain, Dr. Srinivasan’s vision never loses sight of the customer. At
Lockheed Martin, our customer is our focus, and we realize that collabora-
tive relationships are the key to our current and future successes, especially
when building fifth-generation aircraft such as the F-35 with a supply chain
that spans the globe. As we learn more about these relationships in the
global market in which we work, we can better understand our customers’
needs and plan for tomorrow.

This book is a thoughtful and comprehensive examination of how
changing our views on customer needs, supply chain operations, and
logistics can produce tangible, meaningful results. It is a guide not only for
the supply chain management student or professional but also for anyone
interested in learning key supply chain management, operation, and
logistics principles.

RALPH D. HEATH
Executive Vice President of Aeronautics
Lockheed Martin Corporation



PREFACE

In the early 1990s, I began to teach in executive MBA programs and shorter
executive development courses offered through the Center for Executive
Education at the University of Tennessee. Having worked in the automobile
industry for many years, I was eager to present cutting-edge techniques in my
seminars. In particular, I wanted participants to be aware of two powerful
techniques that were relatively new at that time: the Theory of Constraints
(TOC) and Lean.

At that time, however, most business schools were still teaching tradi-
tional disaggregated topics such as location planning, capacity planning, and
materials requirement planning. These topics were inadequate to equip
professionals to manage enterprises in an increasingly competitive environ-
ment. I was unable to find a single book that covered the topics I was inter-
ested in teaching. Therefore, in 2004, I published a book entitled, Streamlined:
14 Principles for Building and Managing the Lean Supply Chain. Streamlined
showed how managers could exploit the synergy between TOC and Lean to
enhance the flow of products in their supply chain. The concepts and
principles from the book were incorporated subsequently in numerous
executive MBA programs and executive development courses.

More recently, the general consensus among the participants attending
these programs is that the principles of Lean are now fairly well known.
Lean applications have extended well beyond the automotive industry to
other industries, such as health care and aerospace, to the extent that it
almost has become commoditized. TOC, on the other hand, is still a
relatively lesser known body of knowledge. The participants attending my
programs invariably identify the TOC sessions as adding the most value to
their learning experience. In particular, the participants want to know how
to apply these TOC concepts to manage the supply chain. Such feedback
encouraged me to write this book.

This book, Building Lean Supply Chains with the Theory of Constraints,
stresses systems thinking. It uniquely integrates TOC with Lean, illustrating
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how these two philosophies complement and reinforce each other to create
a smooth flow of goods and services through the supply chain.

What Is Unique About This Book?

While Streamlined was the first book to explain what a lean supply chain is
in depth, it did not fully tap into the vast body of knowledge offered by
TOC. TOC is arguably the world’s best kept secret for managing businesses
from a systems perspective. Until the early 2000s, most of the significant
developments in TOC were understood and used by a few select experts in
the field. The TOC body of knowledge has since become more widely
disseminated in a variety of ways, through conferences, Webinars, and the
Internet. This book applies the TOC body of knowledge to building and
managing the lean supply chain.

This book still integrates the concepts and principles of TOC and Lean,
but the emphasis is on TOC. Most of the chapters draw on the tools and
techniques of TOC: Throughput Accounting, Drum-Buffer-Rope, TOC in
Distribution and Replenishment, the Thinking Process, and Critical Chain
Project Management. All these topics are presented in the context of
building and managing the lean supply chain. The concepts presented in
this book provide a clear understanding of where to apply Six Sigma and
Lean methods to achieve true bottom-line results.

Flow of Material

Supply chains can be addressed from many functional perspectives—
financial, marketing, operations, and logistics. This book is concerned with
operations and logistics. The flow of material is organized around 16 Lean
Supply Chain Principles. The first chapter presents a Lean Supply Chain
Roadmap that outlines the seven steps organizations can use to build and
manage the lean supply chain. Each one of these steps is presented in seven
separate chapters, with each chapter presenting two of the 16 Lean Supply
Chain Principles. The final chapter shows how implementation of the lean
supply chain or any other project, for that matter, can be executed most
effectively using a technique popularly known as Critical Chain Project
Management, which is the approach prescribed by TOC for project
management.
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Who Should Read This Book

Although the original intent was to write a book for MBA students, both full
time and executive, the book evolved rapidly to one a professional could
use readily. It can be a guide for logistics and operations professionals to
better manage their activities within the broader context of the supply chain
with which they have to deal. At the same time, the book still should be
valuable to students in an executive MBA or similar professional program
that offers courses in operations, logistics, and supply chain management.
It is also a useful reference book for educators, consultants, and practitioners
who interact with any element in the supply chain.

MANDYAM M. SRINIVASAN
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THE SIXTEEN LEAN
SUPPLY CHAIN PRINCIPLES

Lean Supply Chain Principle 1

Improving the performance of every subsystem in isolation will

not improve system performance. Improvements in subsystem

performance must be gauged only through their impact on the
whole system.

Lean Supply Chain Principle 2

Focus on improving the performance of the Lean supply chain—
but do not ignore the supply chain’s business ecosystem.

Lean Supply Chain Principle 3

Time lost at a bottleneck resource results in a loss of output for
the whole enterprise (entire supply chain). Time saved at a
nonbottleneck resource is a mirage.

Lean Supply Chain Principle 4

Decisions should be based on a throughput world perspective.
While enterprises should try to increase throughput, decrease
investment, and decrease operating expenses, the focus must
be on improving throughput.

Lean Supply Chain Principle 5

Focus on customer needs and process considerations when
designing the product. Enterprises can gain tremendous
competitive advantage through best-in-class practices that cut
across industries.
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Lean Supply Chain Principle 6

Maximize external variety with minimal internal variety. It is
desirable to maintain inventories in an undifferentiated form
for as long as it is economically feasible to do so.

Lean Supply Chain Principle 7

The role of operations strategy is to provide the enterprise with
the ability to cope with changing customer preferences.
Products and processes should be designed to promote
strategic flexibility.

Lean Supply Chain Principle 8

Buffer the variation in demand with capacity, not inventory.

Lean Supply Chain Principle 9

Develop partnerships and alliances with members of the supply
chain strategically, with the goal of delivering goods and
services as quickly and efficiently as possible.

Lean Supply Chain Principle 10

Formulate supply chain performance metrics that focus on
improving throughput.

Lean Supply Chain Principle 11

Use forecasts to plan and pull to execute. A system that reacts
to pull signals will have less variation than a comparable system
that adopts a push mode of operation.
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Lean Supply Chain Principle 12

Reduce variation in the system. Reduced variation allows the
supply chain to operate with higher throughput, lower
investment, and lower operating expense.

Lean Supply Chain Principle 13

Focus on bottleneck resources because they control the flow.
Synchronize flow by first scheduling the bottleneck resources on
the most productive products; and then schedule nonbottleneck
resources to support the bottleneck resources.

Lean Supply Chain Principle 14

Do not focus on balancing capacities. Focus on synchronizing
the flow.

Lean Supply Chain Principle 15

Focus on project completion times rather than task completion
times. To ensure timely project completions, buffer the project,
not the task.

Lean Supply Chain Principle 16

To reduce bad multitasking, let the bottleneck resource pace the
release of projects into the system.
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