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Preface

Changes in the Tenth Edition
This new tenth edition is organized around the important and 
prevalent topic of operations as the creation of value along the 
supply chain. We describe how every chapter topic fits within 
a supply chain framework in a company or organization in an 
increasingly global operating environment. Two chapters deal 
directly with supply chain management: Chapter 10, Supply 
Chain Management Strategy and Design, and Chapter 11, 
Global Supply Chain Procurement and Distribution. However, 
every chapter includes material relating the chapter topics to 
supply chain management in a global operating environment. 
In addition, Chapter 5, Service Design, reflects the expanding 
presence and importance of the service sector in operations 
management. We have also added new material throughout 
the book on the increasingly important OM topics of sustain-
ability, corporate social responsibility, global trade policies, 
securing the supply chain, and risk and resilience. To help us 
show how the OM topics in this new edition fit together within 
a supply chain framework, we open each chapter with a spe-
cific example about one product group, athletic shoes. Athletic 
shoes are ideal to use as an example to introduce the various 
operations and supply chain management topics in this text 
because they are popular products that are familiar to our 
readers, their supply chain is global, and their production pro-
cess includes technological and design innovations, as well as 
labor-intensive manufacturing.

In addition to opening each chapter with an athletic shoes 
example, this new edition also includes over 85 “Along the 
Supply Chain” boxes, over 50% of which are new, that describe 
real-world business applications of OM topics at companies 
around the world. Many of these boxes focus on the increas-
ingly important topics of social responsibility and global sup-
ply chains. The boxes conclude with critical-thinking questions 
that can be used for assignments and in-class or online discus-
sion. Chapter 1, Introduction to Operations and Supply Chain 
Management, focuses on examples of excellence in operations 
management, current issues in operations and supply chain 
management, and the strategic design of operations and sup-
ply chain management. Chapter 2, Quality Management, 
emphasizes the necessity and use of quality management sys-
tems throughout the supply chain and includes a section on 
ISO and its most recent updates, including sustainability as 
part of a company’s quality management system. Chapter 3, 
Statistical Process Control, introduces statistical process con-
trol as essential to ensuring quality along the supply chain.

Chapter 4 has sections on Design for the Environment 
and Collaborative Product Design Systems. Chapter 5, Service 
Design, incorporates new statistics on the service economy, 
the blending of products and services, and service innovations. 
A streamlined waiting line analysis section is also included in 

the chapter. Chapter 6, Processes and Technology, emphasizes 
process analysis skills and includes revised material on the 
Internet of Things, 3D printing, blockchain and other new 
technologies. Chapter 7, Capacity and Facilities Design, incor-
porates strategies for capacity management, facility selection 
and design, green facilities, and examples of various service 
layouts.

Chapter 8, Human Resources, has an increased empha-
sis on sustainability in the workplace, especially among global 
suppliers of U.S. companies, as well as increased attention 
to employee cultural and diversity issues. Chapter 9, Project 
Management, has an increased focus on cultural and diversity 
issues in the management of global projects, several “Along 
the Supply Chain” boxes related to sustainability projects, plus 
sections on project risk and how to manage it. Chapter 10, 
Supply Chain Management Strategy and Design, has a section 
on risk and resilience in global supply chains, increased atten-
tion to global sustainability issues, and an updated section on 
SCOR. This chapter also includes two new sections on block-
chain and the Internet of Things and how these recent inno-
vations impact supply chain management. Chapter 11, Global 
Supply Chain Procurement and Distribution, addresses spend 
analysis, global logistics, and additional issues in sustainabil-
ity. Chapter 12, Forecasting, includes a section on the increas-
ingly important IT topic of data mining. Chapter 13, Inventory 
Management, emphasizes its important role in controlling 
costs along a global supply chain.

Chapter 14 emphasizes the need for effective Sales and 
Operations Planning and includes a section on Revenue Man-
agement. Chapter 15, Resource Planning, updates resource 
planning with discussions of cloud computing, in-memory 
computing, algorithmic decision making, and advanced ana-
lytics. Chapter 16 expands Lean Systems to lean services, 
including lean supply chain and lean and the environment. 
Chapter 17, Scheduling, incorporates employee scheduling, 
artificial intelligence, and theory of constraints, along with 
traditional scheduling methods.

In addition to this new topical coverage, this edition also 
includes exhibits in every chapter reflecting the latest versions 
of Excel, OM Tools, and Microsoft Project. Excel, OM Tools, or 
MS Project files of every exhibit in the text are available to 
instructors and students on the text website. For instructors, 
a printable Solutions Manual in Word is supplemented with 
Excel or Microsoft Project files for virtually every problem and 
case in the text. A digital Instructors Resource Manual outlines 
each chapter and provides additional examples to be used in 
class, along with teaching tips, video suggestions, questions 
for class discussions, and experiential exercises. Additional 
online material includes Virtual Tours, Internet Exercises, 
YouTube videos, Practice Quizzes, and Weblinks to companies 
and topics discussed in each chapter.
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relative to the topic under discussion, and we discuss how glo-
balization affects supply chain management.

Sustainability
Environmental concerns are changing every aspect of opera-
tions and supply chain management from product and service 
design, to supplier sourcing, to manufacture and delivery. In 
virtually every chapter of this text, we have expanded our dis-
cussion of the impact of “sustainability” (i.e., meeting present 
needs without sacrificing future resources) and give exam-
ples of “green practices.” For example, in Chapter 4 on prod-
uct design, we discuss the design for environment lifecycle, 
eco-labeling, recycling and reuse, and sustainable operations. 
In Chapter 6 on processes, we discuss green manufacturing; 
and in Chapter 7 on facilities, we discuss LEED-certified green 
buildings. In Chapter 8, we discuss how companies achieve a 
sustainable workplace when they have suppliers around the 
world. Chapter 9 (as well as most other chapters) includes sev-
eral new “Along the Supply Chain” boxes describing sustain-
ability projects. In Chapter 10 on supply chain management, 
we discuss sustainable sourcing in a global environment; 
and in Chapter 16 on lean systems, we discuss lean and the 
environment.

Services and Manufacturing
We have attempted to strike a balance between manufacturing 
and service operations in this book. Traditionally, operations 
and supply chain management were thought of almost exclu-
sively in a manufacturing context. However, in the United 
States and other industrialized nations, there has been a dra-
matic shift toward service industries. Thus, managing service 
operations is an important area of study. In many cases, opera-
tions and supply chain management processes and techniques 
are indistinguishable between service and manufacturing. 
However, in many other instances, service operations present 
unique situations and problems that require focused attention 
and unique solutions. We have tried to reflect the uniqueness of 
service operations by providing focused discussions on service 
operations throughout the text. For example, in Chapter 2 on 
quality management, we specifically address the importance of 
quality management in service companies; in Chapter 5 on Ser-
vice Design, we emphasize the differences in design consider-
ations between manufacturing and services; and in Chapter 14, 
we discuss aggregate planning in services. One type of service 
examined in virtually every chapter in the book is healthcare.

Qualitative and Quantitative Processes
We have attempted to strike a balance between the qualitative 
(or managerial) aspects of operations management and the 
quantitative aspects. In the contemporary world of operations

management, the quantitative and technological aspects 
are probably more important than ever. The ability to manage 

Major Text Themes

Operations Strategy: Creating Value 
Along the Supply Chain
A company’s plan for being competitive is its strategy. The 
success of a strategic plan is largely determined by how well 
a company coordinates all of its internal processes, including 
operations, with its suppliers and customers to produce prod-
ucts and services that provide value. Throughout this book, we 
try to show how the functions and processes described in each 
chapter fit into a company’s strategic design for the creation of 
value. In each chapter, we emphasize the need for considering 
the overall strategic implications of operating decisions.

One way in which companies can gain a competitive edge 
is by deploying the basic functions of operations management 
in a more effective manner than their rivals, for example, 
building a better supply chain. Therefore, we give literally doz-
ens of examples that explain how companies deploy specific 
operations functions along their supply chain to provide value 
and make them successful. Throughout the book, “Along the 
Supply Chain” boxes describe how successful companies have 
gained a competitive edge through operations.

Focusing on Athletic Shoes
Every edition of this text has focused on one product group as 
a continuing story for the introduction to each chapter topic. 
These introductory product themes for previous editions have 
included rice, coffee, chocolate, denim jeans (and thus tex-
tiles and apparel), and electronics (smartphones). They all 
have a global supply chain in common. For this tenth edition, 
we focus on athletic shoes and the industry that supports it. 
Athletic shoes is an interesting, diverse industry that includes 
innovative designs, contract manufacturing, and low-tech 
manual labor operations, as well as next-generation robotics 
and a global supply chain. The athletic shoes industry is very 
competitive, fast moving, and challenging—the type of energy 
and environment that college students enjoy.

Global Operations
Companies and organizations today must increasingly com-
pete in a global marketplace. The establishment of new trade 
agreements between countries and the dissolution of old ones, 
innovations in information technology, and improvements 
in transport and shipping are just a few of the factors that 
have enabled companies to develop global supply chains. The 
opening of the global marketplace has only served to intro-
duce more competitors and make competition tougher, thus 
making strategic supply chain design even more important 
for achieving success. In this edition, we introduce this global 
aspect of operations into every chapter. In each chapter, we 
include examples that touch on the impact of global operations 
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OM Dialogue Boxes  These boxes include dialogues 
with recent college business school graduates who are work-
ing in operations management in the real world. They describe 
how they apply various OM topics in the text in their own jobs 
and the value of their own OM training in college. This pro-
vides students with a perspective on the benefit of studying 
operations management now and its future benefit.

Examples  The primary means of teaching the various 
quantitative topics in this text is through examples. These ex-
amples are liberally distributed throughout the text to demon-
strate how problems are solved in a clear, straightforward ap-
proach to make them easier to understand.

Solved Problems  At the end of each chapter, just pri-
or to the homework questions and problems, there is a sec-
tion with solved examples to serve as a guide for working the 
homework problems. These examples are solved in a detailed, 
step-by-step manner.

Summary of Key Formulas  These summaries at 
the end of each chapter and supplement include all of the key 
quantitative formulas introduced in the chapter in one loca-
tion for easy reference.

Summary of Key Terms  Located at the end of each 
chapter, these summaries provide a list of key terms intro-
duced in that chapter and their definitions in one convenient 
location for quick and easy reference.

Homework Problems, Questions, and Cases  
Our text contains a large number of end-of-chapter exercises 
for student assignments. There are over 650 homework prob-
lems and 56 more advanced case problems. There are also 500 
discussion questions including new questions. Answers to 
selected odd-numbered homework problems are included in 
the back of the book. As we mention in the following “Online 
Resources for Instructors” section, Excel spreadsheet solution 
files are available to the instructor for the majority of the end-
of-chapter problems and cases.

Online Resources for Instructors
https://www.wiley.com/en-us/Operations+and+Supply+ 
Chain+Management%2C+10th+Edition-p-9781119577645

Instructor’s Manual  The Instructor’s Manual, 
updated by the authors, features chapter outlines, teaching 
notes, experiential exercises, alternate examples to those pro-
vided in the text, pause and reflect questions for classroom 
discussion, and suggested online videos to use in class or 
assign for homework.

Test Bank  Fully revised from the previous edition, 
this test bank consists of true/false, multiple-choice, short 
answer, and essay questions. All questions have been carefully 

people and resources effectively, to motivate, organize, control, 
evaluate, and adapt to change, have become critical to com-
peting in today’s global markets. Thus, throughout this book, 
we seek to explain and clearly demonstrate how the successful 
operations manager manages, and how to use quantitative tech-
niques and technology when they are applicable. However, we 
attempt to present these quantitative topics in a way that’s not 
overly complex or mathematically intimidating. Above all, we 
want to show how the quantitative topics fit in with, and com-
plement, the qualitative aspects of operations management. We 
want you to be able to see both “the forest and the trees.”

Teaching and Learning

Support Features
This text is accompanied by many features and supplements 
both in the text and online for students and instructors. Opera-
tions and Supply Chain Management, 10th Edition, is supported 
by a comprehensive learning package that assists the instruc-
tor in creating a motivating and enthusiastic environment.

Pedagogy in the Textbook

Chapter Introductions  A key feature of each new 
edition is the use of a specific product industry to introduce the 
topics in each chapter; for this edition this product is athletic 
shoes. These introductions focusing on a single product enable 
us to provide a continuous “story” throughout the book that 
tie all of the chapter topics together. As examples, in Chapter 2 
(Quality Management), the chapter introduction titled “Qual-
ity and Value in Athletic Shoes,” discusses the importance of 
quality for companies like Nike and Adidas in gaining a com-
petitive edge; the Chapter 9 (Project Management) introduc-
tion discusses “Innovative Sustainable Projects in the Athletic 
Shoe Industry;” while the Chapter 10 (Supply Chain Manage-
ment Strategy and Design) introduction discusses “Athletic 
Shoe Supply Chain Strategy at Nike.”

“Along the Supply Chain” Boxes  These boxes are 
located in every chapter in the text. They describe the appli-
cation of operations in a real-world company, organization, 
or agency related to specific topics in each chapter. They em-
phasize how companies effectively compete with operations 
management in the global marketplace. The descriptions of 
operations at actual companies in these boxes help the student 
understand how specific OM techniques and concepts are used 
by companies; this also makes the topics and concepts easier to 
understand. In addition, we have added discussion questions 
to these boxes to help students and teachers “connect” the ex-
ample to the chapter topics. A significant number of these box-
es provide real-world examples of sustainability, global supply 
chains, and innovations like the Internet of Things.
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will have the ability to test themselves with 15–20 questions 
per chapter that include true-false and multiple choice  
questions.

OM Tools  OM Tools is an Excel add-in designed to 
accompany the Russell/Taylor, Operations and Supply Chain 
Management, 10th edition text. The software consists of 18 
modules with over 60 problem types. OM Tools is easy to use 
and interpret, and is accompanied by a help file with text ref-
erences. A new and updated version of OM Tools is available 
for this edition of the text.

OM Skills Videos  This resource is a collection of vid-
eos done by students that provide excellent examples of the 
concepts illustrated in the text. These videos can be accessed 
in WileyPLUS.

Darden Business Cases  Darden Business Publishing 
Cases delivered through the Wiley Custom Select website 
www.customselect.wiley.com.

Marketplace Operations Management Simulation  
Empowers students to make real-world decisions and 
apply what they learn in the classroom. www.marketplace- 
simulation.com

Data Analytics & Business Module  With the emer-
gence of Data Analytics transforming the business envi-
ronment, Wiley has partnered with business leaders in the 
Business-Higher Education Forum (BHEF) to identify the 
competencies graduates need to be successful in their careers. 
As a result, WileyPLUS includes a new data analytics module 
with industry-validated content that prepares operations man-
agement students for a changing workforce.

Real-World Video Activities  A new feature in  
WileyPLUS offers chapter-level graded analysis activities on 
cutting-edge business video content from Bloomberg.

accuracy-checked to ensure the highest quality of materials for 
our customers. The questions are also available electronically 
on the textbook support site. The Computerized Test Bank, for 
use on a PC running Windows, is from a test-generating pro-
gram that allows instructors to modify and add questions in 
order to customize their exams.

PowerPoint Presentation Slides  The PowerPoint 
presentation slides include outlines for every chapter, exhib-
its from the text, and additional examples, providing instruc-
tors with a number of learning opportunities for students. 
The PowerPoint slides can be accessed in WileyPLUS under 
Instructor Resources, and on the instructor’s portion of the  
10th edition website. Lecture notes accompany each slide.

Solutions Manual  The Solutions Manual, updated by 
the authors, features detailed answers to end-of-chapter ques-
tions, homework problems, and case problems.

Excel Homework Solutions and Excel Exhibit 
Files  This new edition includes almost 700 homework 
problems and 56 case problems. Excel solution files for the 
instructor are provided in the course for the majority of these 
problems. In addition, Microsoft Project solution files are pro-
vided for most of the homework problems in Chapter 9 (Project 
Management). Excel worksheets for class handouts or home-
work assignments are provided for QFD, process flow charts, 
MRP matrices, and others. Excel exhibit files for every exam-
ple in the text solved with Excel are provided as templates for 
solving similar problems for both student and instructor and 
are available on the text website.

Web Quizzes  These online quizzes vary in level of dif-
ficulty and are designed to help your students evaluate their 
individual progress through a chapter. Web quizzes are avail-
able on the student portion of the website. Here, students 

The writing and revision of a textbook, like any large project, requires 
the help and creative energy of many people, and this is certainly not 
the exception. We especially appreciate the confidence, support, help, 
and friendship of our editor at Wiley. We also thank the Wiley staff 
members who helped with our book, including:

Alden Farrar, Associate Editor; Lindsey Myers, Instructional  
Designer; Jenny Geiler, Marketing Manager; Valerie Vargas, Produc-
tion Editor; and numerous other people who work behind the scenes 
to whom we never saw or spoke. We are indebted to the reviewers 
of the text including: Robert Donnelly; Robert Aboolian, California 
State University San Marcos; Ajay Aggarwal, Millsaps College; Fred 
Anderson, Indiana University of Pennsylvania; Beni Asllani, Uni-
versity of Tennessee Chattanooga; Anteneh Ayanso, University of 
Connecticut, Storrs; Brent Bandy, University of Wisconsin, Oshkosh; 
Joe Biggs, California Polytechnic State University; Tom Bramorski, 
University of Wisconsin, Whitewater; Kimball Bullington, Middle 
Tennessee State University; Cem Canel, University of North Carolina, 
Wilmington;  Janice Cerveny, Florida Atlantic University; Robert 
Clark, SUNY Stony Brook; Ajay Das, Baruch College CUNY; Kathy 
Dhanda, University of Portland; Susan Emens, Kent State Univer-
sity; Yee Fok, University of New Orleans; Phillip Fry, Boise State 

Acknowledgments
University; Mark Gershon, Temple University; Robert Greve, Oklaho-
ma State University; Robert Frese, Maryville University; Jay Jayaram, 
University of South Carolina, Columbia; Vaidy Jayaraman, University 
of Miami; Serge Karalli, DePaul University; William Kime, University 
of New Mexico; Peter Klein, Ohio University; Howard Kraye, Uni-
versity of New Mexico, Albuquerque; John Kros, East Carolina Uni-
versity; Gopalan Kutty, Mansfield University; Bingguang Li, Albany 
State University; Royce Lorentz, Slippery Rock University; Sheldon 
Lou, California State University, San Marcos; Ken Mannino, Milwau-
kee School of Engineering; Lance Matheson, Virgina Tech; Duncan 
McDougall, Plymouth State University; Jaideep Motwani, Grand Val-
ley State University; Hilary Moyes, University of Pittsburgh; Barin 
Nag, Towson University; Ozgur Ozluk, San Francisco State Universi-
ty; Amer Qureshi, University of Texas Arlington; Jim Robison, Sono-
ma State University; Raj Selladurai, Indiana University Northwest; 
Robert Setaputro, University of Wisconsin, Milwaukee; Jacob Simons, 
Georgia Southern University; Marilyn Smith, Winthrop University; 
Donna Stewart, University of Wisconsin, Stout; Donald Stout, St. Mar-
tin’s College; Dothang Truong, Fayetteville State University; Elizabeth 
Trybus, California State University, Northridge; Ray Vankataraman, 
Pennsylvania State University, Erie; Timothy Vaughan, University of 

Russell_FM.indd   13 22/08/19   4:16 PM



xiv  PREFACE

Wisconsin, Eau Claire; Mark Vrobelfski, University of Arizona; 
Gustavo Vulcano, New York University; Kevin Watson, University of 
New Orleans; Michel Whittenberg, University of Texas, Arlington; 
Hulya Yazici, University of Wisconsin, La Crosse; Jinfeng Yue, Middle 
Tennessee State University; and Xiaoqun Zhang, Pennsylvania State 
University, Harrisburg. We also thank the reviewers of the sixth edi-
tion, including: Ajay Aggarwal, Millsaps College; Binguang Li, Albany 
State University; Christina McCart, Roanoke College; Cuneyt Altinoz, 
East Carolina University; Dana Johnson, Michigan Technical Uni-
versity; David Frantz, Indiana University; Donald Stout, St. Martin’s 
University; Doug Hales, University of Rhode Island; Drew Stapleton, 
University of Wisconsin, LaCrosse; Fataneh Taghaboni-Dutta, Uni-
versity of Michigan, Flint; Ike Ehie, Kansas State University; John 
Hebert, University of Akron; John Kros, East Carolina University; 
Kaushik Sengupta, Hofstra University; Larry White, Eastern Illinois 
University; Lewis Coopersmith, Rider University; Mohammad  
Sedaghat, Fairleigh Dickinson University; Morgan Henrie, Univer-
sity of Alaska, Anchorage; Phil Fry, Boise State University; Robert  

Aboolian, California State University, San Marcos; Robert Clark, 
SUNY, Stony Brook; Scott Hedin, Gonzaga University; Susan Emens, 
Kent State University, Trumbull; Tom Wilder, California State Univer-
sity, Chico; Zhiwei Zhu, University of Louisiana, Lafayette.

They contributed numerous suggestions, comments, and ideas 
that dramatically improved and changed this book over several edi-
tions. We offer our sincere thanks to these colleagues and hope that 
they can take some satisfaction in their contribution to our final prod-
uct. We wish to thank our students who have class-tested, critiqued, 
and contributed to the first nine editions and this tenth edition from a 
consumer’s point of view. We thank colleagues Michelle Seref, Virginia 
Tech, for creating a new version of OM Tools; Laura Clark, Virginia 
Tech, for her help with WileyPLUS; Ronny Richardson, Southern 
Polytechnic State University, who accuracy checked all of the sup-
plements for this text. We are especially grateful to Tracy McCoy at 
Virginia Tech for her unstinting help, hard work, and patience.

R.S.R and B.W.T

Russell_FM.indd   14 22/08/19   4:16 PM



xv

Brief Contents

PREFACE  x

	 1	 Introduction to Operations and Supply Chain Management  1
		  S1  Operational Decision-Making Tools: Decision Analysis  32

	 2	 Quality Management  52

	 3	 Statistical Process Control  106
		  S3  Operational Decision-Making Tools: Acceptance Sampling  149

	 4	 Product Design  158

	 5	 Service Design  190

	 6	 Processes and Technology  224

	 7	 Capacity and Facilities Design  254
		  S7  Operational Decision-Making Tools: Facility Location Models  293

	 8	 Human Resources  313
		  S8  Operational Decision-Making Tools: Work Measurement  345

	 9	 Project Management  362

	10	 Supply Chain Management Strategy and Design  415

	11	 Global Supply Chain Procurement and Distribution  445
		  S11 � Operational Decision-Making Tools: Transportation and  

Transshipment Models  471

	12	 Forecasting  494

	13	 Inventory Management  553
		  S13  Operational Decision-Making Tools: Simulation  590

	14	 Sales and Operations Planning  606
		  S14  Operational Decision-Making Tools: Linear Programming  643

	15	 Resource Planning  676

	16	 Lean Systems  717

	17	 Scheduling  750

APPENDIX  A   Normal Curve Areas  785

APPENDIX  B   Solutions to Odd Problems  786

INDEX  792

Russell_FM.indd   15 22/08/19   4:16 PM



xvi

Contents

Quality Management System  57
Along the Supply Chain: Quality vs. Value in Denim 

Jeans  58
Along the Supply Chain: Applying Deming’s PDCA Cycle in 

Education  59
Quality Tools  62
Customers and Employees in Quality  

Management  66
Along the Supply Chain: Achieving Quality in Target’s 

Supply Chain  67
Along the Supply Chain: Measuring Customer Satisfaction 

with Customer Feedback and Voice of the Customer 
(VoC) at JetBlue  69

Along the Supply Chain: Quality and Value in 
Smartphones  70

Quality in Services  72
Along the Supply Chain: Two-Time Baldrige  

National Quality Award Winner, Ritz-Carlton 
Hotels  73

Six Sigma  75
Along the Supply Chain: Six Sigma Highlights  75
Along the Supply Chain: Motorola’s Six Sigma  

Quality  76
Along the Supply Chain: North Shore University Hospital:  

A Six Sigma Project Example  78
Along the Supply Chain: Six Sigma Success at Telefonica 

Group  81
Quality Costs and Productivity  83
Quality Awards  91
Along the Supply Chain: Baldrige National Quality Award 

Winners in Healthcare: What It Takes  91
Along the Supply Chain: K&N Management, Baldrige 

National Quality Award Winner in Small 
Business  92

ISO 9000  93
Along the Supply Chain: ISO Certifications for Sustainability 

and Social Responsibility  94
Summary / Key Terms / Key Formulas / Solved Problems / 

Questions / Problems
Case Problem 2.1  Designing a Quality-Management 

Program for the Internet at D4Q  103
Case Problem 2.2  Quality Management at State 

University  103
Case Problem 2.3  Quality Problems at the Tech 

Bookstores  104
Case Problem 2.4  Product Yield at Continental Luggage 

Company  105
References  105

PREFACE x

 1 Introduction to Operations and 
Supply Chain Management 1

Run Faster, Jump Higher 1
Along the Supply Chain: What Do Operations and Supply 

Chain Managers Do? 2
The Operations Function 3
Mark Jackson: Marketing Manager for Pizza Hut 5
The Evolution of Operations and Supply Chain 

Management 6
Along the Supply Chain: Feeding America 9
Globalization 10
Productivity and Competitiveness 13
Strategy and Operations 16
Along the Supply Chain: New Players Disrupt with 

Innovation 20
Organization of This Text 25
Learning Objectives of This Course 25
Summary / Key Terms / Questions / Problems
Case Problem 1.1 Visualize This 29
Case Problem 1.2 Whither an MBA at Strutledge? 30
Case Problem 1.3 Weighing Options at the 

Weight Club 30
References 31

 S1 Operational Decision-Making 
Tools: Decision Analysis 32

Decision Analysis With and  Without Probabilities 32
Summary / Key Terms / Key Formulas / Solved Problems / 

Problems
Case Problem S1.1 Whither an MBA at Strutledge? 49
Case Problem S1.2 Transformer Replacement at 

Mountain States Electric Service 50
Case Problem S1.3 Evaluating Projects at Nexcom 

Systems 50
References 51

 2 Quality Management 52

Quality and Value in Athletic Shoes 52
What Is Quality? 53
Along the Supply Chain: Defining Quality 53

Russell_FM.indd   16 22/08/19   4:16 PM



    CONTENTS  xvii

Design for Environment 171
Along the Supply Chain: Creating Fairphones 173
Quality Function Deployment 175
Design for Robustness 179
Summary / Key Terms / Key Formulas / Solved Problems / 

Questions / Problems
Case Problem 4.1 Not My Fault 187
Case Problem 4.2 Greening Product Design 187
Case Problem 4.3 Lean and Mean 188
References 189

 5 Service Design 190

Customization and the Retail Experience 190
The Service Economy 191
Characteristics of Services 192
The Service Design Process 194
Along the Supply Chain: Warby-Parker Game Changer 196
Tools for Service Design 198
Along the Supply Chain: Creating WOW Service at 

Zappos 200
Waiting Line Analysis for Service Improvement 201
Summary / Key Terms / Key Formulas / Solved Problems / 

Questions / Problems
Case Problem 5.1 Streamlining the Refinancing 

Process 221
Case Problem 5.2 Herding the Patient 222
Case Problem 5.3 The College of Business Copy 

Center 222
Case Problem 5.4 Northwoods Backpackers 222
References 223

 6 Processes and Technology 224

Adidas’s Boost Technology 224
Process Planning 225
Process Analysis 233
Process Innovation 235
Along the Supply Chain: Fat Tire Ale’s Carbon 

Footprint 237
Anastasia Thatcher: Senior Business Process  

Manager for a Public Sector Healthcare 
Company 241

Technology Decisions 241
Along the Supply Chain: 3D Printing and Other Advances  

in Additive Manufacturing 242
Summary / Key Terms / Key Formulas / Solved Problems / 

Questions / Problems 
Case Problem 6.1 A Manager’s Woes 251
Case Problem 6.2 Wrong Meds, Again! 252
Case Problem 6.3 The DPA Protocol 252
References 253

 3 Statistical Process Control 106

Quality Control in Athletic Shoe Manufacturing 106
The Basics of Statistical Process Control 107
Along the Supply Chain: Quality Control in Smartphone 

Manufacturing 108
Along the Supply Chain: Quality Food and Service at the 

Cheesecake Factory 110
Control Charts for Attributes 112
Along the Supply Chain: Quality Control at Legal Sea 

Foods 117
Control Charts for Variables 117
Control Chart Patterns 123
Along the Supply Chain: Using Control Charts for  

Improving Healthcare Quality 123
SPC with Excel and OM Tools 126
Process Capability 127
Along the Supply Chain: Determining Quality  

Process Parameters for Starbucks  
Coffee Bags 128

Along the Supply Chain: Design Tolerances at Harley-
Davidson Company 132

Summary / Key Terms / Key Formulas / Solved Problems / 
Questions / Problems

Case Problem 3.1 Quality Control at Rainwater 
Brewery 146

Case Problem 3.2 Quality Control at Grass, 
Unlimited 147

Case Problem 3.3 Improving Service Time at Dave’s 
Burgers 147

References 148

 S3 Operational Decision-Making 
Tools: Acceptance Sampling 149

Single-Sample Attribute Plan 150
Average Outgoing Quality 153
Double- and Multiple-Sampling Plans 154
Summary / Key Terms / Solved Problems / Questions / 

Problems

 4 Product Design 158

Nike’s Flyknit 158
The Design Process 159
Rapid Prototyping and Concurrent Design 161
Along the Supply Chain: Designing the Everyday 163
Technology in Design 168
Design Quality Reviews 169
Along the Supply Chain: Jugaad, Design for  

the Times 171

Russell_FM.indd   17 22/08/19   4:16 PM



xviii  CONTENTS  

Along the Supply Chain: Creating Sustainable 
Workplaces 323

Managing Diversity in the Workplace 324
Along the Supply Chain: English in the  

Workplace 325
Along the Supply Chain: A Commitment to a Diverse and 

Inclusive  Workplace at Hershey 326
Along the Supply Chain: Supplier Workplace Sustainability 

at Apple 328
Job Design 328
Job Analysis 331
Learning Curves 335
Summary / Key Terms / Key Formula / Solved Problem / 

Questions / Problems
Case Problem 8.1 Maury Mills 342
References 344

 S8 Operational  Decision-Making 
Tools: Work Measurement 345

Time Studies 345
Work Sampling 353
Summary / Key Terms / Key Formulas / Solved Problems / 

Questions / Problems
Case Problem S8.1 Measuring Faculty Work Activity at 

State University 361
References 361

 9 Project Management 362

Innovative Sustainable Projects in the Athletic Shoe 
Industry 362

Project Planning 363
Along the Supply Chain: ROI of Sustainability Projects at 

Adidas 366
Along the Supply Chain: Transoceanic Cable-laying 

Projects 367
Along the Supply Chain: Sustainable Wind Farm 

Projects 370
Global Cultural and Diversity Issues in  Project 

Management 371
Project Scheduling and Control 372
Along the Supply Chain: Cross-Cultural Project Teams in 

China 372
Along the Supply Chain: Handling Contingencies for the 

National Museum of African American History and 
 Culture  Construction Project 376

Along the Supply Chain: Internet of Things (IoT) 
Projects 377

CPM/PERT 378
Along the Supply Chain: A Restoration Project for an Iconic 

Historical Relic 379

 7 Capacity and  Facilities Design 254

Adidas’s Speedfactories 254
Capacity Planning 255
Along the Supply Chain: Is There Really a Starbucks at 

Every Corner? 257
Facilities 257
Along the Supply Chain: Tesla’s Gigafactories Produce 

Energy As Well As Batteries and Solar Panels 258
Basic Layouts 259
Along the Supply Chain: Stihl’s Manufacturing 

Complex 262
Along the Supply Chain: Airbus Comes to Alabama 264
Designing Process Layouts 264
Designing Service Layouts 269
Along the Supply Chain: Inviting Retail Layouts 270
Designing Product Layouts 270
Hybrid Layouts 274
Summary / Key Terms / Key Formulas / Solved Problems / 

Questions / Problems
Case Problem 7.1 Workout Plus 289
Case Problem 7.2 Photo Op—Please Line Up 290
Case Problem 7.3 The Grab́ n Go Café 290
References 292

 S7 Operational Decision-Making 
Tools: Facility Location  
Models 293

Types of Facilities 293
Location-Analysis Techniques 298
Summary / Key Terms / Key Formulas / Solved Problems / 

Questions / Problems 
Case Problem S7.1 Selecting a European 

Distribution Center Site for American International 
Automotive Industries 312

References 312

 8 Human Resources 313

A Commitment to Worker  Sustainability in the Athletic 
Shoe Industry 313

Employees 314
Human Resources and Quality Management 315
The Changing Nature of Human Resource 

Management 316
Along the Supply Chain: Human Resources Management 

at Baldrige National Quality Award-Winning 
Companies 318

Contemporary Trends in Human Resource 
Management 319

Russell_FM.indd   18 22/08/19   4:16 PM



    CONTENTS  xix

E-Procurement 449
Along the Supply Chain: Spend Analysis at Mount Sinai 

Medical Center 450
Distribution 451
Along the Supply Chain: China and Apple’s Global Supply 

Chain 453
Transportation 456
Along the Supply Chain: Mammoth Global Supply Chain 

Company: Maersk 459
The Global Supply Chain 459
Along the Supply Chain: Global Supply Chain Management 

at Li & Fung 460
Along the Supply Chain: Sustainability Initiatives at 

Lego 463
Along the Supply Chain: U.S. Nearshoring in Central and 

South America 466
Key Terms / Questions
Case Problem 11.1 Somerset Furniture Company’s Global 

Supply Chain—Continued 470

 S11  Operational  Decision-Making 
Tools:  Transportation and 
Transshipment Models 471

The Transportation Model 471
The Transshipment Model 477
Summary / Key Terms / Solved Problem / Problems
Case Problem S11.1 Stateline Shipping and Transport 

Company 491
Case Problem S11.2 Global Supply Chain Management at 

Cantrex Apparel International 492
References 493

 12 Forecasting 494

Forecasting the Global Athletic Shoe Market 494
The Strategic Role of Forecasting in Supply Chain 

Management 496
Components of Forecasting Demand 498
Along the Supply Chain: Forecasting Denim Jeans 

Trends 499
Moving Average 502
Along the Supply Chain: Global Supply Chain Forecasting at 

Hershey’s 502
Along the Supply Chain: Forecasting the Global 

Smartphone Market 505
Exponential Smoothing 506
Linear Trend Line 511
Seasonal Adjustments 513
Along the Supply Chain: Demand Forecasting for Global 

Distribution at Zara 515

Probabilistic Activity Times 386
Along the Supply Chain: Global Data Center Construction 

Projects 389
Microsoft Project 392
Project Crashing and Time-Cost Trade-Off 395
Summary / Key Terms / Key Formulas / Solved Problem / 

Questions / Problems
Case Problem 9.1 The Bloodless Coup Concert 412
Case Problem 9.2 Moore Housing Contractors 413
References 414

 10 Supply Chain Management 
Strategy and Design 415

Athletic Shoe Supply Chain  Strategy at Nike 415
Supply Chains 416
Along the Supply Chain: Adidas’s Supply Chain 

Structure 419
Along the Supply Chain: The Denim Jeans Supply 

Chain 420
The Management of Supply Chains 421
Along the Supply Chain: Supply Chain Resiliency at Cisco 

Systems 424
Supply Chain Sustainability 424
Along the Supply Chain: Walmart’s Commitment to 

Sustainability 425
Along the Supply Chain: Reducing Costs with Sustainability 

at UPS 426
Information Technology: A Supply Chain Enabler 426
Along the Supply Chain: Smartphone Supply Chain 

Strategies at Samsung and Apple 427
Along the Supply Chain: Blockchain Strategies at IBM, 

Maersk, Walmart, and UPS 432
Supply Chain Integration 433
Along the Supply Chain: Starbucks’s Acclaimed Supply 

Chain 434
Measuring Supply Chain Performance 435
Along the Supply Chain: Amazon, a Supply Chain 

“Master” 437
Summary / Key Terms / Key Formulas / Solved Problem / 

Questions / Problems
Case Problem 10.1 Somerset Furniture Company’s Global 

Supply Chain 443
References 444

 11 Global Supply Chain Procurement 
and Distribution 445

Adidas’s Global Supply Chain Innovations 445
Procurement 446
Along the Supply Chain: World Class Supply Chain 

Management at Inditex Group 447

Russell_FM.indd   19 22/08/19   4:16 PM



xx  CONTENTS  

Summary / Key Terms / Solved Problems / Questions / 
Problems

References 605

 14 Sales and Operations Planning 606

PUMA Speeds Ahead with Demand Planning and Mobile 
Access 606

The Sales and Operations Planning Process 607
Strategies for Adjusting Capacity 609
Along the Supply Chain: Chevron’s Best Mix 610
Along the Supply Chain: Supply and Demand in the Spirits 

Industry 612
Strategies for Managing Demand 613
Along the Supply Chain: Disney’s Magic Numbers 614
Quantitative Techniques for Aggregate Planning 615
The Hierarchical Nature of Planning 627
Aggregate Planning for Services 629
Summary / Key Terms / Solved Problems / Questions / 

Problems
Case Problem 14.1 Seats for Sale 641
Case Problem 14.2 Erin’s Energy Plan 642
References 642

 S14  Operational Decision-Making 
Tools: Linear Programming 643

Model Formulation 644
Graphical Solution Method 646
Linear Programming Model Solution 650
Summary / Key Terms / Solved Problems / Questions / 

Problems
Case Problem S14.1 Mosaic Tile Company 671
Case Problem S14.2 Summer Sports Camp at State 

University 672
Case Problem S14.3 Spring Garden Tools 672
Case Problem S14.4 Walsh’s Juice Company 673
Case Problem S14.5 Julia’s Food Booth 673
Case Problem S14.6 The Sea Village Amusement 

Park 674
References 675

 15 Resource Planning 676

Nike’s Checkered History with ERP Systems 676
Material Requirements Planning (MRP) 678
Capacity Requirements Planning (CRP) 693
Vignesh Ramachandran: Systems Auditor for a Big Four 

Accounting Firm 698
Enterprise Resource Planning (ERP) 699
John Snead: Senior Manager of Financial Planning and 

Analysis for Air Products 700
Customer Relationship Management (CRM) 704

Forecast Accuracy 516
Along the Supply Chain: Forecasting Empty Shipping 

Containers 521
Time Series Forecasting Using Excel 522
Regression Methods 525
Data Mining 532
Summary / Key Terms / Key Formulas / Solved Problems / 

Questions / Problems
Case Problem 12.1 Forecasting at State  

University 550
Case Problem 12.2 The University Bookstore Student 

Computer Purchase Program 550
Case Problem 12.3 Cascades Swim Club 551
Case Problem 12.4 Forecasting Passenger Arrivals at the 

Gotham International Airport 551
References 552

 13 Inventory Management 553

Inventory Management at Nike 553
The Role of Inventory 554
Inventory in Supply Chain Management 555
The Elements of Inventory Management 557
Inventory Control Systems 559
Along the Supply Chain: Inventory Management at 

Zara 562
Economic Order Quantity Models 563
Quantity Discounts 570
Along the Supply Chain: Vendor-Managed Inventory (VMI) 

at Dell 570
Reorder Point 573
Along the Supply Chain: Improving Inventory  

Management and Reducing Stockouts at 
Target 575

Along the Supply Chain: World-Class Inventory 
Management at Apple 577

Order Quantity for a Periodic Inventory  
System 578

Summary / Key Terms / Key Formulas / Solved Problems / 
Questions / Problems

Case Problem 13.1 The Instant Paper Clip Office Supply 
Company 587

Case Problem 13.2 The Texas Gladiators Apparel 
Store 587

Case Problem 13.3 Pharr Foods Company 588
References 588

 S13  Operational  Decision-Making 
Tools: Simulation 590

Monte Carlo Simulation 590
Computer Simulation with Excel 594
Areas of Simulation Application 599

Russell_FM.indd   20 22/08/19   4:16 PM



    CONTENTS  xxi

	17 Scheduling 750

Scheduling Variety 750
Objectives in Scheduling 751
Loading 752
Along the Supply Chain: Scheduling Major League Baseball 

Umpires 752
Sequencing 755
Along the Supply Chain: Solving Tough Scheduling 

Problems in Healthcare 757
Monitoring 764
Margie Deck: Plant Manager 768
Advanced Planning and Scheduling Systems 768
Along the Supply Chain: Analytics at Airbnb 769
Theory of Constraints 770
Employee Scheduling 773
Summary / Key Terms / Key Formulas / Solved Problems / 

Questions / Problems
Case Problem 17.1 America Reads & America 

Counts 783
Case Problem 17.2 From a Different Perspective 783
References 784

APPENDIX  A  Normal Curve Areas 785
APPENDIX  B  Solutions to Odd Problems 786
INDEX 792

Supply Chain Management (SCM) 704
Product Lifecycle Management (PLM) 704
Connectivity, Integration, Big Data, and the Cloud 705
Summary / Key Terms / Solved Problems / Questions / 

Problems
Case Problem 15.1 Just ERP 714
Case Problem 15.2 It’s Snowing Again! 714
Case Problem 15.3 Hosuki 715
References 716

 16 Lean Systems 717

Nike’s Lean Philosophy 717
The Basic Elements of Lean Production 718
Along the Supply Chain: Kata at La-Z-Boy 732
Nicole Sanders: Commodity Manager for Danaher 

Motion 734
Implementing Lean Systems 737
Along the Supply Chain: Lean R&D 738
Lean Six Sigma 738
Value Stream Mapping (VSM) 739
Lean and the Environment 741
Lean Services 741
Along the Supply Chain: Lean at Virginia Mason Healthcare 

Center 743
Summary / Key Terms / Key Formula / Questions / 

Problems
Case Problem 16.1 The Blitz Is On 747
Case Problem 16.2 Where’s My Cart? 747
Case Problem 16.3 Leaning the Warehouse 749
References 749

Russell_FM.indd   21 22/08/19   4:16 PM



Russell_FM.indd   22 22/08/19   4:16 PM



1

Introduction to 
Operations and 
Supply Chain 
Management Pu

kh
ov

 K
/S

hu
tte

rs
to

ck
.c

om

Run Faster, Jump Higher
Are you a runner? Do you play basketball, football, or soccer? Like to 
hike or hit the gym? All of these activities require special shoes, and 
there are lots of different companies ready to sell you just the right pair. 
Nike, of course, and Adidas, but also New Balance, Fila, Saucony, Puma, 
ASICS, and more.

What does it take to design, source, make, and deliver athletic 
shoes to customers and stores around the world? For one, it’s knowing 
your customers and the latest technology. It’s managing a global sup-
ply chain, ensuring quality, protecting workers, and looking out for 
the environment. It’s also forecasting demand, planning production, 
and deciding how much and where to hold inventory. It’s selecting 
a good IT system and configuring it to your needs, and it’s continu-
ously improving your operations to meet or exceed quality, cost, and  
delivery goals.

In this text, we use athletic shoes to illustrate these types of oper-
ations and supply chain decisions in the lead-in to each chapter. How 
your shoes are made is a fascinating story, but so too are the subplots of 
global trade policy, smart materials, supplier disruption, and zero waste. 
We hope you enjoy this journey into the world of shoes and the shoe 
supply chain. You’ll never look at footwear the same again.

CHAPTER 1

Pukhov K/Shutterstock.com

Operations management designs, operates, and improves productive systems—systems for 
getting work done. Operations managers are found in banks, hospitals, factories, and gov-
ernment. They design systems, ensure quality, produce products, and deliver services. They 
work with customers and suppliers, the latest technology, and global partners. They solve 
problems, reengineer processes, innovate, and integrate. Operations is more than planning 
and controlling; it’s doing. Whether it’s superior quality, speed-to-market, customization, or 
low cost, excellence in operations is critical to a firm’s success. What do operations and supply 
chain managers do? The Along the Supply Chain box next describes the jobs of three different 
operations and supply chain managers.

Operations management   
The design, operation, and 
improvement of productive 
systems.

LEARNING OBJECTIVES

After reading this chapter, you will be able to: 

•	 Describe what the operations function is and 
how it relates to other business functions.

•	 Discuss the key factors that have contributed 
to the evolution of operations and supply 
chain management.

•	 Discuss how and why businesses operate 
globally and the importance of globalization 
in supply chain management.

•	 Calculate and interpret productivity measures 
used for measuring competitiveness.

•	 Discuss the importance of operations and 
supply chain management to a firm’s strategy 
and the process of developing, aligning, and 
deploying strategy.
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2  CHAPTER 1   Introduction to Operations and Supply Chain Management

Along the Supply Chain

What Do Operations and Supply Chain 
Managers Do?
Operations and supply chain managers are the improvement peo-
ple, the realistic, hard-nosed, make-it-work, get-it-done people; the 
planners, coordinators, and negotiators. They perform a variety of 
tasks in many different types of businesses and organizations.

Let’s meet Claire Thielen, director of business intelligence 
for a healthcare system; Ada Liu, division manager for Li & Fung 
Trading Company; and Erin Hiller, food technologist at a major 
branded food manufacturer.

Claire Thielen is a healthcare professional who specializes 
in decision support, process improvement, and organizational 
performance. She facilitates interdisciplinary teams as they pur-
sue continuous quality improvement projects and analyzes meth-
ods and systems for managing information. Her projects include 
determining staffing patterns and workflow for computerized 
scheduling systems; consolidating policies, procedures, and prac-
tices for hospital mergers; developing and implementing balanced 
scorecards and benchmarking reports; designing clinical studies 
of new medication effectiveness; and conducting training sessions 
on process mapping and analysis. Claire Thielen improves quality, 
productivity, and information in the healthcare industry.

Ada Liu is a division manager for Li & Fung, a global sourc-
ing company. She coordinates global production and distribution 

for major players in the garment industry. For one particular trou-
ser order, she had the fabric woven in China (for their unique dye-
ing process), chose fasteners from Hong Kong and Korea (for their 
durability), and sent the raw materials to Guatemala for sewing 
(for their basic skills, low cost, and proximity to the United States). 
If problems should arise, Liu can reroute the order to one of its 
7500 suppliers in 37 countries. Ada Liu is a supply chain expert 
for Li & Fung.

Erin Hiller is a food technologist at a major branded food 
manufacturer. She works in research and development (R&D) 
devising, developing, and testing new products, as shown in the 
photo. For part of her job, she travels to manufacturing plants 
across the country to monitor the ramp-up of production for 
consumer food products with new formulas or ingredients. She 
verifies that correct procedures are being followed, samples and 
tests output for quality and consistency, and revises formulaic 
recipes as required. She also evaluates new and emerging technol-
ogies and determines whether they would be beneficial to prod-
uct lines and manufacturing operations. Erin Hiller brings fresh 
designs to the market, keeps operations up to date, and ensures 
the safety and quality of the foods you eat every day.

Sources: Claire Theilen, LinkedIn, accessed January 4, 2019; Joanne 
Lee-Young, “Furiously Fast Fashions,” The Industry Standard Magazine, 
(June 22, 2001); Interview with Erin Hiller (January 3, 2019).
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    The Operations Function  3

Operations is often defined as a transformation process. As shown in Figure 1.1, inputs 
(such as material, machines, labor, management, and capital) are transformed into outputs (goods 
and services). Requirements and feedback from customers are used to adjust factors in the transfor-
mation process, which may in turn alter inputs. In operations management, we try to ensure that 
the transformation process is performed efficiently and that the output is of greater value than the 
sum of the inputs. Thus, the role of operations is to create value. The transformation process itself 
can be viewed as a series of activities along a value chain extending from supplier to customer.

The input–transformation–output process is characteristic of a wide variety of operating 
systems. In an automobile factory, sheet steel is formed into different shapes, painted and fin-
ished, and then assembled with thousands of component parts to produce a working automo-
bile. In an aluminum factory, various grades of bauxite are mixed, heated, and cast into ingots 
of different sizes. In a hospital, patients are helped to become healthier individuals through 
special care, meals, medication, lab work, and surgical procedures. Obviously, “operations” 
can take many different forms. The transformation process can be

physical,	 as in manufacturing operations;
locational,	 as in transportation or warehouse operations;
exchange,	 as in retail operations;
physiological,	 as in healthcare;
psychological,	 as in entertainment; or
informational,	 as in communication.

The Operations Function
Activities in operations management (OM) include organizing work, selecting processes, 
arranging layouts, locating facilities, designing jobs, measuring performance, controlling qual-
ity, scheduling work, managing inventory, and planning production. Operations managers deal 
with people, technology, and deadlines. These managers need good technical, conceptual, and 
behavioral skills. Their activities are closely intertwined with other functional areas of a firm.

The four primary functional areas of a firm are marketing, finance, operations, and 
human resources. As shown in Figure 1.2, for most firms, operations is the technical core or 
“hub” of the organization, interacting with the other functional areas and suppliers to pro-
duce goods and provide services for customers. For example, to obtain monetary resources for 
production, operations provides finance and accounting with production and inventory data, 
capital budgeting requests, and capacity expansion and technology plans. Finance pays work-
ers and suppliers, performs cost analyses, approves capital investments, and communicates 
requirements of shareholders and financial markets. Marketing provides operations with sales 
forecasts, customer orders, customer feedback, and information on promotions and product 
development. Operations, in turn, provides marketing with information on product or service 
availability, lead-time estimates, order status, and delivery schedules. For personnel needs, 
operations relies on human resources to recruit, train, evaluate, and compensate workers and 
to assist with legal issues, job design, and union activities. Outside the organization, oper-
ations interacts with suppliers to order materials or services, communicate production and 
delivery requirements, certify quality, negotiate contracts, and finalize design specifications.

Value chain  A series of 
activities from supplier to 
customer that add value to a 
product or service.

Operations  A function or 
system that transforms inputs into 
outputs of greater value.

INPUT
Material
Machines
Labor
Management
Capital

OUTPUT
Goods
Services

Feedback

Requirements

TRANSFORMATION
PROCESS

  FIGURE 1.1    Operations as a 
Transformation Process
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4  CHAPTER 1   Introduction to Operations and Supply Chain Management

As a field of study, operations brings together many disciplines and provides an integrated 
view of business organizations. Operations managers are in demand in business, industry, and 
government. Chief operating officers (COOs) run major corporations as shown in Figure 1.3, 
vice-presidents of operations and supply chain management oversee scores of departments, facili-
ties, and employees. Typical jobs for new college graduates include business process analyst, inven-
tory analyst, project coordinator, unit supervisor, supply chain analyst, materials manager, quality 
assurance specialist, production scheduler, and logistics planner. Even if you do not pursue a career 
in operations and supply chain management, you’ll be able to use the ideas you learn in this course 
to organize work, ensure quality, and manage processes. Regardless of your major, you can apply 
some aspect of operations and supply chain management to your future career—as did Mark, 
Nicole, John, Vignesh, Margie, and Anastasia, who tell their stories in Figure 1.4 and the OM Dia-
logues “Along the Supply Chain boxes” dispersed throughout the text. Mark Jackson’s story follows.

Finance/Accounting

M
arketing

Human Resources

Operations
Su

pp
lie

rs

Product/service 
   availability

Lead-time estimates
Status of order

Delivery schedules

Sales forecasts
Customer orders

Customer feedback
Promotions

Hiring/�ring
Training
Legal requirements
Union contract negotiations

Personnel needs
Skill sets

Performance evaluations
Job design

Work measurement

Material availability
Quality data

Delivery schedules
Designs

Production and
inventory data

Capital budgeting requests
Capacity expansion and

technology plans

Budgets
Cost analysis
Capital investments
Stockholder
   requirements

Orders for materials
Production schedules
Quality requirements 

Design/performance specs

  FIGURE 1.2    Operations as the 
Technical Core

CEO
Chief Executive Of�cer

COO
Chief Operating Of�cer

VP
Human Resources

CFO
Chief Financial Of�cer

CIO
Chief Information Of�cer

VP
Operations

VP
Supply Chain Management

VP
Marketing

  FIGURE 1.3    Sample 
Organizational Structure
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  FIGURE 1.4    How Is Operations Relevant to My Major?Roberta Russell
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Roberta Russell

Mark Jackson

Marketing Manager for Pizza Hut
As regional marketing manager for Pizza 
Hut, I’m responsible for 21 stores. It’s my 
job to make sure each store is operating 
properly and, when new products come 
out, to see that they are given the atten-
tion they deserve. I also coach managers 
and employees about their job and their 
relationship with the customer.

You would think that a marketing manager’s job would be 
concerned solely with advertising, special promotions, store sign-
age, customer service, and the like. But we also deal with quality, 
forecasting, logistics, and other operational issues. Marketing and 
operations are almost inseparable in services. We can come out 
with a new product and spend megabucks advertising it, but if the 
product is not made or delivered properly, all is lost.

The most important aspect of quality is consistency—so that 
the customer gets the same pizza at any Pizza Hut from which-
ever cook happens to be on shift. We have exact standards and 
specifications for our products, and it’s important that operating 
procedures be followed.

Scheduling is somewhat of a headache because of staff turn-
over and individual limitations on working hours. Some of that is 
alleviated in our new system where we allow employees to request 
days off up to six months in advance. They can put requests into 

the system when they clock in each day, and they can view upcom-
ing schedules.

Our forecasting system keeps historical data on sales by hour 
and day of the week five years back. Forecasts are weighted aver-
ages of past demand—usually 60% of the past two weeks’ sales 
and 40% of the past six weeks’ sales. A manager can freeze the fore-
cast and make manual adjustments, such as increasing demand 
during a home football game weekend or when a local festival is 
under way. Managers can also enter notes into the system when 
unusual occurrences affect demand, like a snowstorm. When the 
forecast is set, it generates a labor plan for the week, along with 
prep plans for salad, dough, breadsticks, and so forth. The labor 
plan just specifies the number of workers needed; it is up to the 
manager to do the detailed scheduling of individuals.

After quality, it’s all about speed of delivery—whether to the 
customer’s table or to the customer’s home. We have initiatives 
such as Ready for Revenue where we pre-sauce and pre-cheese in 
anticipation of customer orders, and Aces in Their Places where we 
make sure the best people are scheduled and ready to go for peak 
demand periods. As for delivery, we keep track of the percentage 
of deliveries under 39 minutes and the percentage of deliveries- 
to-promise. We found we could significantly reduce the number of 
drivers needed (and keep the same customer satisfaction numbers) 
by promising delivery within 39 minutes rather than 30. We also 
are more efficient now that dispatching divides our delivery areas 
into delivery pods and uses computerized estimates of transit time.
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6  CHAPTER 1   Introduction to Operations and Supply Chain Management

Now that you are aware of how operations might relate to your interests, let’s take a brief 
look at how the field of operations and supply chain management (OSM) has evolved to its 
present state.

The Evolution of Operations and Supply 
Chain Management
Although history is full of amazing production feats—the pyramids of Egypt, the Great Wall of 
China, the roads and aqueducts of Rome—the widespread production of consumer goods—and 
thus, operations management—did not begin until the Industrial Revolution in the 1700s. Prior 
to that time, skilled craftspersons and their apprentices fashioned goods for individual custom-
ers from studios in their own homes. Every piece was unique, hand-fitted, and made entirely by 
one person, a process known as craft production. Although craft production still exists today, 
the availability of coal, iron ore, and steam power set into motion a series of industrial inven-
tions that revolutionized the way work was performed. Great mechanically powered machines 
replaced the laborer as the primary factor of production and brought workers to a central loca-
tion to perform tasks under the direction of an “overseer” in a place called a “factory.” The revo-
lution first took hold in textile mills, grain mills, metalworking, and machine-making facilities.

Around the same time, Adam Smith’s Wealth of Nations (1776) proposed the division 
of labor, in which the production process was broken down into a series of small tasks, each 
performed by a different worker. The specialization of the workers on limited, repetitive tasks 
allowed them to become very proficient at those tasks and further encouraged the develop-
ment of specialized machinery.

The introduction of interchangeable parts by Eli Whitney (1790s) allowed the manu-
facture of firearms, clocks, watches, sewing machines, and other goods to shift from custom-
ized one-at-a-time production to volume production of standardized parts. This meant the 
factory needed a system of measurements and inspection, a standard method of production, 
and supervisors to check the quality of the worker’s production.

Advances in technology continued through the 1800s. Cost accounting and other control 
systems were developed, but management theory and practice were virtually nonexistent.

In the early 1900s an enterprising laborer (and later chief engineer) at Midvale Steel Works 
named Frederick W. Taylor approached the management of work as a science. Based on obser-
vation, measurement, and analysis, he identified the best method for performing each job. Once 
determined, the methods were standardized for all workers, and economic incentives were 
established to encourage workers to follow the standards. Taylor’s philosophy became known 
as scientific management. His ideas were embraced and extended by efficiency experts Frank 
and Lillian Gilbreth, Henry Gantt, and others. One of Taylor’s biggest advocates was Henry Ford.

Henry Ford applied scientific management to the production of the Model T in 1913 and 
reduced the time required to assemble a car from a high of 728 hours to 1½ hours. A Model 
T chassis moved slowly down a conveyor belt with six workers walking alongside it, picking 
up parts from carefully spaced piles on the floor and fitting them to the chassis.1 The short 
assembly time per car allowed the Model T to be produced in high volumes, or “en masse,” 
yielding the name mass production.

American manufacturers became adept at mass production over the next 50 years and 
easily dominated manufacturing worldwide. The human relations movement of the 1930s, 
led by Elton Mayo and the Hawthorne studies, introduced the idea that worker motivation, as 
well as the technical aspects of work, affected productivity. Theories of motivation were devel-
oped by Frederick Herzberg, Abraham Maslow, Douglas McGregor, and others. Quantitative 
models and techniques spawned by the operations research groups of World War II continued 
to develop and were applied successfully to manufacturing and services. Computers and auto-
mation led still another upsurge in technological advancements applied to operations. These 
events are summarized in Table 1.1.

Craft production  The process 
of handcrafting products or 
services for individual customers.

Division of labor  Dividing a 
job into a series of small tasks 
each performed by a different 
worker.

Interchangeable parts  The 
standardization of parts initially 
as replacement parts enabled 
mass production.

Scientific management   
The systematic analysis of 
work methods.

Mass production  The 
high-volume production of a 
standardized product for a 
mass market.

1David Halberstam, The Reckoning (New York: William Morrow, 1986), pp. 79–81.
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TABLE 1.1 	 Historical Events in Operations Management

Era Events/Concepts Dates Originator

Industrial Revolution Steam engine
Division of labor
Interchangeable parts

1769
1776
1790

James Walt
Adam Smith
Eli Whitney

Scientific 
Management

Principles of scientific 
management
Time and motion studies
Activity scheduling chart
Moving assembly line

1911 

1911
1912
1913

Frederick W. Taylor 

Frank and Lillian Gilbreth
Henry Gantt
Henry Ford

Human Relations Hawthorne studies
Motivation theories

1930
1940s
1950s
1960s

Elton Mayo
Abraham Maslow
Frederick Herzberg
Douglas McGregor

Operations Research Linear programming
Digital computer
Simulation, waiting line 
theory, decision theory,
PERT/CPM  
MRP
EDI, CIM

1947
1951
1950s
 
 
1960s
1970s

George Dantzig
Remington Rand
Operations research groups 

 
Joseph Orlicky, IBM, and others
Auto industry, DARPA

Quality Revolution JIT (just-in-time)
TQM (total quality  
management)
Strategy and operations 

Reengineering 

Six Sigma

1970s
1980s 

 

1990s 

1990s

Taiichi Ohno (Toyota)
W. Edwards Deming,  
Joseph Juran
Wickham Skinner, Robert  
Hayes
Michael Hammer, James  
Champy
GE, Motorola

Internet Revolution Internet, WWW
ERP, supply chain  
management,
E-commerce, social 
networking

1990s
 

2000s 

ARPANET, Tim Berners-Lee
SAP, Oracle, Dell, Apple 

Amazon, Yahoo!, eBay, Google, 
Facebook, YouTube, Twitter, etc. 

Globalization World Trade Organization
European Union
Global supply chains
Outsourcing

1990s 

2000s

GATT, 164 countries
Europe
China, India
Emerging economies

Sustainability Global warming 
Carbon footprint 
Green products 
Corporate social  
responsibility (CSR) 
UN Global Compact

2010s  
 
Today

Numerous companies, scientists, 
statesmen, and governments 
 
World Economic Forum,  
Kyoto Protocol 
United Nations

Digital Revolution Big data, 3D printing,  
Internet of Things (IoT), 
Smart cities,  
Autonomous vehicles, drones,  
Privacy and security

Today Google, Apache, P&G, MIT, 
NSF, Amazon, and others
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8  CHAPTER 1   Introduction to Operations and Supply Chain Management

From the Industrial Revolution through the 1960s, the United States was the world’s 
greatest producer of goods and services, as well as the major source of managerial and techni-
cal expertise. But in the 1970s and 1980s, industry by industry, U.S. manufacturing superiority 
was challenged by lower costs and higher quality from foreign manufacturers, led by Japan. 
Several studies published during those years confirmed what the consumer already knew—
U.S.-made products of that era were inferior and could not compete on the world market. 
Early rationalizations that the Japanese success in manufacturing was a cultural phenomenon 
were disproved by the successes of Japanese-owned plants in the United States, such as the 
Matsushita purchase of a failing Quasar television plant in Chicago from Motorola. Part of the 
purchase contract specified that Matsushita had to retain the entire hourly workforce of 1000 
persons. After only two years, with the identical workers, half the management staff, and little 
or no capital investment, Matsushita doubled production, cut assembly repairs from 130% 
to 6%, and reduced warranty costs from $16 million a year to $2 million a year. You can bet 
Motorola took notice, as did the rest of U.S. industry.

The quality revolution brought with it a realization that production should be tied to 
consumer demand. Product proliferation, shortened product lifecycles, shortened product 
development times, changes in technology, more customized products, and segmented mar-
kets did not fit mass production assumptions. Using a concept known as just-in-time, Toyota 
changed the rules of production from mass production to lean production, a system that 
prizes flexibility (rather than efficiency) and quality (rather than quantity).

The renewed emphasis on quality and the strategic importance of operations made some 
U.S. companies competitive again. Others continued to stagnate, buoyed temporarily by the 
expanding economies of the Internet era and globalization. Productivity soared as return on 
investment in information technology finally came to fruition. New types of businesses and 
business models emerged, such as Amazon, Google, and eBay, and companies used the Inter-
net to connect with customers and suppliers around the world. The inflated expectations of 
the dot-com era came to an end and, coupled with the terrorist attacks of 9/11 and their after-
math, brought many companies back to reality, searching for ways to cut costs and survive in 
a global economy. They found relief in the emerging economies of China and India and began 
accelerating the outsourcing of not only goods production, but also services, such as infor-
mation technology, call centers, and other business processes. The outsourcing of business 
processes brought with it a new awareness of business-to-business (B2B) services.

With more and more activities taking place outside the enterprise in factories, distribution 
centers, offices, and stores overseas, managers needed to develop skills in coordinating opera-
tions across a global supply chain. The field of supply chain management was born to man-
age the flow of information, products, and services across a network of customers, enterprises, 
and supply chain partners. In Figure 1.1, we depicted operations as a transformation process. 
Extending that analogy in Figure 1.5, supply chain management concentrates on the input and 
output sides of transformation processes. Increasingly, however, as the transformation process 
is performed by suppliers who may be located around the world, the supply chain manager is 
also concerned with the timeliness, quality, and legalities of the supplier’s operations.

The era of globalization was in full swing in 2008 when a financial crisis brought on by 
risky loans, inflated expectations, and unsavory financial practices brought the global econ-
omy to a standstill. Operations and supply chain management practices based on assumptions 
of growth had to be reevaluated for declining markets and resources. Companies began to 
reassess the value of their business, their customers, and their suppliers with an eye toward 
focusing on the most critical factors to sustain their business through the downturn.

Thus began the era of sustainability, in which countries, companies, and industries eval-
uated what it takes to sustain the health of their enterprise or people in the long term. This 
is especially important in light of climate change, natural and man-made disasters, scarcity 
of resources, and the competitive landscape. Nike CEO Mark Parker calls sustainability the 
“defining issue for our generation.” See how companies are also responding to needs of society 
in the Feeding America Along the Supply Chain box.

A concept related to sustainability is resilience, the ability to bounce back, change, or 
adapt in response to a disaster, failure, or disruption. Globalization has increased the risk of 
disruptions in operations and supply chain activities, but it has also provided more flexibility in 
responding to disruptions. While current prospects for expanding global trade are mixed, given 
emerging protectionists views on trade and a resulting increase in tariffs and trade barriers, 

Quality revolution   An 
emphasis on quality and the 
strategic role of operations.

Lean production  An 
adaptation of mass production 
that prizes quality and flexibility.

Supply chain management   
Managing the flow of 
information, products, and 
services across a network 
of customers, enterprises, 
and suppliers.

Resilience   The ability to 
bounce back, change, or adapt 
in response to a disaster, failure, 
or disruption.
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Along the Supply Chain

Feeding America
Each year, the Feeding America network helps provide food to 
more than 46 million people facing hunger in the United States, 
including 12 million children and 5.4 million seniors. Through 
61,000 food pantries, 200 food banks, and innumerable commu-
nity meal programs, the Feeding America network provides more 
than 4.2 billion meals to individuals and families in need. The 
nonprofit accomplishes its goals by working closely with manufac-
turers, retailers, communities, and farmers across the nation. The 
logistics of collecting, sorting, and distributing donated food (with 
limited shelf life) to a widespread base of needy customers is chal-
lenging. To respond to this challenge, Feeding America has created 
several online connection tools to match donors and recipients, 
such as Produce MatchMakers and Online Marketplace (funded by 
Google), and has partnered with the Food Waste Reduction Alli-
ance to divert 3.3 billion pounds of food headed to landfills to more 
than 4 billion meals for people in need. Feeding America has fur-
ther partnered with organizations and government programs such 
as Kids Café and Summer Food Service Programs, School Back-
pack programs, the Rural Child Hunger Capacity Institute, and the 
Child Hunger Corps to distribute food to children in need. A peer-
to-peer benchmarking report prepared by a store chain spurred a 
14% increase in retail donations over the previous year.

Feeding America also provides monetary grants to local 
food pantries to support storing and distributing food, processing 
applicants, and educating recipients on how to prepare and serve 
the food in healthy ways. The group seeks to build the capacity 
of food banks to prepare for and respond to natural disasters and 
to aid in stabilizing communities post-disaster. For example, over 
100  million pounds of food, water, and supplies were delivered 

through Feeding America’s network of warehouses, food banks, 
and soup kitchens to areas devastated by Hurricanes Irma, Harvey, 
and Maria. Prior to hurricane season, Feeding America pre-
positions supplies and readies their disaster-relief partners and vol-
unteers for quick response. During recovery, Feeding America was 
there, too, to feed and assist families rebuilding their lives. Feeding 
America operates a high-volume, sophisticated food distribution 
network through its food banks with advanced technology and 
food distribution software from eSoftware Professionals. Even so, 
donor and recipient operations are staffed by more than 2 million 
volunteers in communities across the nation.

Feeding America excels on both the supply and demand 
sides—exploring new food sourcing models and finding innovative 
ways to distribute the food where and when it is needed. The orga-
nization works with professional staff, volunteers, corporations, 
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  FIGURE 1.5    Supply Chain Management
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