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xiv

P R E F A C E

Operations and supply chain management (OSCM) is a key element in the improvement in 

productivity in business around the world. Establishing a competitive advantage through op-

erations requires an understanding of how the operations and supply chain functions contrib-

ute to productivity growth. However, our intent in this book is to do more than just show you 

what companies are doing to create a competitive advantage in the marketplace, by conveying 

to you a set of skills and tools that you can actually apply.

 Hot topics in business today that relate to operations and supply chain management are 

sustainability, lean supply chains, and improving the eff ciency of supply chain processes. 

These topics are studied in the book with up-to-date, high-level managerial material to 

clarify the “big picture” of what these topics are and why they are so important to business 

today.

 A signif cant new feature of this book is the organization of each chapter by concise learn-

ing objectives. Each objective relates to a block of knowledge that should be studied as a 

unit. The objectives are carried through the end-of-chapter material that includes Concept 

 Connections, Discussion Questions, Objective Questions, and a Practice Exam. The material 

is organized to ease understanding of each topic.

 Success in OSCM requires a data-driven view of a f rm’s business. Every chapter in the 

book has analytic content that ties decisions to relevant data. Mathematical models are used 

to structure the data for making decisions. Given the facts that are supported by data, success 

in OSCM requires using a strategy that is consistent with the operations-related priorities 

of a f rm. Different approaches can often be used, and usually trade-offs related to cost-

and- f exibility-related criteria exist. Strategies are implemented through processes that def ne 

exactly how things are done. Processes are executed over and over again as the f rm conducts 

business, so they must be designed to operate eff ciently to minimize cost while meeting qual-

ity related standards. To emphasize this relationship between analytics, strategy, and process 

we use special icons in the margin to point out each type of material. Great managers are 

analytic in their approach to decision making, understand and select the appropriate strategy, 

and then execute the strategy through great processes. We develop this pattern throughout the 

topics in this book.

 The reality of global customers, global suppliers, and global supply chains has made the 

global f rm recognize the importance of being both lean and green to ensure competitiveness. 

Applications that range from high-tech manufacturing to high-touch service are used in the 

balanced treatment of the traditional topics of the f eld. Success for companies today requires 

successfully managing the entire supply f ow, from the sources of the f rm, through the value-

added process of the f rm, and on to the customers of the f rm. 

 Each chapter includes information about how operations and supply chain–related problems 

are solved. There are concise treatments of the many decisions that need to be made in design-

ing, planning, and managing the operations of a business. Many spreadsheets are available from 

the book website to help clarify how these problems are quickly solved. We have indicated those 

spreadsheets with an Excel icon in the margin.

 OSCM should appeal to individuals who want to be directly involved in making products 

or providing services. The entry-level operations specialist is the person who determines how 

best to design, supply, and run the processes. Senior operations managers are responsible for 

setting the strategic direction of the company from an operations and supply chain stand-

point, deciding what technologies should be used and where facilities should be located, and 

managing the facilities that make the products or provide the services. OSCM is an interest-

ing mix of managing people and applying sophisticated technology. The goal is to eff ciently 

create wealth by supplying quality goods and services.
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 Features to aid in your understanding of the material include the following:

• Solved problems at the end of chapters to serve as models that can be reviewed prior to 

attempting problems.

• Key terms highlighted in the chapter with their def nitions in the margin.

• Objective questions at the end of chapters that cover each concept and problem. These 

are organized by the chapter learning objectives.

• Practice exam questions at the end of each chapter. These are special questions designed 

to require a deeper understanding of the material in the chapter. They are similar to the 

type of short-answer questions that might be given on a test.

• Answers to selected problems in Appendix D. 

• The book website, which includes PowerPoint slide outlines of each chapter, Excel 

spreadsheets for the solved problems and other examples, practice quizzes, ScreenCam 

tutorials, Internet links, and video segments that illustrate the application of opera-

tions concepts in companies such as Xerox, Zappos.com, Six Flags, Caterpillar, Burton 

Snowboards, Honda, Disney, Ford, and many others.

• OSCM at Work boxes provide short overviews of how leading-edge companies are ap-

plying OSCM concepts today.

 Our aim is to cover the latest and the most important issues facing OSCM managers as well 

as basic tools and techniques. We supply many examples of leading-edge companies and prac-

tices. We have done our best to make the book interesting reading and give you a competitive 

advantage in your career.

 We hope you enjoy it.

P L A N  O F  T H E  B O O K 

This book is about methods to effectively produce and distribute the goods and services sold 

by a company. To develop a better understanding of the f eld, this book is organized into f ve 

major sections: Strategy, Products and Capacity; Manufacturing and Service Processes; Sup-

ply Chain Processes; Supply and Demand Planning and Control; and Special Topics. In the 

following paragraphs, we quickly describe the major topics in the book.

 Strategy and sustainability are important and recurring topics in the book. Any company 

must have a comprehensive business plan that is supported by a marketing strategy, operations 

strategy, and f nancial strategy. It is essential for a company to ensure that the three strategies 

support each other. Strategy is covered from a high-level view in Chapter 2 (Strategy); and 

more details that relate to economies of scale and learning are covered in Chapters 5 and 6.

 The lifeline of the company is a steady stream of innovative products that are offered to the 

marketplace at the lowest cost possible. Design of Products and Services (Chapter 3) includes 

a view of how products are designed in the context of having to actually produce and distribute 

the product over its life cycle. The chapter includes material on how to manage and analyze 

the economic impact of a stream of products that are developed over time. Projects (Chapter 4) 

are used to implement change in a f rm be it a change in strategy, a new product introduction, 

or a new process.

 The second section of the book, titled Manufacturing and Service Processes, focuses on the 

design of internal processes. Chapters 7 and 9 cover the unique characteristics of production 

and service processes. Important technical material that relates to design activities is covered 

in Chapters 8 (Facility Layout) and 10 (Waiting Line Analysis and Simulation).

 Chapter 11, Process Design and Analysis, is a nuts-and-bolts chapter on process f ow charting 

and static process analysis using some easily understood real-life examples.

 An essential element of process design is quality. Six Sigma Quality is the topic of Chap-

ter 12. Here we cover total quality management concepts, Six Sigma tools, and ISO 9000 and 

14000. Technical details covering all the statistical aspects of quality are in Chapter 13 

( Statistical Quality Control).

 The third section of the book, titled Supply Chain Processes, expands our focus to the en-

tire distribution system from the sourcing of material and other resources to the distribution 
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of products and services. We discuss the concepts behind lean manufacturing and just-in-time 

processes in Chapter 14. These are ideas used by companies throughout the world and are key 

drivers for eff cient and quick-responding supply systems. Many different transformation pro-

cesses are needed to put together a supply chain. There are critical decisions such as: Where 

should we locate our facility? What equipment should we buy or lease? Should we outsource 

work or do it in-house? These are the topics of Chapters 15 and 16 that relate to sourcing, pro-

curement, location of facilities, and distribution. All of these decisions have a direct f nancial 

impact on the f rm. 

 Section Four, titled Supply and Demand Planning and Control, covers the techniques re-

quired to actually run the system. This is at the heart of OSCM. The basic building blocks are 

Forecasting (Chapter 18), Sales and Operations Planning (Chapter 19), Inventory  Management 

(Chapter 20), Material Requirements Planning (Chapter  21), and Workcenter Scheduling 

(Chapter 22). These daily processes are often partially automated with computer information 

systems. Coverage of Enterprise Resource Planning Systems is the topic of Chapter 17.

 In the f nal section of the book titled Special Topics we show how the concepts in the book 

are applied to special business situations. Here we have selected two types of businesses, Health 

Care (Chapter 24) and Operations Consulting (Chapter 25). We know that many of you may be 

interested in working for hospitals and similar specialized care facilities, a growing segment of 

the world economy. In addition, we know that many of those interested in OSCM are also inter-

ested in consulting as a profession.

 Making fact-based decisions is what OSCM is all about, so this book features extensive cov-

erage of decision-making approaches and tools. One useful way to categorize decisions is by 

the length of the planning horizon, or the period of time that the decision maker must consider. 

For example, building a new plant would be a long-term decision that a f rm would need to be 

happy with for 10 to 15 years into the future. At the other extreme, a decision about how much 

inventory for a particular item should be ordered for tomorrow typically has a much shorter 

planning horizon of a few months or, in many cases, only a few days. Such short-term decisions 

are usually automated using computer programs. In the intermediate term are decisions that a 

company needs to live with for only 3 to 12 months. Often these decisions correspond to yearly 

model changes and seasonal business cycles.

 As you can see from this discussion, this material is all interrelated. A company’s strategy 

dictates how operations are designed. The design of the operation dictates how it needs to be 

managed. Finally, because businesses are constantly being presented with new opportunities 

through new markets, products, and technologies, a business needs to be very good at manag-

ing change.
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Many very talented scholars have made major contributions to specif c chapters in this edition 

of the book. We are pleased to thank the following individuals:

Rhonda Lummus of Indiana University for her many ideas for improving the material in 

the book. Paul Schikora of Indiana State University, who prepared the new end-of-chapter 

questions and the Solutions Manual. Paul had many great ideas for the book, and it has been 

a pleasure working with him on this edition. Greg DeYong of University of Michigan—

Flint, who spent countless hours checking problems and proof ng the manuscript.

Chris Albright, Goker Aydin, Doug Blocher, Kyle Cattani, Seb Hesse, Ash Soni, Gilvan 

Souza, and Wayne Winston of the ODT department at the Kelley School of Business, 

Indiana University, for all the time spent discussing ideas.

Supplements are a great deal of work to write, and we appreciate the efforts that make 

teaching the course easier for everyone who uses the text. Rex Cutshall of Indiana University 

and Greg DeYong prepared the ScreenCam tutorials. P. Sundararaghavan of University of 

Toledo updated the test bank and prepared the PowerPoint slides.

We wish to express our gratitude to the reviewers of the thirteenth edition who provided 

many helpful suggestions for this fourteenth edition: Tony Arreola-Risa, Texas A&M Univer-
sity; Sanjeev Bordoloi, University of St. Thomas; Helene Caudill, St. Edward’s University; 

Yih-Long Chang, Georgia Institute of Technology; Ravi Chinta, Xavier University, Cincinnati; 
Chen-Hua Chung, University of Kentucky; Michael Essary, Athens State University; Tim Fry, 

University of South Carolina; Theodore S.  Glickman, George Washington University School 
of Business; Xin James He, Fairf eld University;  Joseph B. Kubec, Park University;  Nicholas 

Leifker, St. John Fisher College; Ardeshir Lohrasbi, University of Illinois– Springf eld; 

 Nicoleta Maghear, Hampton University; Richard Morris, Georgia State University; Marc J. 

Schniederjans, University of Nebraska-Lincoln; Ruth Seiple, University of Cincinnati;  Sridhar 

Seshadri, University of Texas at Austin; Jacob V.  Simons, Jr., Georgia Southern University; 

Zhaobo Wang, Fairleigh Dickinson University; Steven A. Yourstone, University of New 
 Mexico; Dongli Zhang, Fordham University; Qingyu Zhang,  Arkansas State University.

We also wish to thank the following individuals whose input over past editions has helped 

the book to evolve to its present form: Ajay Aggarwal, Millsaps College; Nazim Ahmed, 

Ball State University; David Alexander, Angelo State University; John Aloysius, Univer-
sity of  Arkansas; Uday Apte, Naval Postgraduate School; Yasemin Askoy, Tulane Univer-
sity;  Uttarayan Bagchi, University of Texas; Saba Bahouth, University of Central Oklahoma; 

Frank Barnes, University of North Carolina– Charlotte; Ravi Behara, Florida Atlantic Uni-
versity;  Marie-Laure Bougnol-Potter, Western Michigan University; Injazz J. Chen, Cleve-
land State University; Susan Cholette, San Francisco State University; Bruce Christensen, 

Weber State University; Robert F. Conti, Bryant College; David Cook, Old  Dominion Univer-
sity; Lori Cook, DePaul University; Bill  Cosgrove, California Polytechnic State University; 

Henry Crouch, Pittsburgh State University; Ajay Das, Baruch College; Dinesh Dave, Ap-
palachian State University; Eddie Davila, Arizona State University; Renato de Matta, Uni-
versity of Iowa; Steven Dickstein, The Ohio State University; Art  Duhaime, Nichols College; 

Chris Ellis, Florida International University;  Farzaneh Fazel, Illinois State University; Mark 

 Ferguson, Georgia Institute of Technology; Joy Field, Boston College; Craig Froehle, Uni-
versity of Cincinnati; Jonathan Furdek, Purdue University–Calumet;   Michael R. Godfrey, 

University of Wisconsin– Oshkosh; Robert H. Greinier, Augustana College; D. M. Halemane, 

 Erasmus University, Rotterdam; Marijane Hancock, University of Nebraska–Lincoln; Dan-

iel Heiser, DePaul University; Craig Hill,  Georgia State University; James Ho, Univer-
sity of Illinois, Chicago; Mary Holcomb, University of  Tennessee; Paul Hong, University 
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N O T E  T O  I N S T R U C T O R S

D I S C U S S I O N  O F  F O U R T E E N T H 

E D I T I O N  R E V I S I O N S

The revisions to the fourteenth edition have been driven by two major objectives. First, each 

chapter is now organized around a short set of learning objectives. These learning objectives 

def ne the major sections of each chapter. A complete set of Discussion Questions together 

with new Objective Questions, which include concepts and problems, are now included. The 

many new questions added to each chapter are all available for use in Connect®, the automated 

assignment grading system available to adopters of the book.

 The second objective is the increased focus on supply chain analytics. Supply chain 

analytics involve the analysis of data to better solve business problems. We recognize that 

this is not really a new concept since data has always been used to solve business problems. 

But what is new is the reality that there is so much more data now available for decision 

making.

 In the past, most analysis involved the generation of standard and ad hoc reports that sum-

marized the current state of the f rm. Software allowed query and “drill down” analysis to the 

level of the individual transaction, useful features for understanding what happened in the 

past. Decision making was typically left to the decision maker based on judgment or simply 

being alert to rules. The new “analytics” movement takes this to a new level using statistical 

analysis, forecasting to extrapolate what to expect in the future, and even optimization, pos-

sibly in real time, to support decisions.

 In this new edition, our goal is to recapture this spirit of using integrated analytic and 

strategic criteria in making operations and supply chain decisions. We have done this in 

two major ways. First, we have reorganized the material in the book by integrating the 

strategic and analytic material. Next, we have written a series of eleven Analytics Exercises 

that are spread through the chapters. Eight of the eleven exercises are totally new in this 

edition.

 These new Analytics Exercises use settings that are modern and familiar to students taking 

the course. They include Starbucks, cell phones, notebook computers, Taco Bell Restaurant, 

Toyota, a retail website-based company, and industrial products that are sourced from China/

Taiwan and sold globally. The book has been reorganized into f ve major sections: Strategy, 

Products, and Capacity; Manufacturing and Service Processes; Supply Chain Processes; Sup-

ply and Demand Planning and Control; and Special Topics. Our strategy is to weave analytics 

into the managerial material so that students see the important role of data analysis in making 

operations and supply chain management decisions.

 In the f rst section, Strategy, Products, and Capacity, our chapters cover Strategy, the 

 Design of Products and Services, Project Management, Strategic Capacity Management, and 

 Learning Curves. The key themes of operations strategy, product design to support the strat-

egy, and strategic capacity are a good foundation for learning about operations and supply 

chain management. Since most strategic plans are implemented using projects, we include 

this topic in the f rst section as well. In the project management chapter, we introduce a good 

amount of material on product design through examples and exercises, emphasizing the stra-

tegic importance of these projects to the success of the f rm.

 The second section, Manufacturing and Service Processes, gets into the nuts and bolts 

of operations management. The section introduces the ways that manufacturing and service 

systems are organized and includes new Analytics Exercises for assembly line design and 

queuing. The Six Sigma and Statistical Quality Control chapters cover topics that would be 

appropriate for a green-belt program and include good coverage of the popular value-stream 

mapping technique.

 The third section, Supply Chain Processes, discusses processes that source material for in-

ternal operations and then distribute products to the customers. The analytic models involved 

with location/transportation are included here. The topics are tied together in the Lean Supply 

xix
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Chain chapter, which now stresses the cost versus disruption risk trade-offs that are involved 

in such tactics as single sourcing and just-in-time inventory.

 The fourth section, Supply and Demand Planning and Control, covers the techniques that 

are typically implemented in Enterprise Resource Planning Systems. These include Forecast-

ing, Sales and Operations Planning, Inventory Management, Material Requirements Planning, 

and Workcenter Scheduling. We also include a chapter on the Theory of Constraints, a set of 

thought-provoking concepts.

 Finally, the f fth section titled Special Topics covers two industries where operations 

and supply chain management concepts are being applied with great success. The f rst 

is Health Care, with the majority of our material on hospital and special care facilities. 

We also discuss Operations Consulting since this is an area where many of our students 

f nd jobs.

 The following are a list of the major revisions in selected chapters:

• Chapter 1 Introduction to operations and supply chain management—Here our 

focus on integrating analytics is introduced in the opening section. We have moved 

and expanded the material on how Wall Street measures eff ciency, which was in 

the strategy chapter, to this chapter. The material has been expanded to show the 

leveraging impact of a reduction in the cost of raw material on prof t and return on 

investment. An interesting Analytics Exercise where students must compare similar 

companies relative to their eff ciency is now included in the chapter. We have made 

a number of other changes to better explain the history of the topic and its tie to em-

ployment opportunities.

• Chapter 2 Strategy—We have written a new introduction that shows how many com-

panies are expanding their focus beyond just making a prof t. We include more ex-

amples and better explanations of order winning and qualifying criteria to help students 

better understand these important concepts. A new section on assessing the risk associ-

ated with operations and supply chain strategies now includes material on categorizing 

risk and a risk management process.

• Chapter 4 Project Management—The vignette has been changed and describes how 

a Chinese construction company builds 30-story hotels in only 15 days. We have writ-

ten a new Analytics Exercise that is much better than the old one. The theme is still 

cell phone design, but the tasks and the design of the initial network are much easier to 

understand. There are a series of changes in the project and students are asked to assess 

the impact of these changes. The last change involves a complete f ipping of the project 

in which vendors are selected at the beginning of the project and work directly with 

project teams to its completion (much like Apple designs the iPhone).

• Chapter 5 Strategic Capacity Management—A new and much clearer summary of 

strategic capacity planning has been added to the chapter.

• Chapters 7 and 8 Manufacturing Processes and Facility Layout—The “ positioning 

inventory in the supply chain” (decoupling point) exhibit has been changed to make 

it easier to understand, and the explanation of assembly line balancing has been 

revised. Many new problems have been added to these chapters, and a completely 

revised Analytics Exercise is included that involves the design of a notebook com-

puter assembly line.

• Chapters 9 and 10 Service Processes and Waiting Line Analysis and Simulation—

A new Analytics Exercise has been added to the Waiting Line chapter. The scenario is a 

Taco Bell drive-thru where the students are asked to analyze the system using queuing 

models. The problem is set up in a general way, and students should be able to see how 

these models can be applied to many real-world settings. The chapter now includes 

concise coverage of simple simulations that can be developed with spreadsheets. The 

Simulation appendix that was included in the last edition has been removed. Many new 

problems have been added to the chapter.

• Chapters 12 and 13 Six Sigma Quality and Statistical Quality Control—Information 

on ISO standards are updated to include ISO 26000, which offers guidance on socially 
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responsible behavior. An all new Analytics Exercise replaces the Hank Kolb Case and 

relates to the issues that Toyota has dealt with in its recent recalls. The f rst part deals 

with managerial issues and processes that Toyota has changed in reaction to the prob-

lem, and the second is a capability analysis for a part in the accelerator pedal mecha-

nism used in cars.

• Chapter 14 Lean Supply Chains—The opening vignette is new and shows how dra-

matically inventories have been reduced by companies over the past 20 years. The vi-

gnette also describes how this reduction makes companies vulnerable to disruptions in 

the supply chains. We have revised the material on using lean concepts to explain how 

the differences in uncertainty and variability are much more diff cult to control in the 

services f eld than they are in manufacturing. The value-stream mapping material has 

been streamlined a little. An example of a “freeze window” has been included in the 

“Lean Production Schedules” section.

• Chapter l5 Logistics, Distribution, and Transportation—A new opening vignette that 

describes the logistics operations of a global cement company has been added. The 

vignette highlights the impact of logistics on the goals the company has related to sus-

tainability. The use of regression for locating facilities has been revised to make the 

example more understandable. A new Analytics Exercise has been added that involves 

the location of U.S. distribution centers for an industrial supplier. 

• Chapter 16 Global Sourcing and Procurement—The opening vignette is new and is 

about the cost of batteries for electric cars. Some additional material has been added 

to the “Total Cost of Ownership” section that discusses other factors that may need to 

be considered including exchange rates, risk of doing business in a particular region of 

the world, and other factors. A new Analytics Exercise centered on Global Sourcing 

Decisions is included in the chapter. The case involves shipping goods from suppliers in 

China and Taiwan to a distribution center in the United States. Costs related to the ship-

ping of large and small containers of items, running consolidation centers, and packing 

eff ciency are considered in the case. This exercise and the one used in Chapter 15 are 

related.

• Chapter 17 Enterprise Resource Planning Systems—This chapter has been to-

tally rewritten and it is now less centered on SAP and includes material on “cloud” 

technologies.

• Chapter 18 Forecasting—We have a new opening vignette on Starbucks, which is 

tied to a new Analytics Exercise at the end of the chapter. The material is fresh and 

relates to the signif cant forecasting challenges a growing company like Starbucks 

has. Based on feedback from reviewers, the material has been reorganized, starting 

with simpler time series analysis, progressing to linear regression, decomposition 

of time series, and, f nally, error measurement. We have put much work into im-

proving the explanations of the models in the chapter and have added a new solved 

problem.

• Chapter 19 Sales and Operations Planning—The Bradford Manufacturing Case has 

been updated to an Analytics Exercise.

• Chapter 20 Inventory Management—A new Analytics Exercise titled “Inventory 

Management at Big10Sweaters.com” was added that discusses a new startup company 

that sells custom sweaters on a website. Decisions related to purchasing the sweaters 

from an overseas supplier need to be made prior to the start of football season. Ten new 

problems were also added to the chapter.

• Chapter 21 Materials Requirements Planning—A new opening vignette that shows 

the bill of materials for the iPad was added to this chapter. This includes data on the cost 

of the various items needed to build the iPad. The material was resequenced by moving 

“Where MRP Can Be Used” ahead of “Master Production Scheduling.” This gives a 

better f ow where “Master Production Scheduling” immediately precedes the start of 

the MRP logic material. Some changes were made to the exhibits to make them easier 

to understand. A new solved problem was also added to the chapter. Brunswick Motors 

was converted to an Analytics Exercise.
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L e s s  M a n a g i n g .  M o r e  Te a c h i n g . 

G r e a t e r   L e a r n i n g .

TM

McGraw-Hill Connect® Operations Management is an online assignment 

and assessment solution that connects students with the tools and resources 

they’ll need to achieve success. McGraw-Hill Connect® Operations Man-
agement helps prepare students for their future by enabling faster learning, more eff cient 

studying, and higher retention of knowledge.

M c G r a w - H i I I  C o n n e c t ®  O p e r a t i o n s 
M a n a g e m e n t   F e a t u r e s

operations management
Connect® Operations Management offers a number of powerful 

tools and features to make managing assignments easier, so fac-

ulty can spend more time teaching. With Connect Operations Management, students can 

engage with their coursework anytime and anywhere, making the learning process more ac-

cessible and eff cient. Connect® Operations Management offers you the features described 

below.

S i m p l e  A s s i g n m e n t  M a n a g e m e n t
With Connect® Operations Management, creating assignments is easier than ever, so you can 

spend more time teaching and less time managing. The assignment management function 

enables you to:

• Create and deliver assignments easily with selectable end-of-chapter questions and test 

bank items.

• Streamline lesson planning, student progress reporting, and assignment grading to 

make classroom management more eff cient than ever.

• Go paperless with the eBook and online submission and grading of student assignments.

S m a r t  G r a d i n g
When it comes to studying, time is precious. Connect® Operations Management helps stu-

dents learn more eff ciently by providing feedback and practice material when they need it, 

where they need it. When it comes to teaching, your time is also precious. The grading func-

tion enables you to:

• Have assignments scored automatically, giving students immediate feedback on their 

work and side-by-side comparisons with correct answers.

• Access and review each response; manually change grades or leave comments for 

 students to review.

• Reinforce classroom concepts with practice tests and instant quizzes.

M c G R AW - H I L L  C O N N E C T ®  O P E R AT I O N S 
M A N A G E M E N T

• Chapters 22 and 23 Workcenter Scheduling and Theory of Constraints—We have 

updated these chapters to the new Learning Objectives format and have added three new 

solved problems together with many new Discussion and Objective Questions.

• Chapters 24 and 25 Health Care and Operations Consulting—We have included a 

new opening vignette that covers Health Care optimization to the former and have 

added many new Discussion and Objective Questions to both chapters.

F. Robert Jacobs
November 2012
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I n s t r u c t o r  L i b r a r y
The Connect® Operations Management Instructor Library is your repository for additional 

resources to improve student engagement in and out of class. You can select and use any asset 

that enhances your lecture.

S t u d e n t  S t u d y  C e n t e r
The Connect® Operations Management Student Study Center is the place for students to ac-

cess additional resources. The Student Study Center:

• Offers students quick access to lectures, practice materials, eBooks, and more.

• Provides instant practice material and study questions, easily accessible on the go.

D i a g n o s t i c  a n d  A d a p t i v e  L e a r n i n g 

o f   C o n c e p t s :  L e a r n S m a r t 
Students want to make the best use of their study time. The LearnSmart adaptive self-study 

technology within Connect® Operations Management provides students with a seamless com-

bination of practice, assessment, and remediation for every concept in the textbook. Learn-

Smart’s intelligent software adapts to every student response and automatically delivers 

concepts that will advance the student’s understanding, while reducing time devoted to the 

concepts already mastered. The result for every student is the fastest path to mastery of the 

chapter concepts. LearnSmart:

• Applies an intelligent concept engine to identify the relationships between concepts and 

to serve new concepts to each student only when he or she is ready.

• Adapts automatically to each student, so students spend less time on the topics they 

understand and practice more on those they have yet to master.

• Provides continual reinforcement and remediation, but gives only as much guidance as 

students need.

• Integrates diagnostics as part of the learning experience.

• Enables you to assess which concepts students have eff ciently learned on their own, 

thus freeing class time for more applications and discussion.

S t u d e n t  P r o g r e s s  T r a c k i n g
Connect® Operations Management keeps instructors informed about how each student, sec-

tion, and class is performing, allowing for more productive use of lecture and off ce hours. The 

progress-tracking function enables you to:

• View scored work immediately and track individual or group performance with assign-

ment and grade reports.

• Access an instant view of student or class performance relative to learning objectives.

• Collect data and generate reports required by many accreditation organizations, such as 

AACSB and AICPA.

L e c t u r e  C a p t u r e
Increase the attention paid to lecture discussion by decreasing the attention paid to note taking. 

For an additional charge Lecture Capture offers new ways for students to focus on the in-class 

discussion, knowing they can revisit important topics later. Lecture Capture enables you to:

• Record and distribute your lecture with a click of a button.

• Record and index PowerPoint presentations and anything shown on your computer so it 

is easily searchable, frame by frame.

• Offer access to lectures anytime and anywhere by computer, iPod, or mobile device.

• Increase intent listening and class participation by easing students’ concerns about note 

taking. Lecture Capture will make it more likely you will see students’ faces, not the 

tops of their heads.
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M c G r a w - H i l l  C o n n e c t ®  P l u s  O p e r a t i o n s 
M a n a g e m e n t

operations management
McGraw-Hill reinvents the textbook learning experience for the 

modern student with Connect® Plus Operations Management. A 

seamless integration of an eBook and Connect® Operations Management, Connect® Plus 
 Operations Management provides all of the Connect Operations Management features plus 

the following:

• An integrated eBook, allowing for anytime, anywhere access to the textbook.

• Dynamic links between the problems or questions you assign to your students and the 

location in the eBook where that problem or question is covered.

• A powerful search function to pinpoint and connect key concepts in a snap.

In short, Connect® Operations Management offers you and your students powerful tools and 

features that will optimize your time and energies, enabling you to focus on course content, 

teaching, and student learning. Connect® Operations Management also offers a wealth of con-

tent resources for both instructors and students. This state-of-the-art, thoroughly tested system 

supports you in preparing students for the world that awaits.

For more information about Connect, go to www.mcgrawhillconnect.com, or contact 

your local McGraw-Hill sales representative.

C O U R S E S M A R T

CourseSmart is a new way to f nd and buy eTextbooks. At 

 CourseSmart you can save up to 50 percent of the cost of your 

print textbook, reduce your impact on the environment, and gain 

access to powerful web tools for learning. Try a free chapter to see if it’s right for you. Visit 

www.CourseSmart.com and search by title, author, or ISBN.

T E G R I T Y  C A M P U S :  L E C T U R E S  2 4 / 7

Tegrity Campus is a service that makes class time available 

24/7 by automatically capturing every lecture in a searchable 

format for students to review as they study and complete assignments. With a simple one-

click start-and-stop process, you capture all computer screens and corresponding audio. 

Students can replay any part of any class with easy-to-use browser-based viewing on a PC 

or Mac.

Educators know that the more students can see, hear, and experience class resources, the 

better they learn. In fact, studies prove it. With Tegrity Campus, students quickly recall key 

moments by using Tegrity Campus’s unique search feature. This helps students eff ciently 

f nd what they need, when they need it, across an entire semester of class recordings. Help 

turn all your students’ study time into learning moments, immediately supported by your 

lecture

To learn more about Tegrity watch a 2-minute Flash demo at http://tegritycampus.mhhe.com.

A S S U R A N C E  O F  L E A R N I N G  R E A D Y

Many educational institutions today are focused on the notion of assurance of learning, an 

important element of some accreditation standards. Operations and Supply Chain Manage-
ment is designed specif cally to support your assurance of learning initiatives with a simple, 

yet powerful solution.
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Each test bank question for Operations and Supply Chain Management maps to a spe-

cif c chapter learning objective listed in the text. You can use our test bank software, EZ 

Test and EZ Test Online, or Connect® Operations Management to easily query for learning 

objectives that will directly relate to the learning objectives for your course. You can then 

use the reporting features of EZ Test to aggregate student results in a similar fashion, mak-

ing the collection and presentation of assurance of learning data simple and easy.

M c G R AW - H I L L  C U S T O M E R  C A R E 

C O N TA C T  I N F O R M AT I O N

At McGraw-Hill, we understand that getting the most from new technology can be chal-

lenging. That’s why our services don’t stop after you purchase our products. You can 

e-mail our Product Specialists 24 hours a day to get product-training online. Or you can 

search our knowledge bank of Frequently Asked Questions on our support website. For 

Customer Support, call 800-331-5094, e-mail hmsupport@mcgraw-hill.com, or visit 

www.mhhe.com/support. One of our Technical Support Analysts will be able to assist 

you in a timely fashion. 
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Walkthrough
The following section 

highlights the key features 

developed to provide 

you with the best overall 

text available. We hope 

these features give you 

maximum support to 

learn, understand, and 

apply operations concepts.

Chapter Opener

Opening Vignettes

Each chapter opens with a 

short vignette to set the stage 

and help pique students’ 

interest in the material about 

to be studied. A few examples 

include:

• Boeing, Chapter 6, page 129

• United Parcel Service (UPS), 

Chapter 11, page 262

• Starbucks, Chapter 18, 

page 442

MANUFACTURING 
PROCESSES7

jac24021_ch07_145-165 copy.indd   146 12/7/12   11:52 AM

GE is starting a new lab at its global research head-

quarters in Niskayuna, New York, that is devoted to 

turning three-dimensional printing technology into 

a viable means of manufacturing functional parts 

for a range of its businesses, including those in-

volving health care and aerospace. The company 

aims to take advantage of the technology’s poten-

tial to make parts that are lighter, perform better, 

and cost less than parts made with conventional 

manufacturing techniques.

 Technology for printing three-dimensional objects 

has existed for decades, but its applications have 

been largely limited to novelty items and specialized 

custom fabrication, such as in making personalized 

prosthetics.  But  the technology has now improved 

to the point that these printers can make intricate 

objects out of durable materials, including ceram-

ics and metals such as titanium and aluminum,  with 

resolution on the scale of tens of micrometers. 

 As a result, companies such as GE and the Eu-

ropean defense and aerospace giant EADS are 

working to apply it in situations more akin to con-

ventional manufacturing, where large numbers of 

the same part are needed.

Source: Kevin Bullis, “GE and EADS to Print Parts for 
Airplanes,” Technology Review (MIT), May 9, 2011.

G E  A N D  E A D S  T O  P R I N T  PA R T S  F O R  A I R P L A N E S

T h e  Te c h n o l o g y  C o u l d  b e  U s e d  t o  M a k e  P a r t s  T h a t  P e r f o r m 
B e t t e r  a n d  C o s t  L e s s .

Learning Objectives
LO7–1 Understand what a manufacturing process is.

LO7–2 Explain how manufacturing processes are organized.

LO7–3 Analyze simple manufacturing processes.

LIGHTER LOAD: A CONVENTIONAL HINGE FOR THE COVER OF A JET ENGINE 

(TOP) COULD BE REPLACED BY THE MORE INTRICATE ONE AT BOTTOM, WHICH IS 

JUST AS STRONG BUT WEIGHS HALF AS MUCH. THE NEW DESIGN, CREATED BY 

EADS, IS MADE PRACTICAL BY THREE-DIMENSIONAL PRINTING TECHNOLOGY.

jac24021_ch07_145-165.indd   146 12/6/12   8:35 PM

U N I T E D  PA R C E L S E RV I C E  D R I V E  F O R  E F F I C I E N C Y

United Parcel Service, Inc., designs its delivery routes 

to avoid left turns, so as not to waste time waiting for a 

break in oncoming traffi c. And the company requires 

drivers to walk at a “brisk pace,” which it defi nes as 

2.5 paces a second, to keep things moving fast.

 UPS drivers have had to toss their keys and 

replace them with a digital-remote fob to turn on 

the ignition and unlock the bulkhead door. The 

company will save $70 million a year by going to a 

keyless system in which drivers start their vehicle 

with a fob hooked to their belt. That auto-

matic door opening saves 1.75 seconds 

per stop, or 6.5 minutes per driver per 

day, while also reducing motion and fa-

tigue. The company is “obsessive.” Each 

night, when drivers return from deliver-

ies, UPS industrial engineers study data 

from computers aboard each truck. The 

data show details such as how much 

drivers are idle, how often they back up, 

whether they are wearing seatbelts, or 

even seem to be going out of their way 

for lunch. The information helps shape 

new procedures.

Source: Adapted from Jennifer Levitz, “Delivery 
Drivers to Pick Up Pace by Surrendering Keys,” 
The Wall Street Journal, September 16, 2011, B6.

A UNITED PARCEL SERVICE (UPS) DRIVER DELIVERS PACKAGES IN GLENDALE, 

CALIFORNIA. UPS SAID ITS SECOND QUARTER PROFIT NEARLY DOUBLED POSTING A 

NET PROFIT OF  $845 MILLION, OR 84 CENTS A SHARE, COMPARED TO $445 MILLION 

OR 44 CENTS, A YEAR AGO.

jac24021_ch11_262-294.indd   262 12/6/12   8:48 PM
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OSCM at Work Boxes

The boxes provide examples 

or expansions of the topics 

presented by highlighting 

leading companies practicing 

new, breakthrough ways to 

run their operations. Examples 

include: 

• Eff ciency: It’s the Details That 

Count, Chapter 1, page 15

• What’s It Like Working on an 

Assembly Line?, Chapter 8, 

page 174

• J. D. Power and Associates 

Initial Quality Study of New 

Cars, Chapter 12, page 298

• Mr. Rounder Is On-Call at 

Hackensack University Medical 

Center, Chapter 24, page 664

Mr. Rounder Is On-Call 
at Hackensack University 
Medical Center

It’s the day after surgery, you’re lying in bed 

and the nurse informs you the doctor will be 

in shortly. Good news—just the person you’re 

hoping to see will be in soon. Sure enough 

in rolls your doctor, all 5 feet, 4 inches and 

215 pounds and you can’t believe your eyes. 

Not because the doctor is there as promised, 

but because your doctor is housed within a 

remote-controlled adult-sized robot. Does this 

sound a bit like science fi ction? It isn’t.

The sophisticated mechanical physician 

made its debut at Hackensack  University 

Medical Center. As part of  an initiative 

to improve the quality and effi ciency of  

 patient care, the medical center introduced 

 InTouch Health’s RP-6 for Remote Presence, 

“Mr. Rounder,” dubbed affectionately by staff, 

as part of  the services available to patients. 

Physician-to-patient communication is now 

possible regardless of  whether a physician 

is out of  town or out of  the country for that 

 matter. Garth H. Ballantyne, M.D., chief  of  

Minimally Invasive Surgery at the medical center and 

 Professor of  Surgery at the University of  Medicine and 

Dentistry of  New Jersey (UMDNJ), is the fi rst to “test drive” 

Mr. Rounder at Hackensack University Medical Center. 

Dr. Ballantyne is able to make his rounds off-site or from his 

offi ce anytime of  the day via a laptop computer connected 

to the Internet via broadband and a wireless network. The 

robot has a two-way video and 24 infrared sensors to navi-

gate its travels. Dr. Ballantyne’s image is displayed on a 

fl at-screen computer monitor mounted on top of  the robot. 

The screen rotates 340 degrees and pivots up and down 

creating personalized mechanical affectations. He views 

the patient and surroundings through a video camera 

 located above the monitor allowing live interactive com-

munication. Of  course in the meantime, patients continue 

to be monitored by the medical center’s Magnet award– 

winning nursing staff.

“The robot is remarkably personal. It provides virtual com-

munication and patients really like him. It has received an 

enthusiastic response,” said Dr. Ballantyne. “In essence, 

we are providing extra coverage patients might not ordi-

narily get. I am now able to connect and see my patients 

when family members are visiting. Driving the robot into 

the room is more personal than a phone call from my 

 offi ce.” Mr. Rounder also provides access to electronic pa-

tient fi les. “I can view vital signs, CT scans, blood tests—

much of  the technical data needed for patient care,” 

noted Dr.  Ballantyne. As you watch Mr. Rounder humming 

through the halls, you get a sense he’s become a famil-

iar face around Hackensack University Medical Center as 

staff  passing by quickly greet Dr. Ballantyne as though 

he’s really there—physically that is!

Source: Hackensack University Medical Center press release, December 
2004, www.intouchhealth.com/prhumc.pdf.

The Remote Presence Robot (RP-7) from InTouch Health is a mobile telemedicine 

unit that connects physicians and specialists with patients and other doctors in 

real time through computers equipped with cameras and microphones.

OSCM AT WORK
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EXAMPLE 13.3
The owners of a lumberyard want to design a control chart to monitor the quality of 2 3 4 

boards that come from their supplier. For their medium-quality boards they expect an average 

of four knotholes per 8-foot board. Design a control chart for use by the person receiving the 

boards using three-sigma (standard deviation) limits.

SOLUTION
For this problem,  

_
 c  5 4, s

p
 5  Ï

__
  

_
 c    5 2

UCL 5  
_
 c  1 z Ï

__
  

_
 c    5 4 1 3(2) 5 10

LCL 5  
_
 c  2 z Ï

__
  

_
 c    5 4 2 3(2) 5 22  0 (Zero is used since it is 

not possible to have a negative number of defects.) 

For a step-by-step 

walkthrough of this 

example, visit 

www.mhhe.com/

jacobs14e_sbs_ch13.
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Examples with 
Solutions

Examples follow quantitative 

topics and demonstrate specif c 

procedures and techniques. 

Clearly set off from the text, 

they help students understand 

the computations.

 A series of detailed, 

worked-out solutions for 

every example in the text can 

be found on the text website, 

which provides another 

level of detailed support for 

students. QR codes provide 

links to the step-by-step 

content.
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Strategy

Strategy icons are used to highlight 

material that describes alternative 

approaches that usually involve 

trade-offs.

Process

Process icons identify material 

that describes how things 

are done.

Analytics

Analytics icons identify content that 

ties decision models to relevant 

data.

Step by Step

Every example and solved problem 

in the book includes a step-by-step 

QR code. These draw students’ 

attention and provide students with 

a direct link to detailed, worked- out 

solutions on the text website.

Excel

Excel icons point out concepts where 

Excel templates are available on the 

text website.

Tutorials

The tutorial QR codes direct students 

to the ScreenCam tutorials on the 

text website. 

Strategy

Process

Analytics

For a step-by-step 

walkthrough of this 

example, visit 

www.mhhe.com/

jacobs14e_sbs_ch11.

jac24021_ch11_262-294.indd   274 12/6/12   8:49 PM

For the excel 
template, please visit

www.mhhe.com/jacobs14e

To view a tutorial on 

break-even analysis, visit

www.mhhe.com/

jacobs14e_tutorial_ch07.

jac24021_ch07_145-165.indd   152 12/7/12   12:33 PM
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Photos and Exhibits

Over 60 photos and 200 exhibits 

are included in the text to 

enhance the visual appeal and 

clarify text discussions. Many of 

the photos illustrate additional 

examples of companies that 

utilize the operations and supply 

chain concepts in their business.

Key Ideas

Important points in the text are 

called out and summarized in 

the margins.

Manufacturing

Cell

Project

Ineffcient

Processes

Mass Customization

Low Product Volume High

Low—

one-of-a-kind

High—

standardized

commodity

product

Product

Standardization

Workcenter

Assembly

Line

Continuous

Process

KEY IDEA
Individual learning can 
vary greatly across 
different employees. 
This can create 
challenges when 
estimating expected 
production rates.
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