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Just as lava flows from the core of the earth, operations and supply management is the 
core of business. Materials must flow through supply processes to create cash output and 
profits. 

In Operations and Supply Management: The Core 2e, we take students to the center of 
the business and focus on the core concepts and tools needed to ensure that these processes 
run smoothly.

The goal of this book is to provide you with the essential information that every man-
ager needs to know about operations and supply chain–related activities in a firm. Things 
have changed dramatically over the last few years. Organization structures are now much 
flatter, and rather than being functionally organized, companies often are organized by 
customer and product groups. Today’s manager cannot ignore how the real work of the 
organization is done. This book is all about how to get the real work done effectively. It 
makes little difference if you are officially in finance, marketing, accounting, or opera-
tions: The value-added work, the process of creating and delivering products, needs to 
be completed in a manner that is both high quality and maximally efficient. Many of the 
things you do, or will do, in your job are repetitive, even some of the most creative and 
high-profile activities. You should think of this course as preparing you to be your most 
productive and helping you help your organization be its most productive.

We can consider the importance of the material in this book on many levels, but let’s 
focus on three. First, consider your role as a business unit manager with people working 
under your supervision. Next, in the longer term, you probably have aspirations to become 
a senior executive with responsibility for multiple businesses or products. Finally, you may 
decide to specialize in operations and supply chain management as a long-term career.

In your role as a manager with people working under your supervision, one of your 
major duties will be to organize the way work is done. There needs to be some struc-
ture to the work process, including how information is captured and analyzed, as well as 
how decisions and changes and improvements are made. Without a logical or structured 
approach, even a small group may be subject to errors, ineffiencies, and even chaos.

Designing efficient process flows is an important element of getting a group to work 
together. If your group is involved in creative activities such as designing cars, buildings, 
or even stock portfolios, there still needs to be structure to how the work is done, who is 
responsible for what, and how progress is reported. The concepts of project management, 
manufacturing and service process design, capacity analysis, and quality in this text are all 
directly related to the knowledge you will need to be a great supervisor in your organiza-
tion, and getting your group to work productively and efficiently will lead to success and 
more responsibility for you.

Next, think about becoming a senior executive. Making acquisitions, planning mergers, 
and buying and selling divisions will get your name and picture in business magazines. 
Deals are easily explained to boards, shareholders, and the media. They are newsworthy 
and offer the prospect of nearly immediate gratification, and being a deal maker is consis-
tent with the image of the modern executive as someone who focuses on grand strategy and 
leaves operations details to others. Unfortunately, the majority of deals are unsuccessful. 
The critical element of success, even with the grandest deals, can still be found most often 
in the operational details.

PREFACE
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Real success happens when operational processes can be improved. Productivity 
improvements from things such as sharing customer service processes, purchasing sys-
tems, distribution and manufacturing systems, and other processes can lead to great syner-
gies and success. Operations accounts for 60 to 80 percent of the direct expenses that limit 
the profit of most firms. Without these operations synergies, designed and implemented by 
executives with a keen understanding of the concepts in this book, companies are often left 
with expensive debt, disappointed customers and shareholders, and pressure on the bottom 
line—on earnings.

Finally, you may be interested in a career in operations and supply chain management.  
Well, you are not alone. Professional organizations such as APICS, the Institute for  
Supply Management, and the Council of Supply Chain Management Professionals have 
well over 200,000 members participating in regular monthly meetings, annual confer-
ences, and certification programs. Entry-level jobs might be as a forecast strategist, project 
manager, inventory control manager, production supervisor, purchasing manager, logis-
tics manager, or warehouse specialist. In addition, top operations students may obtain 
their initial jobs with consulting firms, working as business process analysts and system  
design specialists.

We encourage you to talk to your instructor about what you want to get out of the 
course. What are your career aspirations, and how do they relate to the material in this 
course? Write your instructor a short e-mail describing what you want to do in the future—
this is invaluable information for tailoring the material in the course to your needs. As you 
work through the text, share your experiences and insights with the class. Being an active 
student is guaranteed to make your experience more valuable and interesting.
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A NOTE TO INSTRUCTORS

Operations and Supply Chain Management: The Core derives its title from a combination 
of ideas and trends. The book is designed to be lean and focused, much in the tradition of 
the concepts taught in the book. The topics selected are the result of the study of the syllabi 
of dozens of representative U.S. universities. There are a wide variety of topics covered, 
many more than could be covered in a single course. Our “big book,” Operations and Supply 
Chain Management, is comprehensive and is intended for those who want to pick and choose 
topics that best fit the objectives of their course. The “Core” book covers the topics most 
commonly included in these courses and has material sufficient for a 12- to 15-week course.

As is well known in the field, success for companies today requires successfully manag-
ing the entire supply flow, from the sources of the firm, through the value-added processes 
of the firm, and on to the customers of the firm.

In Operations and Supply Chain Management: The Core 5e, we take students to the 
center of the business and focus on the core concepts and tools needed to ensure that these 
processes run smoothly.

Discussion of Fifth Edition Revisions
Many of the revisions to the fifth edition have been driven by our focus on supply chain 
analytics. Supply chain analytics involves the analysis of data to better solve business prob-
lems. We recognize that this is not really new since data have always been used to solve 
business problems. But what is new is the reality that there are a great deal more data now 
available for decision making.

In the past, most analysis involved the generation of standard and ad hoc reports that 
summarized the current state of the firm. 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 simple alerting 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 optimi-
zation, possibly in real time, to support decisions.

In this new edition we have refined the 11 Analytics Exercises that have proven to be so 
popular in our books. These Analytics Exercises use settings that are modern and familiar 
to students taking the course. They include Starbucks, cell phones, notebook computers, 
Taco Bell Restaurant, Tesla, a retail Web site–based company, and industrial products that 
are sourced from China/Taiwan and sold globally.

In this book, all of the chapters have been designed to be independent. We have put 
much effort into the organization of the book, but recognize that our organization might 
not align with the way you are using the material in your course. In addition, many of you 
may custom publish a version of the book to exactly meet your needs. The chapters have 
been designed to allow this type of customization.

The chapters are all now tightly organized by special learning objectives. The learning 
objectives for the chapter are defined at the start. Special contiguous sections are designed 
to cover each objective. The chapter summary and discussion and objective questions are 
also organized by learning objective. This new organization allows material to be assigned 
at the level of learning objective. If the desire might be to skip some advanced techniques, 
for example, this can be done easily by not assigning the specific learning objective. This 
allows considerable flexibility in how the material is used in a class.

The material has also been adapted to work well with electronic media, since this is now 
becoming the media of choice at many universities.
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TECHNOLOGY

McGraw-Hill Connect Features
Connect offers a number of powerful tools and features to make managing assignments 
easier so faculty can spend more time teaching. With Connect, students can engage with 
their coursework anytime and anywhere making the learning process more accessible and 
efficient. Connect offers you the features described below.

Instructor Library
The Connect Instructor Library is your repository for additional resources to improve stu-
dent engagement in and out of class. You can select and use any asset that enhances your 
lecture. The Connect Instructor Library includes:

	 ∙	 PowerPoint Slides 
	 ∙	 Text Figures 
	 ∙	 Instructor’s Solutions Manual 
	 ∙	 Test Banks
	 ∙	 Excel Templates

Student Study Center
The Connect Student Study Center is the place for students to access additional resources. 
The Student Study Center offers students quick access to study and review material.

Tegrity Campus: Lectures 24/7
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 when 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 search 
helps students efficiently find what they need, when they need it, across an entire semester 
of class recordings. Help turn all your students’ study time into learning moments that are 
immediately supported by your lecture. To learn more about Tegrity, watch a two-minute 
Flash demo at www.tegrity.com.

OPERATIONS MANAGEMENT AND THE AACSB

Assurance of Learning Ready
Many educational institutions today are focused on the notion of assur-
ance of learning, an important element of some accreditation standards. 
Operations and Supply Chain Management is designed specifically to sup-

port your assurance of learning initiatives with a simple yet powerful solution.
Each test bank question for Operations and Supply Chain Management maps to a 

specific chapter learning outcome/objective listed in the text. You can use our test bank 
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software, EZ Test and EZ Test Online, or Connect Operations Management to easily query 
for learning outcomes/objectives that directly relate to the learning objectives for your 
course. You can then use the reporting features of EZ Test to aggregate student results in 
similar fashion, making the collection, presentation, and assurance of learning data simple 
and easy.

AACSB Statement
McGraw-Hill Education is a proud corporate member of 
AACSB International. Understanding the importance and 
value of AACSB accreditation, Operations and Supply Chain 

Management recognizes the curricula guidelines detailed in the AACSB standards for 
business accreditation by connecting selected questions in the test bank to the six general 
knowledge and skill areas in the AACSB standards Assessment of Learning Standards.

The statements contained in Operations and Supply Chain Management are provided 
only as a guide for the users of this textbook. The AACSB leaves content coverage and 
assessment within the purview of individual schools, the mission of the school, and the 
faculty. While Operations and Supply Chain Management and the teaching package make 
no claim of any specific AACSB qualification or evaluation, we have within the test bank 
labeled questions according to the six general knowledge and skill areas.

McGraw-Hill Customer Experience Contact Information
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 Web site. For 
Customer Support, call 800-331-5094 or visit mpss.mhhe.com. One of our Technical 
Support Analysts will be able to assist you in a timely fashion.
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You’re in the driver’s seat.
Want to build your own course? No problem. Prefer to use our 
turnkey, prebuilt course? Easy. Want to make changes throughout the 
semester? Sure. And you’ll save time with Connect’s auto-grading too.

They’ll thank you for it.
Adaptive study resources like SmartBook® help your 
students be better prepared in less time. You can 
transform your class time from dull definitions to dynamic 
debates. Hear from your peers about the benefits of 
Connect at www.mheducation.com/highered/connect.

Make it simple, make it affordable. 
Connect makes it easy with seamless integration using any of the major 
Learning Management Systems—Blackboard®, Canvas, and D2L, among 
others—to let you organize your course in one convenient location. 
Give your students access to digital materials at a discount with our 
inclusive access program. Ask your McGraw-Hill representative for more 
information.

Solutions for your challenges.
A product isn’t a solution. Real solutions are affordable, 
reliable, and come with training and ongoing support 
when you need it and how you want it. Our Customer 
Experience Group can also help you troubleshoot 
tech problems—although Connect’s 99% uptime 
means you might not need to call them. See for 
yourself at status.mheducation.com

Students—study more efficiently, retain more 
and achieve better outcomes. Instructors—
focus on what you love—teaching.

SUCCESSFUL SEMESTERS INCLUDE CONNECT

65%
Less Time 
Grading

©Hill Street Studios/Tobin Rogers/Blend Images LLC

For Instructors
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Effective, efficient studying.
Connect helps you be more productive with your 
study time and get better grades using tools like 
SmartBook, which highlights key concepts and creates 
a personalized study plan. Connect sets you up for 
success, so you walk into class with confidence and  
walk out with better grades.

Study anytime, anywhere.
Download the free ReadAnywhere app and access 
your online eBook when it’s convenient, even if you’re 
offline. And since the app automatically syncs with your 
eBook in Connect, all of your notes are available every 
time you open it. Find out more at www.mheducation.
com/readanywhere

No surprises. 
The Connect Calendar and 
Reports tools keep you on track 
with the work you need to get 
done and your assignment 
scores. Life gets busy; Connect 
tools help you keep learning 
through it all.

“I really liked this app—it 
made it easy to study when 

you don't have your text-
book in front of you.”

- Jordan Cunningham, 
   Eastern Washington University

Chapter 12 Quiz Chapter 11 Quiz

Chapter 7 Quiz

Chapter 13 Evidence of Evolution Chapter 11 DNA Technology

Chapter 7 DNA Structure and Gene...

and 7 more...

13 14

©Shutterstock/wavebreakmedia

For Students

Learning for everyone. 
McGraw-Hill works directly with Accessibility Services 
Departments and faculty to meet the learning needs of all 
students. Please contact your Accessibility Services office  
and ask them to email accessibility@mheducation.com, or  
visit www.mheducation.com/about/accessibility.html for  
more information.
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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.

Major Study and Learning Features

Confirming Pages

jac38881_ch02_024-043.indd 24 

08/02/18  03:04 PM

CHAPTER 2

ALPHABET (GOOGLE) OPERATIONS STRATEGYStarting as Google in 1998 in the search engine business, Alphabet, now the par-

ent company, has developed a diverse portfolio of products that include self-driving 

car technology, mapping-enabled cameras, thermostats that learn, smoke alarms, 

and electronic lighting switches. Each division of Alphabet operates as a separate 

brand such as Google, Calico, Nest, and others.The divisions are run much like start-ups, where the entrepreneurs can build 

and run the entity with the autonomy and speed needed to develop innovative 

Learning Objectives
LO2–1  Know what a sustainable business strategy is and how it relates to operations 

and supply chain management.LO2–2  Define operations and supply chain strategy.LO2–3  Explain how operations and supply chain strategies are implemented.
LO2–4  Understand why strategies have implications relative to business risk.
LO2–5  Evaluate productivity in operations and supply chain management.

STRATEGY AND SUSTAINABILITY

Chapter Opener
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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:

	 ∙	 Alphabet (Google) Operations Strategy, Chapter 2
	 ∙	 From Bean to Cup: Starbucks Global Supply Chain Challenge, Chapter 3
	 ∙	 Inside the iPhone X, Chapter 9
	 ∙	 Boeing 787 Dreamliner, Chapter 13

Confirming Pages

jac38881_ch01_002-023.indd 3 08/07/18  04:30 PM

In the context of major business func-

tions, operations and supply chain manage-

ment involves specialists in product design, 

purchasing, manufacturing, service opera-

tions, logistics, and distribution. These spe-

cialists are mixed and matched in many 

different ways depending on the product 

or service. For a firm that sells electronic 

devices, like Apple, these are the func-

tions responsible for designing the devices, 

acquiring materials, coordinating equip-

ment resources to convert material to prod-

ucts, moving the product, and exchanging 

the final product with the customer. Some 

firms are focused on services, such as a hospital. Here, the context involves man-

aging resources, including the operating rooms, labs, and hospital beds used to 

nurse patients back to health. In this context, acquiring materials, moving patients, 

and coordinating resource use are keys to success. Other firms are more special-

ized, such as Amazon. Here, purchasing, Web site services, logistics, and distribu-

tion need to be carefully coordinated for success.

In our increasingly interconnected and interdependent global economy, the pro-

cess of delivering finished goods, services, and supplies from one place to another 

is accomplished by means of mind-boggling technological innovation, clever new 

applications of old ideas, seemingly magical mathematics, powerful software, and 

old-fashioned concrete, steel, and muscle. This book is about doing this at low 

cost while meeting the requirements of demanding customers. Success involves 

the clever integration of a great operations-related strategy, processes that can 

deliver the products and services, and analytics that support the ongoing decisions 

needed to manage the firm. Our goal in this book is to introduce students to basic 

operations and supply chain concepts so they understand how things should be 

done and the importance of these functions to the success of the firm.

©franz12/Shutterstock

Strategy

Processes

Analytics
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Photos and Exhibits
Photos and exhibits in the text 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.

Confirming Pages
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The second is that a service requires some degree of interaction with the customer for 
it to be a service. The interaction may be brief, but it must exist for the service to be 
complete. Where face-to-face service is required, the service facility must be designed 
to handle the customer’s presence. Goods, on the other hand, are generally produced in a 
facility separate from the customer. They can be made according to a production schedule 
that is efficient for the company.

The third is that services, with the big exception of hard technologies such as auto-
mated teller machines (ATMs) and information technologies such as answering machines 
and automated Internet exchanges, are inherently heterogeneous—they vary from day to 
day and even hour by hour as a function of the attitudes of the customers and the servers. 
Thus, even highly scripted work, such as found in call centers, can produce unpredictable 
outcomes. Goods, in contrast, can be produced to meet very tight specifications day-in and 

it can be reworked or scrapped.
The fourth is that services as a process are perishable and time dependent, and unlike 

goods, they can’t be stored. You cannot “come back last week” for an air flight or a day on 
campus.

And fifth, the specifications of a service are defined and evaluated as a package of fea-
tures that affect the five senses. These features relate to the location, decoration, and layout 
of the facility where the service is housed, for example. Other features are the training 
and attitude of employees, and the consistency of service performance. Such attributes as 
speed, privacy, and security are other features that define a service.

The Goods–Services Continuum
Almost any product offering is a combination of goods and services. In Exhibit 1.3, we 
show this arrayed along a continuum of “pure goods” to “pure services.” The continuum 
captures the main focus of the business and spans from firms that just produce products 
to those that only provide services. Pure goods industries have become low-margin com-
modity businesses, and in order to differentiate, they are often adding some services. Some 
examples are providing help with logistical aspects of stocking items, maintaining exten-
sive information databases, and providing consulting advice.

Pure Goods
Food products

Chemicals
Mining

Goods Services

Core Goods
Appliances

Automobiles
Data storage systems

Core Services
Hotels

Airlines
Internet service

providers

Pure Services
University
Medical

Investment

e x h i b i t  1 . 3 The Goods–Services Continuum
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 ∙ How well are we able to maintain the dimensional tolerance on our three-inch 
ball bearing assembly? Given the variability of our process for making this ball  
bearing, how many defects would we expect to produce per million bearings that 
we make?

 ∙ How long does it take for customers to be served from our drive-through window 
during the busy lunch period?

Processes that provide goods and services usually exhibit some variation in their output. 
This variation can be caused by many factors, some of which we can control and others 
that are inherent in the process. Variation that is caused by factors that can be clearly iden-
tified and possibly even managed is called assignable variation. For example, variation 
caused by workers not being equally trained or by improper machine adjustment is assign-
able variation. Variation that is inherent in the process itself is called common variation. 
Common variation is often referred to as random variation and may be the result of the 
type of equipment used to complete a process, for example.

As the title of this section implies, this material requires an understanding of very basic 
statistics. Recall from your study of statistics involving numbers that are normally distrib-
uted the definition of the mean and standard deviation. The mean  (  ̄  X   )  is just the average 
value of a set of numbers. Mathematically this is

    ̄  X   =   
 ∑  
i=1

  
n

    x  i  
 _____ 

n
    [10.1]

where:

xi = Observed value
n = Total number of observed values

Assignable variation
Deviation in the 
output of a process 
that can be clearly 
identified and 
managed.

Common variation
Deviation in the 
output of a process 
that is random and 
inherent in the 
process itself.

MARSHMALLOW CANDY 
PEEPS CHICKS GET A QUALITY 

CONTROL CHECK AS THEY 

MOVE DOWN A CONVEYOR 

BELT INSIDE THE JUST 
BORN INC. MANUFACTURING 

FACILITY IN BETHLEHEM, 
PENNSYLVANIA.
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Concept Connections
Concept Connections draws together various end-of-chapter sections 
including Key Terms, Solved Problems, Discussion Questions, Objective 
Questions, Cases, Analytics Exercises, and Practice Exams.
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Current Issues in Operations and Supply Chain Management
OSCM is a dynamic field, and issues arising in global enterprise present exciting new 
challenges for operations managers. Looking forward to the future, we believe the major 
challenges in the field will be as follows:

 1. Coordinating the relationships between mutually supportive but separate 
organizations. Recently, there has been a dramatic surge in the outsourcing of 
parts and services as companies seek to minimize costs. Many companies now 
even outsource major corporate functions, such as information systems, product 
development and design, engineering services, and distribution. The ability to 
coordinate these activities is a significant challenge for today’s operations and sup-
ply chain manager.

 2. Optimizing global supplier, production, and distribution networks. The imple-
mentation of global enterprise resource planning systems, now common in large 
companies, has challenged managers to use all of this information. Operations and 
supply chain analytics involves leveraging this information for making decisions 
related to resources such as inventory, transportation, and production.

 3. Managing customer touch points. As companies strive to become superefficient, 
they often scrimp on customer support personnel (and training) required to effec-
tively staff service departments, help lines, and checkout counters. This leads to the 
frustrations we have all experienced, such as being placed in call-center limbo seem-
ingly for hours, getting bad advice when finally interacting with a company rep, and 
so on. The issue here is to recognize that making resource utilization decisions must 
capture the implicit costs of lost customers as well as the direct costs of staffing.

 4. Raising senior management awareness of OSCM as a significant competitive 
weapon. Many senior executives entered the organization through finance, strat-
egy, or marketing; built their reputations on work in these areas; and as a result 
often take OSCM for granted. As we will demonstrate in this book, this can be 
a critical mistake when we realize how profitable companies such as Amazon, 
Apple, Taco Bell, and Southwest Airlines are. These are companies where execu-
tives have creatively used OSCM for competitive advantage.

CONCEPT CONNECTIONS

LO1–1  Identify the elements of operations and supply chain management (OSCM).

 ∙ Processes are used to implement the strategy of the firm.
 ∙ Analytics are used to support the ongoing decisions needed to manage the firm.
Operations and supply chain management (OSCM) The design, operation, and 
improvement of the systems that create and deliver the firm’s primary products and services.
Process One or more activities that transform inputs into outputs.
Product–service bundling When a firm builds service activities into its product offerings to 
create additional value for the customer.

LO1–2  Evaluate the efficiency of the firm.

Criteria that relate to how well the firm is doing include:

 ∙ Efficiency
 ∙ Effectiveness
 ∙ Value created in its products and services

Solved Problems
Representative problems are placed at the end of appropriate chapters. 
Each includes a worked-out solution giving students a review before 
solving problems on their own.
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Model 1 (See Exhibit 7.12.)
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    [7.3]

Model 2

   
 L  q   =   

 λ   2 
 ________ 

2μ(μ − λ)
  
  

       W  q   =   
 L  q   ___ 
λ
  
    

 L  s   =  L  q   +   
λ
 __ 

μ
  
  

       W  s   =   
 L  s   ___ 
λ
  
    [7.4]

Model 3
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λ
 __ 

μ
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 _ 
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   [7.5]

SOLVED PROBLEMS

SOLVED PROBLEM 1

Quick Lube Inc. operates a fast lube and oil change garage. On a typical day, customers arrive at the 
rate of three per hour, and lube jobs are performed at an average rate of one every 15 minutes. The 
mechanics operate as a team on one car at a time.

Assuming Poisson arrivals and exponential service, find:

 a. The utilization of the lube team.
 b. The average number of cars in line.
 c. The average time a car waits before it is lubed.
 d. The total time it takes to go through the system (that is, waiting in line plus lube time).

Solution

λ = 3, μ = 4

 a. Utilization  ρ =   
λ
 __ 

μ
   =   

3
 __ 

4
   = 75 percent .

 b.   L  q   =   
 λ   2 
 ________ 

μ(μ − λ)
   =   

 3   2 
 ________ 

4(4 − 3)
   =   

9
 __ 

4
   = 2.25 cars in line .

 c.   W  q   =   
 L  q   ___ 
λ
   =   

2.25
 ____ 

3
   = 0.75  hour, or 45 minutes.

 d.   W  s   =   
 L  s   __ 
λ
   =   

λ
 _____ 

μ − λ
   / λ =   

3
 _____ 

4 − 3
   / 3 = 1 hour (waiting + lube) .

 
Excel: 
Queue
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Practice Exam
The practice exam includes many straightforward review questions, but 
also has a selection that tests for mastery and integration/application 
level understanding—that is, the kind of questions that make an exam 
challenging.
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PRACTICE EXAM

 1. A strategy that is designed to meet current needs with-
out compromising the ability of future generations to 
meet their needs.

 2. The three criteria included in a triple bottom line.
 3. The seven operations and supply chain competitive 

dimensions.
 4. It is probably most difficult to compete on this major 

competitive dimension.
 5. This occurs when a company seeks to match what a 

competitor is doing while maintaining its existing 
competitive position.

 6. A criterion that differentiates the products or services 
of one firm from those of another.

 7. A screening criterion that permits a firm’s products to 
be considered as possible candidates for purchase.

 8. A diagram showing the activities that support a com-
pany’s strategy.

 9. A measure calculated by taking the ratio of output to 
input.

On the Timbuk2 Web site, the company argues that its 
team members are the same hardworking group of bag fanat-
ics as before, designing and making great bags and supporting 
the local community and an increasingly competitive global 
market. The company reports that demand is still strong for 
the custom messenger bags made in San Francisco and that 
the new laptop bags sourced from China are receiving rave 
reviews. The additional business is allowing the company 
to hire more people in all departments at its San Francisco 
headquarters—creating even more jobs locally.

Questions
 1. Consider the two categories of products that Timbuk2 

makes and sells. For the custom messenger bag, what 
key competitive dimensions are driving sales? Are the 

company’s competitive priorities different for the new 
laptop bags sourced in China?

 2. Compare the assembly line in China to that in San 
Francisco along the following dimensions: (1) volume 
or rate of production, (2) required skill of the workers, 
(3) level of automation, and (4) amount of raw materi-
als and finished goods inventory.

 3. Draw two diagrams, one depicting the supply chain for 
those products sourced in China and the other depict-
ing the bags produced in San Francisco. Show all the 
major steps, including raw material, manufacturing, 
finished goods, distribution inventory, and transporta-
tion. Other than manufacturing cost, what other costs 
should Timbuk2 consider when making the sourcing 
decision?

Answers to Practice Exam 1. Sustainable 2. Social, economic, environmental 3. Cost or price, quality, delivery speed, 
delivery reliability, coping with changes in demand, flexibility and speed of new-product introduction, other product-specific 
criteria 4. Cost 5. Straddling 6. Order winner 7. Order qualifier 8. Activity-system map 9. Productivity

Cases
Cases allow students to think critically about issues discussed in the 
chapter. Cases include:

The Tao of Timbuk2, Chapter 2
Shouldice Hospital—A Cut Above, Chapter 4
Pro Fishing Boats—A Value Stream Mapping Exercise, Chapter 12
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CASE: THE TAO OF TIMBUK2*

“Timbuk2 is more than a bag. It’s more than a brand. 
Timbuk2 is a bond. To its owner, a Timbuk2 bag is a depend-
able, everyday companion. We see fierce, emotional attach-
ments form between Timbuk2 customers and their bags all 
the time. A well-worn Timbuk2 bag has a certain patina—
the stains and scars of everyday urban adventures. Many 
Timbuk2 bags are worn daily for a decade or more, accompa-
nying the owner through all sorts of defining life events. True 
to our legend of ‘indestructibility,’ it’s not uncommon for a 
Timbuk2 bag to outlive jobs, personal relationships, even 
pets. This is the Tao of Timbuk2.”

What makes Timbuk2 so unique? Visit the Web site at 
www.timbuk2.com and see for yourself. Each bag is custom 
designed by the customer on the Web site. After the customer 
selects the basic bag configuration and size, colors for each 
of the various panels are presented; various lines, logos, 
pockets, and straps are selected so that the bag is tailored to 
the exact specifications of the customer. A quick click of the 
mouse and the bag is delivered directly to the customer in 
only two days. How does Timbuk2 do this?

This San Francisco–based company is known for produc-
ing high-quality custom and classic messenger bags. It has a 
team of approximately 25 hardworking cutters and sewers in 
its San Francisco plant. Over the years, it has fine-tuned its 

production line to make it as efficient as possible while pro-
ducing the highest-quality messenger bags available.

The local manufacturing is focused on the custom mes-
senger bag. For these bags, orders are taken over the Internet. 
Customers are offered many configuration, size, color, 
pocket, and strap options. The bag is tailored to the exact 
specifications of the customer on the Timbuk2 assembly line 
in San Francisco and sent via overnight delivery directly to 
the customer.

Recently, Timbuk2 has begun making some of its new 
products in China, which is a concern to some of its long-
standing customers. The company argues that it has designed 
its new products to provide the best possible features, qual-
ity, and value at reasonable prices and stresses that these new 
products are designed in San Francisco. Timbuk2 argues that 
the new bags are much more complex to build and require 
substantially more labor and a variety of very expensive 
machines to produce. It argues that the San Francisco factory 
labor cost alone would make the retail price absurdly high. 
After researching a dozen factories in China, Timbuk2 found 
one that it thinks is up to the task of producing these new 
bags. Much as in San Francisco, the China factory employs a 
team of hardworking craftspeople who earn good wages and 
an honest living. Timbuk2 visits the China factory every four 
to eight weeks to ensure superior quality standards and work-
ing conditions.*Special thanks to Kyle Cattani of Indiana University for this case.
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Analytics Exercises
There are so much more data now available for decision making. The 
analytics movement takes this to a new level using statistical analysis to 
extrapolate what to expect in the future to support operations and supply 
chain decisions. A series of 11 analytics exercises are spread through the 
chapters. These include:

Forecasting Supply Chain Demand: Starbucks Corporation, Chapter 3
Designing a Manufacturing Process: Notebook Computer Assembly 
Line, Chapter 6
Processing Customer Orders: Analyzing a Taco Bell Restaurant, 
Chapter 7
Global Sourcing Decisions—Grainger: Reengineering the China/U.S. 
Supply Chain, Chapter 13
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 a. Draw the precedence diagram.
 b. What is the workstation cycle time required to produce 15 units per hour?
 c. Balance the line so that only four workstations are required. Use whatever 

method you feel is appropriate.
 d. What is the efficiency of your line balance, assuming the cycle time from  

part (b)?

ANALYTICS EXERCISE: DESIGNING A MANUFACTURING PROCESS

A Notebook Computer  
Assembly Line
A manufacturing engineering section manager is examining 
the prototype assembly process sheet (shown in Exhibit 6.8) 
for his company’s newest subnotebook computer model. 
With every new model introduced, management felt that the 
assembly line had to increase productivity and lower costs, 
usually resulting in changes to the assembly process. When 
a new model is designed, considerable attention is directed 
toward reducing the number of components and simplify-
ing parts production and assembly requirements. This new 
computer was a marvel of high-tech, low-cost innovation and 
should give the company an advantage during the upcoming 
fall/winter selling season.

Production of the subnotebook is scheduled to begin in 
10 days. Initial production for the new model is to be 150 
units per day, increasing to 250 units per day the follow-
ing week (management thought that eventually produc-
tion would reach 300 units per day). Assembly lines at the 
plant normally are staffed by 10 operators who work at a 
14.4-meter-long assembly line. The line is organized in a 
straight line with workers shoulder to shoulder on one 
side. The line can accommodate up to 12 operators if there 
is a need. The line normally operates for 7.5 hours a day 
(employees work from 8:15 A.M. to 5:00 P.M. and regular 
hours include one hour of unpaid lunch and 15 minutes of 
scheduled breaks). It is possible to run one, two, or three 
hours of overtime, but employees need at least three days’ 
notice for planning purposes.

TASK TASK TIME (SECONDS) TASKS THAT MUST PRECEDE

 1. Assemble cover. 75 None

 2. Install LCD in cover. 61 Task 1

 3. Prepare base assembly. 24 None

 4. Install M-PCB in base. 36 Task 3

 5. Install CPU. 22 Task 4

 6. Install backup batteries and test. 39 Task 4

 7. Install Accupoint pointing device and wrist rest. 32 Task 4

 8. Install speaker and microphone. 44 Task 4

 9. Install auxiliary printed circuit board (A-PCB) on M-PCB. 29 Task 4

10. Prepare and install keyboard. 26 Task 9

11.  Prepare and install digital video drive (DVD) and hard disk 
drive (HDD).

52 Task 10

12. Install battery pack.  7 Task 11

13. Insert memory card.  5 Task 12

14. Start software load.  11 Tasks 2, 5, 6, 7, 8, 13

15. Software load (unattended). 310 Task 14

16. Test video display.  60 Task 15

17. Test keyboard.  60 Task 16

e x h i b i t  6 . 8Notebook Computer Assembly Process Sheet
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CHAPTER 1

STRATEGY, PROCESSES, AND ANALYTICS

This book is about designing and operating processes that deliver a firm’s goods 

and services in a manner that matches customers’ expectations. Really successful 

firms have a clear and focused idea of how they intend to make money. Be it high-

end products or services that are custom-tailored to the needs of a single customer 

or generic, inexpensive commodities that are bought largely on the basis of cost, 

competitively producing and distributing these products is a great challenge.

Learning Objectives

LO1–1 	 Identify the elements of operations and supply chain management (OSCM).

LO1–2 	 Evaluate the efficiency of the firm.

LO1–3 	 Know the potential career opportunities in operations and supply chain 
management.

LO1–4 	 Recognize the major concepts that define the operations and supply chain 
management field.

OPERATIONS AND 
SUPPLY CHAIN 
MANAGEMENT
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In the context of major business func-

tions, operations and supply chain manage-

ment involves specialists in product design, 

purchasing, manufacturing, service opera-

tions, logistics, and distribution. These spe-

cialists are mixed and matched in many 

different ways depending on the product 

or service. For a firm that sells electronic 

devices, like Apple, these are the func-

tions responsible for designing the devices, 

acquiring materials, coordinating equip-

ment resources to convert material to prod-

ucts, moving the product, and exchanging 

the final product with the customer. Some 

firms are focused on services, such as a hospital. Here, the context involves man-

aging resources, including the operating rooms, labs, and hospital beds used to 

nurse patients back to health. In this context, acquiring materials, moving patients, 

and coordinating resource use are keys to success. Other firms are more special-

ized, such as Amazon. Here, purchasing, Web site services, logistics, and distribu-

tion need to be carefully coordinated for success.

In our increasingly interconnected and interdependent global economy, the pro-

cess of delivering finished goods, services, and supplies from one place to another 

is accomplished by means of mind-boggling technological innovation, clever new 

applications of old ideas, seemingly magical mathematics, powerful software, and 

old-fashioned concrete, steel, and muscle. This book is about doing this at low 

cost while meeting the requirements of demanding customers. Success involves 

the clever integration of a great operations-related strategy, processes that can 

deliver the products and services, and analytics that support the ongoing decisions 

needed to manage the firm. Our goal in this book is to introduce students to basic 

operations and supply chain concepts so they understand how things should be 

done and the importance of these functions to the success of the firm.

©franz12/Shutterstock

Strategy

Processes

Analytics
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WHAT IS OPERATIONS AND SUPPLY  
CHAIN MANAGEMENT?

Operations and supply chain management (OSCM) is defined as the design, opera-
tion, and improvement of the systems that create and deliver the firm’s primary products 
and services. Like marketing and finance, OSCM is a functional field of business with 
clear line management responsibilities. OSCM is concerned with the management of the 
entire system that produces a product or delivers a service. Producing a product such as 
the Men’s Nylon Supplex Parka or providing a service, such as a cellular phone account, 
involves a complex series of transformation processes.

Exhibit 1.1 shows a supply network for a Men’s Nylon Supplex Parka sold on Web 
sites such as L.L.Bean or Land’s End. We can understand the network by looking at the 
four color-coded paths. The blue path traces the activities needed to produce the Polartec 
insulation material used in the parkas. Polartec insulation is purchased in bulk, pro-
cessed to get the proper finish, and then dyed prior to being checked for consistency—or  
grading—and color. It is then stored in a warehouse. The red path traces the production 
of the nylon, Supplex, used in the parkas. Using a petroleum-based polymer, the nylon is 
extruded and drawn into a yarnlike material. From here the green path traces the many 
steps required to fabricate the clothlike Supplex used to make the parkas. The yellow 
path shows the Supplex and Polartec material coming together and used to assemble the 
lightweight and warm parkas. The completed parkas are sent to a warehouse and on to 
the retailer’s distribution center. The parkas are then picked and packed for shipment to 
individual customers.

Think of the supply network as a pipeline through which material and information flow. 
There are key locations in the pipeline where material and information are stored for future 
use: Polartec is stored near the end of the blue pipeline; Supplex is stored near the end 
of the red pipeline. In both cases, fabric is cut prior to merging with the yellow pipeline. 
At the beginning of the yellow path, bundles of Supplex and Polartec are stored prior to 
their use in the fabrication of the parkas. At the end of the yellow path are the distribu-
tion steps, which involve storing to await orders, picking according to the actual customer 

order, packing, and finally shipping to the customer.
Networks such as this can be constructed for any product or service. Typically, 

each part of the network is controlled by different companies, including the 
nylon Supplex producer, the Polartec producer, the parka manufacturer, and 

the catalog sales retailer. All of the material is moved using transportation 
providers, ships and trucks in this case. The network also has a global 

dimension, with each entity potentially located in a different country.
Success in today’s global markets requires a business strategy that 

matches the preferences of customers with the realities imposed by 
complex supply networks. A sustainable strategy that meets the 
needs of shareholders and employees and preserves the environment 
is critical.

In the context of our discussion, the terms operations and supply 
chain take on special meaning. Operations refers to manufactur-
ing and service processes that are used to transform the resources 
employed by a firm into products desired by customers. For exam-
ple, a manufacturing process would produce some type of physical 
product, such as an automobile or a computer. A service process 

LO1–1 Identify 
the elements of 
operations and 
supply chain 
management (OSCM).

Operations and 
supply chain 
management (OSCM)
The design, operation, 
and improvement 
of the systems that 
create and deliver the 
firm’s primary products 
and services.
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would produce an intangible product, such as a call center that provides information to cus-
tomers stranded on the highway or a hospital that treats accident victims in an emergency 
room. Planning the use of these processes involves analyzing capacity, labor, and material 
needs over time. Ensuring quality and making ongoing improvements to these processes 
are needed to manage these processes.

Supply chain refers to processes that move information and material to and from the 
manufacturing and service processes of the firm. These include the logistics processes 
that physically move product, as well as the warehousing and storage processes that  
position products for quick delivery to the customer. Supply chain in this context refers 
to providing products and service to plants and warehouses at the input end and also to 
the supply of products and service to the customer on the output end of the supply chain.

We consider the topics included in this book to be the foundation or “core” material. 
Many other topics could be included, but these cover the fundamental concepts. All man-
agers should understand these basic principles that guide the design of transformation pro-
cesses. This includes understanding how different types of processes are organized, how 
to determine the capacity of a process, how long it should take a process to make a unit, 
how the quality of a process is monitored, and how information is used to make decisions 
related to the design and operation of these processes.

The field of operations and supply chain management is ever changing due to the 
dynamic nature of competing in global business and the constant evolution of information 
technology. So while many of the basic concepts have been around for years, their applica-
tion in new and innovative ways is exciting. Internet technology has made the sharing of 
reliable real-time information inexpensive. Capturing information directly from the source 
through such systems as point-of-sale, radio-frequency identification tags, bar-code scan-
ners, and automatic recognition has shifted the focus to understanding not only what all the 
information is saying but how good the decisions are that will use it.

Operations and Supply Chain Processes
Operations and supply chain processes can be conveniently categorized, particularly from 
the view of a producer of consumer products and services, as planning, sourcing, making, 
delivering, and returning. Exhibit 1.2 depicts where the processes are used in different 
parts of a supply chain. The following describes the work involved in each type of process.

	 1.	 Planning consists of the processes needed to operate an existing supply chain stra-
tegically. Here, a firm must determine how anticipated demand will be met with 
available resources. A major aspect of planning is developing a set of metrics to 
monitor the supply chain so that it is efficient and delivers high quality and value to 
customers.

	 2.	 Sourcing involves the selection of suppliers that will deliver the goods and services 
needed to create the firm’s product. A set of pricing, delivery, and payment pro-
cesses are needed together with metrics for monitoring and improving the relation-
ships between partners of the firm. These processes include receiving shipments, 
verifying them, transferring them to manufacturing facilities, and authorizing sup-
plier payments.

	 3.	 Making is where the major product is produced or the service is provided. The step 
requires scheduling processes for workers and coordinating material and other crit-
ical resources such as the equipment to support producing or providing the service. 
Metrics that measure speed, quality, and worker productivity are used to monitor 
these processes.

Process
One or more 
activities that 
transform inputs into 
outputs.
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	 4.	 Delivering is also referred to as a logistics process. Carriers are picked to move 
products to warehouses and customers, coordinate and schedule the movement of 
goods and information through the supply network, develop and operate a network 
of warehouses, and run the information systems that manage the receipt of orders 
from customers and the invoicing systems that collect payments from customers.

	 5.	 Returning involves processes for receiving worn-out, defective, and excess prod-
ucts back from customers and support for customers who have problems with 
delivered products. In the case of services, this may involve all types of follow-up 
activities that are required for after-sales support.

To understand the topic, it is important to consider the many different players that need 
to coordinate work in a typical supply chain. The steps of planning, sourcing, making, 
delivering, and returning are fine for manufacturing and can also be used for the many 
processes that do not involve the discrete movement and production of parts. In the case of 
a service firm such as a hospital, for example, supplies are typically delivered on a daily 
basis from drug and health care suppliers and require coordination among drug companies, 
local warehouse operations, local delivery services, and hospital receiving. Patients need 
to be scheduled into the services provided by the hospital, such as operations and blood 
tests. Other areas, such as the emergency room, need to be staffed to provide service on 
demand. The orchestration of all of these activities is critical to providing quality service 
at a reasonable cost.

Differences between Services and Goods
There are five essential differences between services and goods. The first is that a service 
is an intangible process that cannot be weighed or measured, whereas a good is a tangible 
output of a process that has physical dimensions. This distinction has important business 
implications since a service innovation, unlike a product innovation, cannot be patented. 
Thus, a company with a new concept must expand rapidly before competitors copy its 
procedures. Service intangibility also presents a problem for customers since, unlike with a 
physical product, customers cannot try it out and test it before purchase.

Sourcing Planning

Making

Returning

Delivering

Supply Chain Processes e x h i b i t  1 . 2
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The second is that a service requires some degree of interaction with the customer for 
it to be a service. The interaction may be brief, but it must exist for the service to be 
complete. Where face-to-face service is required, the service facility must be designed 
to handle the customer’s presence. Goods, on the other hand, are generally produced in a 
facility separate from the customer. They can be made according to a production schedule 
that is efficient for the company.

The third is that services, with the big exception of hard technologies such as auto-
mated teller machines (ATMs) and information technologies such as answering machines 
and automated Internet exchanges, are inherently heterogeneous—they vary from day to 
day and even hour by hour as a function of the attitudes of the customers and the servers. 
Thus, even highly scripted work, such as found in call centers, can produce unpredictable 
outcomes. Goods, in contrast, can be produced to meet very tight specifications day-in and 
day-out with essentially zero variability. In those cases where a defective good is produced, 
it can be reworked or scrapped.

The fourth is that services as a process are perishable and time dependent, and unlike 
goods, they can’t be stored. You cannot “come back last week” for an air flight or a day on 
campus.

And fifth, the specifications of a service are defined and evaluated as a package of fea-
tures that affect the five senses. These features relate to the location, decoration, and layout 
of the facility where the service is housed, for example. Other features are the training 
and attitude of employees, and the consistency of service performance. Such attributes as 
speed, privacy, and security are other features that define a service.

The Goods–Services Continuum
Almost any product offering is a combination of goods and services. In Exhibit 1.3, we 
show this arrayed along a continuum of “pure goods” to “pure services.” The continuum 
captures the main focus of the business and spans from firms that just produce products 
to those that only provide services. Pure goods industries have become low-margin com-
modity businesses, and in order to differentiate, they are often adding some services. Some 
examples are providing help with logistical aspects of stocking items, maintaining exten-
sive information databases, and providing consulting advice.

Pure Goods
Food products

Chemicals
Mining

Goods Services

Core Goods
Appliances

Automobiles
Data storage systems

Core Services
Hotels

Airlines
Internet service

providers

Pure Services
University
Medical

Investment

e x h i b i t  1 . 3 The Goods–Services Continuum
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Core goods providers already provide a significant service component as part of their 
businesses. For example, automobile manufacturers provide extensive spare parts distribu-
tion services to support repair centers at dealers.

Core service providers must integrate tangible goods. For example, your cable tele-
vision company must provide cable hookup and repair services and also high-definition 
cable boxes. Pure services, such as those offered by a financial consulting firm, may need 
little in the way of facilitating goods, but what they do use—such as textbooks, profes-
sional references, and spreadsheets—are critical to their performance.

Product–Service Bundling
Product–service bundling refers to a company building service activities into its product 
offerings for its customers. Such services include maintenance, spare part provisioning, 
training, and in some cases, total systems design and R&D. A well-known pioneer in this 
area is IBM, which treats its business as a service business and views physical goods as a 
small part of the “business solutions” it provides its customers. Companies that are most 
successful in implementing this strategy start by drawing together the service aspects of 
the business under one roof in order to create a consolidated service organization. The ser-
vice evolves from a focus on enhancing the product’s performance to developing systems 
and product modifications that support the company’s move up the “value stream” into 
new markets. This type of strategy might not be the best approach for all product compa-
nies, however. Firms that offer product–service bundles typically generate higher revenues, 
they tend to generate lower profits as a percentage of revenues when compared to focused 
firms. This is because they are often unable to generate revenues or margins high enough 
to cover the additional investment required to cover service-related costs.

EFFICIENCY, EFFECTIVENESS, AND VALUE

Compared with most of the other ways managers try to stimulate growth—via technol-
ogy investments, acquisitions, and major market campaigns, for example—innovations in 
operations are relatively reliable and low cost. As a business student, you are perfectly 
positioned to come up with innovative operations-related ideas. You understand the big 
picture of all the processes that generate the costs and support the cash flow essential to the 
firm’s long-term viability.

Through this book, you will become aware of the concepts and tools now being 
employed by companies around the world as they craft efficient and effective operations. 
Efficiency means doing something at the lowest possible cost. Later in the book, we define 
this more thoroughly. But roughly speaking, the goal of an efficient process is to produce 
a good or provide a service by using the smallest input of resources. In general, these 
resources are the material, labor, equipment, and facilities used in the OSCM processes.

Effectiveness means doing the right things to create the most value for the customer. 
For example, to be effective at a grocery store it is important to have plenty of operating 
checkout lines even though they may often stand idle. This is a recognition that the cus-
tomer’s time is valuable and that they do not like waiting to be served in the checkout line. 
Often maximizing effectiveness and efficiency at the same time creates conflict between 
the two goals. We see this trade-off every day in our lives. At the checkout lines, being effi-
cient means using the fewest people possible to ring up customers. Being effective, though, 
means minimizing the amount of time customers need to wait in line.

Product–service 
bundling
When a firm builds 
service activities 
into its product 
offerings to create 
additional value for 
the customer.

LO1–2 Evaluate the 
efficiency of the firm.

Efficiency
Doing something at 
the lowest possible 
cost.

Effectiveness
Doing the right 
things to create the 
most value for the 
customer.
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