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xvi

EW TO THIS EDITION
With this edition of Managing Supply Chain and Operations: An Integrative Approach, we wanted to 
up our game. Every new edition of a textbook must represent a step forward. We feel like we 
met that goal with this edition. At the same time, you will see that this edition maintains the 
strengths of the first edition with additional features.

N

Preface

• Analytics Emphasis We have added 
analytics to the core model in the book. 
We have also honed our focus on ana-
lytics. For every quantitative example in 
the text, we have added analytics icons 
to show students that they are learn-
ing tools they can use in their careers. 
We have also included discussion of 
the importance of analytics in the early 
parts of the book.

 Understand and Employ Quality Function Deployment 79

MEASURING RELIABILITY In addition to the series reliability function we have discussed, 
there are other ways to evaluate reliability. These models take into account historical data and 
are helpful in evaluating the efficacy of products. Let’s discuss some basic reliability func-
tions. Failure rate is measured as

 failure rate =
number of failures

units tested * number of hours tested
 (3.13)

Some care should be exercised in using Equation 3.13 because there is no distinction 
between continuous hours of testing or testing performed at separate times. For example, 
there is no difference in testing hours if five units are tested for 100 hours each or if one unit is 
tested for 500 hours. See SOLVED PROBLEM 3.6.

SYSTEM AVAILABILITY Remember that the failure rate is a useful measure for many prod-
ucts. In Solved Problem 3.6, 2,500 hours between failures may not make sense because many 
products are never used that many hours. A useful measure for maintainability of a product is 
system availability, which considers both mean time between failures (MTBF) and a new sta-
tistic, mean time to repair (MTTR), which is the mean number of hours it takes to repair the 
product. System availability (SA) gives us the “uptime” (or proportion of time the product 
functions properly) of a product or system. System availability is interesting because it fac-
tors the importance of service into reliability calculations. If one supplier can get our system 
repaired in less time, we want to take that service into account (see SOLVED PROBLEM 3.7). The 
system availability formula is

 SA =
MTBF

MTBF + MTTR
 (3.14)

where

SA = system availability
MTBF = mean time between failures

MTTR = mean time to repair

mean time to repair (MTTR)
The mean number of hours it takes 
to repair the product.

system availability (SA)
The “uptime” or proportion of time 
that a product or system functions 
properly.

< SOLVED PROBLEM 3.6 f(x)Reliability Measurement Failure Rates

Problem: Suppose that your manager asked you to test 25 ski exercise machines under strenu-
ous conditions for 100 hours per machine. Of the 25 machines you tested, 3 experienced 
malfunctions during the test. What is the failure rate for the exercise machines?

Solution:

failure rate =
3

25 * 100
= 0.0012 failure per operating hour

< SOLVED PROBLEM 3.5 f(x)Series Reliability

Problem: Your manager has asked you to compute reliability for the following system.

A
0.98

B
0.99

D
0.97

C
0.90

Solution: The overall reliability for this system is

R = 0.98 * 0.99 * 0.90 * 0.97 = 0.847
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• Cutting Edge Almost all of the 
vignettes and examples in the 
book have been updated. For 
example, the forecast section 
includes discussion of the work 
being done to use social media to 
forecast trends and preferences. 
New supply chain and operations 
vignettes are used to amplify and 
contextualize the techniques and 
tools taught in the book. More up-
to-date information is provided 
on our Managing Supply Chain and 
Operations Facebook page, includ-
ing all source articles for every 
vignette in the text.

Is Big Data the Key to Better Forecasting?

As you will see in this chapter, a lot of forecasting requires the gathering of his-

torical data, which can be time consuming to gather and to analyze. However, 

data is everywhere; it comes from social media, search engines, and online 

retailing. Can this data provide a key to predicting the future? Giselle Guzman 

thinks it can. She is the founder of Now-Cast Data Corp, a company that uses 

big data and crowdsourcing to help create financial forecasts and trends.

For example, Now-Cast1 has found that by scrubbing data on prices 

from online sources, it can predict inflation much more quickly than the 

U.S. government can. By monitoring searches on the word inflation, it can better gauge 

consumer expectations and worries relative to price increases.

Giselle has worked closely with eminent researchers in forecasting such as Nobel 

Laureates Joseph Stiglitz and Lawrence Klein. She believes that there is wisdom in 

crowds and that their data can be explored and analyzed on a moment-by-moment basis. 

Analytics can be used to monitor this data, but external variables, such as terrorism or 

natural disasters, can also be followed to adjust expectations. Next, machine learning can 

be used to improve forecasting.

While the jury is still out concerning the use of big data in forecasting, it is intrigu-

ing to think that this data may be useful in predicting trends like future spending and 

demand. In this chapter, we introduce you to forecasting methods that use data as a 

foundation for decision making in firms. We’ll return to Now-Cast at the chapter’s end.

1Pisani, B., “Finding a Better Way to Do Economic Forecasting,” CNBC, 24 Mar. 2016.

All business planning starts with a forecast. You need a forecast to deter-
mine how much financing you need, how much plant and equipment 
you need, how many employees you need, what type of systems to put in 
place, and everything else. Managers must make decisions based on data. 
The problem is that all forecasts are wrong.

Possibly the most common complaint in business is the inaccuracy 
of forecasts. This chapter is written based on the premise that all forecasts 
are wrong. Does that mean that we eliminate them? Does it mean that we 
distrust them? Of course not.

What it means is that, as a manager, you need to understand business 
forecasting for supply chain and operational purposes. If you understand 
the forecasting process, you can understand the assumptions behind 
a forecast—its strengths and weaknesses—to use the data for better-
informed decision making. A forecast is an assertion about the future 
whose outcome you have not yet seen. Forecasting is the process of cre-
ating that assertion about the future.

A product or service has independent demand when the demand 
does not rely on the demand for some other item. We contrast this with 
dependent demand, where the demand is calculated from the demand of 
some other parent or sibling item. Parent-dependent demand is illustrated Accuracy in forecasting is often elusive.
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 Preface xvii

• Increased Coverage of Sustain-
ability and Social Responsibility 
We have made an effort to increase 
our discussion of these important 
topics that resonate with students. 
This will make your course more rel-
evant for your students.

• Streamlined We have analyzed 
areas where the first edition could 
be simplified and have done so 
for this second edition. This has 
reduced the number of pages 
while still providing the same out-
standing content coverage. We 
believe that students will find the 
text readable.

 Understand Why You Are Studying Supply Chain and Operations Management 3

Supply Chain and Operational Social Responsibility at Apple

As you will learn in this class, supply chain managers concern themselves  

daily with social responsibility. This involves being sensitive to the rights  

and dignity of individuals in the global supply chain and putting systems  

and reporting in place to ensure compliance with company standards in this  

area. Apple currently has more than 1.6 million people working its supply  

chain. To manage in a way that is responsive to the needs of all these people  

is a big job.

To help with managing supply chain and operations social responsibility, Apple has 

established a supplier code of conduct. The Apple supplier code of conduct addresses 

safety, working conditions, fair employee treatment, and environmental performance. 

This requires more than just satisfying local laws. It means meeting world-class require-

ments for global supply chain practices.

In this chapter, we will introduce supply chain and operations. As a supply chain and 

operations manager, you will have an opportunity to make the world a better place. We 

will revisit social responsibility at Apple later in the chapter.

Source: Supplier Responsibility 2016 Progress Report, Apple Corporation, 2016.

If you listen carefully, that sound you hear is the sound of new jobs being created in supply 
chain and operations (SC&O) management. These jobs create opportunities for you as stu-
dents, but SC&O management is not just about jobs. It crosses many international borders 
and touches the lives of billions of people worldwide. As firms cooperate to create customer 
value, they also create economic and political alliances that add stability to an unstable world. 
The supply chain binds not only companies but also cultures, continents, and competencies.

NDERSTAND WHY YOU ARE STUDYING SUPPLY CHAIN 
AND OPERATIONS MANAGEMENT

Before we begin discussing supply chains and operations, and how they work together, let’s 
define some terms. These terms are commonly used in the SC&O field as well as throughout 
this text.

Supply chain management is cooperation between different firms to create value for 
customers. Operations management is the administration of transformation processes 
that create value for customers by meeting their needs or enabling them to meet their own 
needs. Combining these terms to make supply chain and operations (SC&O) emphasizes 
the linkages between firms that tie operations together with the goal of satisfying customers. 
The move to SC&O management from just operations management externalizes the view 
of a productive firm in a way that is healthy for the world, individual firms, and their global 
competitiveness.

As a student, you might be asking yourself, Because my major area of study is not SC&O man-
agement, why do I need to study this topic? That is a good question. In leading business schools 
around the world, students—regardless of their major—study accounting, marketing, 
finance, human resources, and SC&O management. Let’s see why.

U

supply chain management
Firms cooperating to create value 
for customers.

operations management
Managing transformation pro-
cesses to convert inputs into prod-
ucts and services.

supply chain and operations 
(SC&O)
Combining supply chain and oper-
ations to serve customers.
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OLVING TEACHING AND LEARNING CHALLENGES
The second edition of Managing Supply Chain and Operations is targeted toward undergraduate- 
and graduate-level operations management courses that link to supply chain management in 
an effective and meaningful way. When we implemented this approach at our own university, 
we saw a tenfold increase in student enrollment in our major. Students are responding to the 
global nature of business, which has led to a realization that firms do not act alone to pro-
duce products and services. Although it may sound like a cliché, supply chains do compete 
against other supply chains. This text benefits from the fact that the authors have taught at 
both research and teaching universities such as Brigham Young, Florida State, Boise State, and 
Georgia Southern.

This book takes a balanced approach and, although rigorous, is not solely focused on 
quantitative material. We approach the quantitative material from a managerial perspective, 

S

42 CHAPTER 2  Supply Chain and Operations Strategy
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FIGURE 2.6 > 
Examples of 

“Throwaway” Products
Swiff er WetJet Mops use 
reusable inserts that bring 
customers back again 
and again. The problem is 
that they replace reusable 
mops that were just fi ne. 

Frisbees fl y so well they 
end up in trees.

Umbrellas are cheaply 
made and don’t last.  Over 
100,000 umbrellas end up 
in landfi lls yearly.

Lightbulbs. There is 
now a bulb that lasts 20 
years. How can that be 
profi table?  

Solo Cup, a $1.8 billion 
company, makes products 
that last as long as one 
quarter in a football game.

Razors. Do you realize 
that before disposable 
razors and blades, people 
rarely bought razor 
equipment? 

Much furniture, such as 
that sold at Ikea, is made 
out of particle board 
and it doesn’t last. By 
comparison, if you watch 
the Antiques Roadshow, 
you will see that some 
furniture was built to last 
hundreds of years.

Items That Fill Junk Yards

Source: Based on Spencer Bailey, “Keeping Landfills in the Black,” Businessweek, June 25, 2012, p. 91.
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xviii Preface

answering the question: “Where does the analytical tool fit into a supply chain and operations 
(SC&O) management system?” We also recognize that most students in introductory opera-
tions courses are not operations or supply chain management majors. Because this course is 
often a service course, our approach will help students understand how and why this subject 
area applies to their roles as future managers.

16 CHAPTER 1  Introduction to Supply Chain and Operations Management

management, sales and operations planning, enterprise resource planning, project manage-
ment, statistical quality control, lean production, Six Sigma processes, and managing change. 
Look for these operations topics as we move through the text; understanding them is impor-
tant when making operations decisions within the context of this model.

Upstream Collaboration
Moving upstream in Figure 1.9, the farthest left sphere encompasses working with and collabo-
rating with suppliers. This collaboration is a very important aspect of supply chain management. 
This text covers this and related topics extensively because managers’ relationships with and 
understanding of their suppliers are an integral aspect of keeping their supply chains operational. 
Among the topics covered in upstream processes are strategic sourcing or purchasing; supplier 
selection and development; total cost of ownership; supplier management; supplier scorecards; 
and supply chain quality management, which deals largely with supplier quality issues.

Downstream Collaboration
Moving downstream from the center in Figure 1.9 is customer relationship management. 
Although customer relationship management can happen throughout the supply chain, we 
use this concept to sharpen our focus on downstream processes and customers.

Customer relationship management involves both personal interactions with customers 
and information systems used in enhancing customer relations. Among the downstream col-
laboration topics covered in this text are service process design, business-to-business strat-
egies, business-to-consumer strategies, waiting line theory, mass customization, after-sales 
service, and demand management. There is also a strong focus in this text on customer ser-
vice and customer satisfaction.

Managers approach business to business (B2B) and business to consumer (B2C) col-
laboration somewhat differently due to the requirements of B2B and B2C markets. B2B is busi-
ness between two business entities such as a supplier providing components for a personal 
computer. B2C is business to consumer such as Hershey’s selling candy to customers. For 
example, in B2B collaborations, important topics include information sharing, joint design 
whereby products are designed collaboratively by suppliers, joint planning, and achieving 
an understanding relative to needs and requirements. B2C collaboration takes business into 
mass customization; servitization; and developing an understanding of customer service, 
including gathering data from customers as a basis for improvement. We will discuss B2B and 
B2C collaboration in Chapter 4.

business to business (B2B)
Business transacted between two 
commercial firms.

business to consumer (B2C)
Business transacted between  
a business and a consumer.

FIGURE 1.9 > 
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A second motivation for our writing this book emerges from the field. The field of SC&O 
management has developed from the three academic disciplines of purchasing, logistics, and 
operations. Faculty members who are coming from these differing fields do not always see 
the world the same way, which has created some fragmentation within the course. By putting 
together a world-class team from these three different academic traditions, we have developed 
the integrative model for SC&O management that brings these areas together. This model 
presents the glue that integrates these areas to provide a robust and complete textbook for 
students. Following are other teaching features in the text:

92

4 Service Design

IMPROVING QUALITY MANAGEMENT, ANALYTICS, AND LOGISTICS
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CHAPTER OUTLINE AND LEARNING OBJECTIVES

1  Understand the Relationships between Services 
and Tangibles
• Identify How Services and Nonservices Differ

2  Identify and Apply the Key Elements of Service 
Design
• Describe how managers design for service quality.
• Explain how managers and designers design products 

for service recovery.
• Explain the differences between business-to- consumer 

(B2C) and business-to-business (B2B) services.
• Describe customer-interactive services and the 

components of the customer experience. 

3  Understand and Apply the Process Chain Network 
(PCN) Tool for Service Design
• Understand process chain networks.

• Explain process positioning.
• List the three process principles.
• List and use the steps in developing a PCN diagram. 

4  Describe and Use the Planning Service Capacity 
for Uncertain Demand
• Understand the components of capacity  

planning.
• Describe the tools that managers use to plan  

and manage capacity. 

5  Apply Queuing Theory
• Understand queuing psychology.
• Apply analytic queuing models to improve service 

performance.
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• Each chapter has a defined set of 
Learning Objectives. Because AACSB  
is requiring faculty to identify learning 
objectives, we provide them as an aid 
for faculty and students.

94 CHAPTER 4  Service Design

office. Dentistry includes the production process of cleaning and repairing patients’ teeth.  
Dentists use resources such as equipment, cleaning substances, trained labor, and physical facili-
ties. The most essential resource that dentists use, however, is customers’ teeth. Dentists cannot 
proceed with the teeth-cleaning process until after the customer provides teeth to clean.

Although this dental example may seem humorous, it illustrates the contrasts between ser-
vice processes and a typical make-to-stock manufacturing operation. For example, a factory 
that makes dental tools can produce those tools even at times of low demand, and it can keep 
the tools in inventory until customers purchase them. The factory can wait for dentists to order 
the tools, but dentists cannot clean teeth in times of low demand; they can only clean teeth 
simultaneously with demand.

TABLE 4.1 provides examples of customer resources that are processed in service operations. 
In each case, the provider can prepare for production without customers, but the provider 
requires customer resources to produce in a substantive, revenue-generating way.

Because production in service operations depends on customer resources, the design of 
services leads to unique challenges. We begin with the elements of service design.

 Managing Across Majors 4.1  Marketing majors, remember that service operations need 
information from marketing to help identify and understand customer needs.

DENTIFY AND APPLY THE KEY ELEMENTS  
OF SERVICE DESIGN

An element of service design alluded to in the dentistry example is known as simultaneity, 
which means that the production of services occurs at roughly the same time as customer 
demand. Instead of producing ahead of demand, service production largely occurs as demand 
arises. Restaurants can prepare food products and set tables before customers arrive, but the 
revenue-generating activity of serving customers can occur only when customers arrive and 
present their demand (and their input resources).

In manufacturing, inventory is a great resource for dealing with fluctuations in demand. 
Manufacturing firms can often produce relatively constant quantities of goods across times 
of high demand and low demand. At times of low demand, manufacturers produce goods and 
store them in inventory, which can be used during times of high demand.

Because of simultaneity, service production usually cannot be inventoried. Instead, 
managers must rely on extra capacity to meet fluctuations in demand. If the service provider 
believes that it is important to meet demand even during times of high demand, it needs to set 

I
simultaneity
When the production of services 
occurs at roughly the same time as 
customer demand.

Examples of Service Operations

Service Operation Customer Input Resources Service Provider Outputs

Accounting Financial records Financial statements

Air transportation Passengers and baggage Transported passengers

Auto repair Broken car Repaired car

Consulting Business problems Business solutions

Dentistry Patients’ teeth Mended teeth

Education Students’ minds Educated minds

Legal services Legal problems Legal remedies

Healthcare Illness and injuries Healthier patients

TABLE 4.1 > 

tangibles
Products, technology, and other 
outputs and inputs associated with 
services.
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• Managing Across Majors boxes 
directly address how students in 
different majors and disciplines 
will use SC&O concepts upon 
graduation. Making a clear con-
nection between the concepts 
and how students will use them 
reinforces the importance and 
relevance of these concepts.
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 Preface xix

• Each chapter spotlights current events 
and ties them directly to the chapter’s 
concepts. Students see how managers 
apply the information they are learn-
ing in the field. Every chapter has mul-
tiple SC&O Current Events boxes 
that make the material relevant to the 
students.

 Execute Strategy 35

SCOR Model Processes

Plan Balances aggregate demand and supply to develop a course of action that 
best meets sourcing, production, and delivery requirements.

Source Includes activities related to procuring goods and services to meet planned 
and actual demand.

Make Includes activities related to transforming products into a finished state to 
meet planned or actual demand.

Deliver Provides finished goods or services to meet planned or actual demand, typi-
cally including order management, transportation management, and distribu-
tion management.

Return Deals with returning or receiving returned products for any reason and 
extends into post delivery customer support.

Source: Reprinted by permission from Lambert, D., Supply Chain Management: Processes, Partner-
ships, Performance. Supply Chain Management Institute, Tempe AZ, 2008.

< TABLE 2.4

Furthermore, the SCOR model encourages managers to consider these five processes not 
only within the company but also outside the company in the interfaces with suppliers and 
suppliers’ suppliers on the upstream side. The SCOR model encourages managers to consider 
also how these processes influence customers and customers’ customers on the downstream 
side. The SCOR process then suggests that the company should benchmark its processes 
against firms that are very good at doing similar processes and find where their processes 
differ. Managers can then compare process measurements and metrics to ensure that their 
supply chain processes are causing the holistic behaviors needed in a supply chain. In short, 
the SCOR model gives the manager an effective tool for understanding and controlling how 
supply chain processes affect the entire supply chain. An application of SCOR is provided in 
SC&O CURRENT EVENTS 2.3.

<  SC&O CURRENT 
EVENTS 2.3 

A good example of a company that used SCOR to 
become more effective is Ford Motor Company. The 
parts, supply, and logistics division of Ford used SCOR 
to improve its forecasting, inventory planning, electronic 
supplier communication, and management. Ford’s 

extremely complex supply chain contains thousands of parts, thousands of suppliers, and 
millions of end consumers. Although Ford’s functional areas within purchasing and logistics 
were individually effective, they were not structured to make integrated supply chain deci-
sions. Ford identified the problems in its as-is state and then used SCOR to map and describe 
important inventory processes that flowed through the functional silos. Understanding how 
these processes affected each area of the company helped employees understand the holis-
tic nature of their siloed decisions. Ford managers used SCOR to measure and benchmark 
these processes against others doing similar processes. Ford was then able to standardize 
processes and help each business area understand its responsibility for the entire process.

Ford has benefited substantially from using SCOR. Ford’s recurring inventory has been 
greatly reduced due to attention to variation in inventory policies. Focusing on customer 
requirements has led to a 20 percent reduction in open back orders, improved customer 
satisfaction, and a 25 percent reduction in forecast inaccuracies. Because employees are 
focused on the total process rather than their own silo, Ford has reduced total inventory cycle 
time by 30 percent. Ford’s return on investment was calculated to be five times the cost of 
implementing the SCOR system.

SCOR at Ford
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 Summary 113

At the beginning of this chapter, we discussed music-sharing services such as 

Spotify. After studying service design, you now understand that these compa-

nies have created a coproductive environment where customers provide infor-

mation and preferences. As you use the music-sharing service, you actually 

help to fine-tune the service the company provides to you.

There are also traditional quality dimensions to this service, such as 

performance, reliability, cost, and content. The social dimension takes the 

experience from being primarily technological to relational.

Customers of music-sharing services also prefer paid music. This eliminates com-

mercials and makes the experience less clunky. In addition, socially engaged listeners 

are much more satisfied than passive listeners. That is, as a listener, you join a com-

munity by sharing and borrowing. Also, exclusive content drives users to the service. For 

example, if one service has Taylor Swift and another doesn’t, her fans will flock to the 

service providing her music.

Data analysis and algorithms allow services to provide music that matches your 

moods. The social aspect creates an environment not unlike hanging around at a really 

awesome music shop with your friends. So the next time you chat with your friends about 

music sharing, explain about providing customer inputs to processes and coproduction.

1. The chapter began by reviewing the importance of tangibles in services.
a. All services involve a bundling of tangibles and intangibles.
b. Both the tangibles and intangibles have to be correct.

2. We then discussed the key elements of a service design.
a. An important aspect of service design is that customers provide inputs to all services. 

This aspect is a major distinction between services and manufacturing.
b. B2B and B2C services differ in that the entities are different.

3. We followed our service design discussion with details of the process chain network 
(PCN) diagram.
a. PCN diagrams provide a basis for process positioning, that is, determining best how to 

interact with customers and suppliers.
b. PCN diagrams place service processes in the context of supply chains.

4. We then provided tools for managing services with uncertain capacity.
a. The first tool was the newsvendor model, which is useful for perishable capacity.
b. Next, we discussed queuing models as a means for optimizing customer service  

and waiting lines.

Summary
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• Opening Vignettes introduce a prob-
lem or scenario that an actual com-
pany has encountered. At the end of 
the chapter, we discuss how that com-
pany used concepts from the chapter 
to address its needs. End-of-Chapter 
Vignettes also require assessment and 
application. These exercises provide 
students with the skills they will need 
when they become managers.

 Understand the Strategic Importance of Logistics  309

chain as needed. Lean manufacturing strategies rely heavily on storage and transportation  
functions to ensure that materials and products truly do arrive “just in time.” GLOBAL 
CONNECTIONS 11.1 discusses the issue of flow in more detail.

Access
As companies continue to expand into new markets, access becomes a strategic issue. For exam-
ple, marketers may tell a company that there is significant demand for a product in Vietnam, 
but Vietnam’s transportation infrastructure may be so inadequate that there is no way to reach 
this market. One of the strategic responsibilities of logisticians is to determine the accessibility 
of markets. Consumers in markets with poor infrastructure will have to bear the costs of dif-
ficult deliveries, so they must be prepared to understand the logistics costs and benefits of such 
markets. After the fall of the Soviet Union in 1991, many economists suggested that Russia was 
a prime market for Western goods. Because the 280 million citizens of the former Soviet states 
had been denied many of the market goods that Western Europe and the United States enjoyed, 
marketers expected a booming market. Logisticians would later tell companies, however, that 
Russia was not ready to be an export marketplace. Importing goods ran into too much red 
tape at the borders. In addition, the infrastructure was not efficient enough to import products 
cheaply. The efficient Russian railways were an exception, but Russian trains ran on a different 
gauge rail than the rest of the world. Therefore, every shipment going into Russia would have to 
be off-loaded onto a train equipped for the Russian rail. Even though there was a huge demand 
for these Western goods, the logistics made penetrating this market very difficult.

LOGISTICS ACCESS Logistics access, the ability of companies to deliver their product or service to a 
market affordably, does not apply only to countries with inadequate infrastructure. Business-to-
business (B2B) and business-to-consumer (B2C) businesses must also consider logistics access. 

We discussed Zara from a strategic perspective in Chapter 
2. We now discuss it from a logistics perspective. Zara, the 
Spanish fast-fashion retailer, uses logistics to ensure that 
the most recent fashion trends are on store shelves quickly. 
The secret to Zara’s business strategy is the quick turnover 
of product lines within retail stores. In fact, Zara frequently 
stocks its shelves with fashion apparel that was displayed 
on fashion runways only three weeks earlier.

So how does Zara accomplish this fast-fashion supply 
chain? Zara has created a very cohesive logistics strategy between its factory operations 
and its retail stores. Zara creates clothing using just-in-time manufacturing and small batch 
sizes. Zara then ships these batches to retail stores to see what customers prefer. When 
Zara is informed about what is selling, not selling, or not available at retail stores, the factory 
produces what customers value most. The factory then uses its excess capacity and agile 
capabilities to manufacture the most popular styles.

Zara’s commitment to a fast and steady tempo paced by order fulfilment to stores 
allows Zara to keep minimal inventory while still meeting customers’ needs. Logisticians for 
Zara know that it delivers twice weekly from the factories in Bangladesh to the central dis-
tribution center in Spain. The shipments are then broken up and delivered to stores, usually 
in less than 24 hours to European stores and 40 hours to U.S. stores. The logistics costs of 
rapidly shipping inventory to stores are much more expensive than traditional, slower fashion 
shipping. However, Zara recoups the higher logistics costs by selling around 85 percent of 
its merchandise at full price, while those fashion retailers using slower supply chains sell 
only around 70 percent of their merchandise at full price. The fast flow necessary to accom-
modate fast fashion is facilitated by logistics.

Source: Based on https://www.forbes.com/sites/walterloeb/2015/03/30/zara-leads-in-fast-fashion/ 
#77ef445f5944https://www.tradegecko.com/blog/zara-supply-chain-its-secret-to-retail-success

Managing Flow for Fast Fashion <  GLOBAL  
CONNECTIONS 11.1 

M11_FOST9830_02_SE_C11.indd   309 22/08/17   11:38 AM

• Global Connections boxes focus 
on how SC&O management ties 
together supply chains across inter-
national boundaries. Learning how 
managers can use global supply 
chains and how international link-
ages benefit firms provides students 
an advantage once they enter the 
workforce.
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• Using Technology boxes 
walk students through the 
ways managers use technol-
ogy to solve SC&O problems 
in the workplace. Step-by-step 
tutorials break down problems  
and solutions and provide 
computer-based fundamentals 
for SC&O problem solving.
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You can also use Excel to apply newsvendor analysis to Solved Problem 4.2.

<  USING  
TECHNOLOGY 4.1

<

 FIGURE 4.5 
Newsvendor Excel Spreadsheet

A B C D E F G H I

1 Example 4-1 Newsvendor Analysis
2

3 Cost of understocking ($): 30 Critical Fractile: 0.75

4 Cost of overstocking ($): 10

5 Average demand (tables): 25 Optimal Number of Tables: 28.375  

6 Std dev of demand (tables): 5

7 z value: 0.675

8 (Use =norm.s.inv(G3) command)

9

10

11

12

=C5+C6*C7

=C3/(C4+C3)

processing times. Queuing theory requires that we have information about the distribution 
of demand (which we get from forecasting) and about the behavior of the queue system. The 
remainder of this chapter discusses details of queues and queuing theory.

PPLY QUEUING THEORY
Managers and designers use queuing theory when planning service capacity if they are uncer-
tain about demand. This section will show you how managers approach queuing theory with 
respect to psychology, queue configuration, and wait times.

Queuing Psychology
Queuing psychology recognizes that the customer’s cost of waiting is not just about the 
time customers spend waiting in line but also includes what customers think about the wait-
ing. Uncomfortable waits can seem much longer than they really are. Entertaining waits can 
seem much shorter. Queuing psychology identifies ways that service operations managers 
can improve waits by improving the perception of those waits. David Maister provided the 
following eight points of queuing psychology:2

1. Unoccupied waits seem longer than occupied waits.
2. Preprocess waits seem longer than in-process waits.
3. Anxiety makes waits seem longer.
4. Uncertain waits seem longer than waits of a known duration.
5. Unexplained waits seem longer than explained waits.
6. Unfair waits seem longer than equitable waits.
7. The more valuable the service, the longer people are willing to wait.
8. Waiting alone seems longer than waiting with a group.

Queue Systems and Service Stations
There are many options for queue systems. A system may have one queue or multiple 
queues. Each queue leads to one or more servers or service stations. For example, at a fast-
food restaurant, customers may wait to place their order and then wait again to pay for it. 
When there are multiple queues and service stations, one after another, we say that it is a 

A

queuing psychology
The side of queuing theory that 
emphasizes human behavior.

servers or service stations
The person providing service in a 
queuing system.

2Based on D. Maister, “The Psychology of Waiting Lines” (1985), available at http://davidmaister 
.com/articles/5/52/.
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 NEWSVENDOR ANALYSIS Newsvendor analysis is another way to make capacity decisions 
under a different set of assumptions. In particular, you may want to trade off the costs of not 
enough capacity (CU, or the cost of understocking) against the costs of excess capacity (CO, or 
the cost of overstocking). With newsvendor analysis, we make the following assumptions:

1. Excess capacity costs = CO dollars per time period.
2. If customers have to wait, the cost is CU per time period. This cost could be lost goodwill 

or lost sales.
3. Capacity is perishable. In other words, you cannot use today’s extra capacity to meet 

tomorrow’s demand.

If these conditions are met, the optimal capacity is the point in the cumulative distribution of 
demand known as the critical fractile, CF:

 CF =
CU

(CO + CU)
 (4.1)

The newsvendor problem is also called the perishable inventory problem because it is used 
to calculate the optimal amount of inventory of a perishable item. It is called the newsvendor 
problem because newspapers are an example of a perishable item. Daily newspapers have a cer-
tain value on the day they come out, but little or no value if they are not sold that day.

A newsstand in New York City can purchase newspapers for $0.10 each and sell them for 
$0.25 each. Daily demand is normally distributed with a mean of 100 and a standard deviation 
of 20. Newspapers that are not sold at the end of the day are worthless. So the cost having too 
many (CO) is $0.10 per paper (the purchase cost), and the cost of having too few (CU) is $0.15 per 
paper (the lost profit, which is $0.25 revenue minus $0.10 cost). To find the critical fractile using 
the newsvendor model use Equation 4.1. Here the critical fractile is 15> 110 + 152 = 0.60. 
The 0.60 point on a cumulative normal distribution (see Appendix Table A-2) is z = 0.255. 
Thus, the optimal number of newspapers is 100 + 10.255 * 202 = 105.1, or 105 newspa-
pers. A more complete problem is given in SOLVED PROBLEM 4.2.

SOLVED PROBLEM 4.2 > f(x) The Newsvendor Problem in Action

Problem: In service environments, an inventory issue is capacity. Service operations have 
a capacity for meeting customer demand according to how they are designed. If there is 
not enough capacity, customer demand may not turn into sales. Excess capacity comes 
with a cost as well.

For example, a restaurant chain is opening a new location in a business district. The ques-
tion is how many tables to design in the restaurant. The key revenue period is the weekday 
lunch seating, so the restaurant desires to plan capacity for that demand. Lunchtime demand 
is forecast to be normally distributed with a mean of 25 parties and a standard deviation of 5 
parties. (Assume one party per table.) How many tables should the restaurant have?

A naive view would have 25 tables, but that ignores the asymmetric cost structure. The 
average party spends $40 for lunch, with ingredient costs being 25 percent of that amount.

Solution: Therefore, the cost of insufficient tables (CU) is 40 – (140 * 0.252 = $30 per table, 
which is the average profit contribution per party. Each table takes up 100 square feet of space, 
and space costs $3 per square foot per month (approximately $0.10 per square foot per day).

Therefore, the cost of an extra table is 100 * 0.10 = $10 per table per day. This cost sug-
gests that an optimal number of tables would have CF = 30>(10 + 30) = 0.75, or 75 percent 
of the cumulative distribution. Looking up 0.75 in the normal cumulative distribution table 
(see Appendix Table A-2) shows that z = 0.675. Therefore, the optimal number of tables is  
25 + (0.675 * 5) = 28.375, or approximately 28 tables. See FIGURE 4.5 for the formulas and 
a sample layout for a newsvendor problem.

newsvendor analysis
A method for making capacity 
decisions in services that meas-
ures the trade-offs between the 
cost of understocking and the cost 
of overstocking.

critical fractile
The optimal capacity level in news-
vendor analysis.

WAITING LINES Queuing theory shows the relationship between capacity levels and expected 
wait costs. A queue is a waiting line. Queues can take many forms, such as fast-food drive-
through lanes, will-call windows at concerts, and process production lines with variation in 

MyLab Operations Management  
Video
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• Summaries review the important topics discussed in the chapter.
• Key Terms are listed for review purposes. Each list includes page references showing 

where the concept was first discussed in each chapter.
• Integrative Learning Exercises are designed to get students to integrate multiple con-

cepts throughout the chapter.
• Integrative Experiential Exercises are designed to get students out into the real world 

by visiting companies and learning how supply chain and operations concepts are 
applied.

• Discussion Questions test student comprehension of the concepts presented.
• Solved Problems detail how to solve model problems using the techniques presented 

in the chapter.
• Problems sharpen students’ skills by providing a wide selection of homework material.
• Cases challenge students to grapple with a problem. Each case can be used as an in-class 

exercise, a homework assignment, or a team project.

 Summary 113

At the beginning of this chapter, we discussed music-sharing services such as 

Spotify. After studying service design, you now understand that these compa-

nies have created a coproductive environment where customers provide infor-

mation and preferences. As you use the music-sharing service, you actually 

help to fine-tune the service the company provides to you.

There are also traditional quality dimensions to this service, such as 

performance, reliability, cost, and content. The social dimension takes the 

experience from being primarily technological to relational.

Customers of music-sharing services also prefer paid music. This eliminates com-

mercials and makes the experience less clunky. In addition, socially engaged listeners 

are much more satisfied than passive listeners. That is, as a listener, you join a com-

munity by sharing and borrowing. Also, exclusive content drives users to the service. For 

example, if one service has Taylor Swift and another doesn’t, her fans will flock to the 

service providing her music.

Data analysis and algorithms allow services to provide music that matches your 

moods. The social aspect creates an environment not unlike hanging around at a really 

awesome music shop with your friends. So the next time you chat with your friends about 

music sharing, explain about providing customer inputs to processes and coproduction.

1. The chapter began by reviewing the importance of tangibles in services.
a. All services involve a bundling of tangibles and intangibles.
b. Both the tangibles and intangibles have to be correct.

2. We then discussed the key elements of a service design.
a. An important aspect of service design is that customers provide inputs to all services. 

This aspect is a major distinction between services and manufacturing.
b. B2B and B2C services differ in that the entities are different.

3. We followed our service design discussion with details of the process chain network 
(PCN) diagram.
a. PCN diagrams provide a basis for process positioning, that is, determining best how to 

interact with customers and suppliers.
b. PCN diagrams place service processes in the context of supply chains.

4. We then provided tools for managing services with uncertain capacity.
a. The first tool was the newsvendor model, which is useful for perishable capacity.
b. Next, we discussed queuing models as a means for optimizing customer service  

and waiting lines.

Summary
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Key Terms

Identify an organization, company, or business that provides 
a service. Use a process chain network (PCN) diagram to 
evaluate the interactions between service providers and cus-
tomers for the organization. Be sure to identify the process 

domain region, the direct interaction region, the surrogate 
interaction region, and the independent processing region of 
the service design. If applicable, recommend improvements 
to the service delivery system that you evaluated.

Integrative Learning Exercise

Together with a student group, visit a business or organiza-
tion that provides a service. Identify a process or process seg-
ment in the business or organization that can be analyzed 
using a PCN diagram. Identify the process level, the process 
entities, and the beginning and ending steps of the process 

segment. Be sure to identify the points where the customer 
receives benefits and the provider incurs costs. Comment on 
how moving and rearranging steps across and between pro-
cess regions might affect the value proposition by increasing 
customer benefits, decreasing provider costs, or both.

Integrative Experiential Exercise

1. Briefly describe service operations and service.

2. In what ways do services involve tangible elements?

3. Identify the customer input resources and the service 
provider outputs for the following service operations: 
accounting, education, computer repair, and healthcare.

4. What is meant by simultaneity in services? What is a 
major consequence of simultaneity?

5. What are some long-term responses for increasing and 
decreasing service capacity?

6. What is meant by the term time-perishable capacity as it 
relates to service operations? Provide an example.

7. Customers are generally involved in the service delivery 
process. What are some negative consequences associ-
ated with customer interaction in the service operation?

8. Briefly define and describe how a process chain network 
(PCN) diagram can be used in designing service delivery 
systems.

9. How can you shift the focus of your operations using a 
PCN diagram?

10. What trade-offs are generally made when making capac-
ity decisions?

11. How do capacity choices vary in the near and long terms?

12. How can queuing theory be used to help evaluate capac-
ity decisions for service providers?

13. Queuing psychology identifies ways that service opera-
tions managers can improve waits by improving the per-
ception of those customers who do wait. What are some 
of the fundamental points related to queuing psychology?

14. In waiting lines, sometimes technological advances can-
not make it easier to manage queues. How can psychol-
ogy help with this problem?

15. How does the newsvendor model allow service firms to 
evaluate capacity decisions?

Discussion Questions
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Planning Service Capacity for Uncertain Demand
CAPACITY PLANNING TOOLS 
SOLVED PROBLEM 4.2

1. A bookstore must decide how many copies of a special 
release of a political thriller to order. The demand for the 
book is assumed to be normally distributed with a mean 
of 2,500 and a standard deviation of 150. The bookstore 
will sell the book for $25. It costs the bookstore $15 for 
each copy it stocks. There is no market for the book once 
the next book in the series is released; therefore, the book 
has no salvage value for unsold copies. How many copies 
of the book should the bookstore stock (order) if it wants 
to maximize its expected profit?

Answer:
CU = price - cost = 25 - 15 = $10
CO = cost - salvage = 15 - 0 = $15

CF =
CU

CO + CU
 =

10
10 + 15

= 0.4

  z = -0.25
Q = m + z(s) = 2500 + (-0.25)(150) = 2462.5, 

or 2463 books

Queuing Theory
WAIT TIMES 
SOLVED PROBLEM 4.3

2. A small dollar store has a single checkout aisle staffed 
by one cashier. Customers arrive at the checkout aisle at 
the rate of 25 every hour. The cashier is able to process  
40 customers per hour. Her service time is estimated to 
be exponentially distributed. Find the following:

a. average server utilization
b. average line length
c. average time spent in line
d. average number of customers in the system (in the 

video store)
e. average time spent in the video store

Answer:
l = 25 per hour
m = 40 per hour

a. average server utilization =
l

m
=

25
40

= 0.625

b. average line length =   Lq =
l2

m(m - l)
=

252

40(40 - 25)
 =  

1.042 customers 

c. average time spent in line = Wq =
Lq

l
=

1.042
25

 =  

0.0417 hour = 0.0417 * 60 = 2.5 minutes

d. average number of customers in the system (in the video 

store) = Ls = Lq +
l

m
= 0.0142 +

25
40

= 1.6667

e. average time spent in the video store = Ws =
Ls

l
 =   

1.6667
25

 =  0.0667 hour =  0.0667 *  60 =  4 minutes

SOLVED PROBLEM 4.4

3. A clothing store has a single machine that screens logos 
onto shirts. The time to screen on the logo is a constant 
3 minutes. On average, there is a request for 10 screened 
shirts per hour. Compute the following:

a. average use of the machine
b. average number of shirts waiting to be screened
c. average time a shirt waits to be screened
d. average number of shirts waiting in the system
e. average time spent in the shirt-screening process

Answer:
l = 10 per hour

m =
60 min 

3
= 20 per hour

a. average utilization of the machine = average utiliza-

tion of the server =
l

m
=

10
20

= 0.5

b. average number of shirts waiting to be screened =

Lq =
l2

2m(m - l)
=

102

2(20)(20 - 10)
= 0.25 shirt

c. average time a shirt waits to be screened =

Wq =
Lq

l
=

0.25
10

= 0.025 hour = 0.025 * 60 =  

1.5 minutes
d. average number of shirts waiting in the system =

Ls = Lq +
l

m
= .25 +

10
20

= 0.75 shirt

e. average time spent in the shirt-screening process =

Ws =
Ls

l
=

0.75
10

= 0.075 hours = 0.075 * 60 =  

4.5 minutes

SOLVED PROBLEM 4.5

4. Calls arrive at a help desk at the rate of three every 2 minutes. 
The help desk has four service representatives who are able 
to handle incoming calls. If a representative can process, on 
average, one call in 2 minutes, compute the following:

a. the average utilization of the representatives
b. average time a caller must wait to have his or her call 

answered
c. average amount of time a caller spends in the system.

Answer:

 l = 90 per hour =
60 min

2
* 3

 m = 30 per hour =
60 min

2
 

M = 4

Solved Problems
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a. average utilization of the representatives =
l

Mm
=  

90
4 * 30

= 0.75.

b. average time a caller must wait to have call answered =   

Wq =
Lq

l
. 

Using Table 4.5:

 
l

m
 
90
30

= 3

 M = 4

   Lq = 1.5282

   Wq =
1.5282

90
= 0.017 hour = 0.017 * 60 = 1.0188 

minutes.

c. average amount of time a caller spends in the system =  

 Ws =
Ls

l

 Ls = Lq +
l

m
= 1.5283 +

90
30

= 4.5283

 Ws =
4.5283

90
= 0.0503 hour =  0.0503 * 60 =  

       3.0189 minutes

Planning Service Capacity for Uncertain Demand
NEWSVENDOR PROBLEMS

1. A local bookstand believes that the demand for the 
Olympic edition of a sports magazine is normally dis-
tributed with a mean of 1,200 and a standard deviation 
of 200. Each copy of the magazine costs the bookstand 
$1.50 per copy, and the bookstand will sell the issue for 
$5.00. Following the Olympic Games, there will be no 
demand for the magazine, and all leftover copies will be 
recycled because they will have no salvage value. What is 
the optimal number of copies of the Olympic edition that 
the bookstand should order?

2. The demand for next year’s wildlife calendar at a book-
store is assumed to be normally distributed with a mean 
of 500 and a standard deviation of 75. Each calendar 
costs the bookstore $5.50 each and will be sold for $12.50 
each. Any calendars remaining for sale after Christmas 
will be discounted and sold for $1.00 each. The book-
store believes that any calendar remaining to be sold after 
Christmas can be cleared at the $1.00 price. How many 
wildlife calendars should the bookstore stock if it wants 
to maximize its expected profit from wildlife calendars?

3. A retail store must decide how many Mother’s Day cards 
to have in stock for this year’s Mother’s Day. Cards must be 
ordered months in advance, and there is only an opportu-
nity to order one time. The store believes that the demand 
for cards will be normally distributed with a mean of 750 
and a standard deviation of 50. The cards cost the shop 
$2.00 each and will be sold for $3.00 each. Any cards 
remaining after Mother’s Day will be destroyed. How 
many cards should the retail store order for Mother’s Day?

Queuing Theory
SINGLE SERVER QUEUING

4. A small coffee shop has a single barista. Because the shop 
is small, there are no tables or chairs. Consequently, cus-
tomers wait in a single line to order and receive their cof-

fee and leave the shop as soon as their order is received. 
Customers arrive at the shop at the rate of 15 per hour. It 
is estimated that the barista needs, on average, 120 sec-
onds (exponentially distributed) to serve each customer. 
Determine the following service operating characteris-
tics for the coffee shop:

a. average server utilization

b. average line length in the coffee shop

c. average time spent in line

d. average number of customers in the coffee shop

e. average time spent by customers in the coffee shop 
(includes waiting time and service time)

5. An ATM located on a college campus is able to process, on 
average, one customer request every 2 minutes. Assume 
that the processing times are exponentially distributed and 
that each person using the ATM makes only one request 
per visit. If students arrive at the ATM at the rate of 10 per 
hour throughout the day, find the following:

a. percentage of time the ATM is busy
b. probability the ATM is not in use when a student 

arrives
c. average number of students waiting to use the ATM
d. average time a student spends waiting in line to use the 

ATM
e. average time spent waiting and using the ATM
f. average number of students waiting and using the ATM 

(i.e., the average number of customers in the system)

6. A quick-service restaurant has a single drive-through 
lane with one worker at the window. It is assumed that 
the worker can process an order every 4 minutes on aver-
age and that the processing (service) times are exponen-
tially distributed. If customers arrive at the drive-through 
at the rate of 10 per hour, calculate the following service 
operation performance characteristics:

a. percentage of time the worker at the drive-through is 
busy

Problems
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XLG Enterprises

Tommy Hernandez had recently been assigned to the service design team at XLG 
Enterprises. Tommy had been with XLG for a little over two years when the opportunity to 
join the service design team became available. The service design team performs a variety 
of roles, one of which is to analyze and recommend improvements for existing customer 
service operations performed at XLG.

The design team is now analyzing a new customer service process. The process would 
handle a variety of customer requests, including billing disputes, shipping and product 
delivery issues, and product returns. These activities would take place at a newly designed 
service facility close to the XLG headquarters. Most of XLG’s customers are small to 
medium-sized businesses located in the same city as the proposed customer service facil-
ity. It is the hope of XLG management that the new central location for customer service 
will be a way to facilitate and expedite customer requests related to product billing, ship-
ping, and returns. Customer orders would still be placed mostly over the telephone or the 
Internet. A sizable number of XLG customers would come to the customer service facility 
to pick up deliveries or to make returns. The facility would also handle customer-related 
issues concerning service and billing.

A stated goal of XLG management is that the facility should ensure that customers 
rarely have to wait more than 15 minutes before speaking to a service representative, even 
during the busiest of times. XLG anticipated that it would staff the new facility with two 
service representatives at all times. During the busiest times of the day, however, manage-
ment recognizes that it might have to increase staffing to as many as six service repre-
sentatives to meet its stated objectives.

Tommy has been asked to join the team that is designing the new facility. As part 
of his role, he is to conduct analysis of customer waiting times. Tommy has been given 
information related to expected customer arrival rates during the busiest service periods 
throughout the day, average service times, and costs related to both resource staffing and 
customer waiting. Here is a summary of the information given to Tommy:

CASE  

Average service time per customer representative (all servers are 
assumed to have the same capabilities)

15 minutes

Cost of waiting (estimated hourly cost for customers in the XLG sys-
tem, waiting and being served)

$20

Hourly cost of service representative (including benefits) $25

Average waiting time goal 3 minutes

Time Period Arrival Rate

7 a.m.–1 p.m. 10 per hour

1 p.m.–5 p.m. 15 per hour

5 p.m.–10 p.m. 6 per hour

Tommy remembers studying waiting line analysis in his SC&O management course. 
A quick review of his old notes helps him recall that the total hourly costs of providing 
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End-of-Chapter Resources
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YLAB OPERATIONS MANAGEMENT

Reach Every Student by Pairing This Text with  
Mylab Operations Management
MyLab is the teaching and learning platform that empowers you to reach every student. By 
combining trusted author content with digital tools and a flexible platform, MyLab personal-
izes the learning experience and improves results for each student. Learn more about MyLab 
Operations Management at www.pearson.com/mylab/operations-management.

Deliver Trusted Content
You deserve teaching materials that meet your own high standards for your course. That’s 
why we partner with highly respected authors to develop interactive content and course- 
specific resources that you can trust—and that keep your students engaged.

This text is totally integrated with MyOMLab. Among the features that have proven pop-
ular are:

• Over 80 videos. Every solved example in the main body of every chapter has a video that 
shows step-by-step how to solve the problems. Students love this feature of the book. We 
believe that our videos are best-in-class. We used the talent of BYUTv to develop these videos.

M
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• Simulations A series of simulations created by Pearson educational specialists are avail-
able for use in your SC&O course at various times. These make great team in-class activi-
ties that you can use to drive home key concepts and to make SC&O fun!

• Dynamic Study Modules These are fantastic utilities that help tutor students on key 
SC&O concepts.

• E-text Students can save money by utilizing the e-text and bypassing the need to have a 
paper text. Red Shelf and other tools are available to make this access very economical for 
the students. Just contact your Pearson rep to find out about this alternative. We do this 
at BYU and have saved our students a lot of money.
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Empower Each Learner
Each student learns at a different pace. Personalized learning pinpoints the precise areas where 
each student needs practice, giving all students the support they need—when and where they 
need it—to be successful.

Teach Your Course Your Way
Your course is unique. Whether you’d like to build your own assignments, teach multiple sections, 
or set prerequisites, MyLab gives you the flexibility to easily create your course to fit your needs.

• You can create quizzes using prewritten editable questions from Tom Foster or you can 
create your own quizzes that students can complete either before, during, or after class.

Improve Student Results
When you teach with MyLab, student performance improves. That’s why instructors have 
chosen MyLab for over 15 years, touching the lives of over 50 million students.

EVELOPING EMPLOYABILITY SKILLS
This book is designed to provide a basic understanding of supply chain and operations man-
agement. For SC&O majors, this is a great platform for other, more advanced classes. For non-
majors, in addition to other skills, they will be learning the basic concepts and important tools 
for managing:

• Logistics
• Purchasing
• Operations Management
• Inventory Management

• Project Management
• Process Management
• Process Improvement
• Six Sigma

This class will provide tools and concepts that you can use on the first day of your job. Pay 
attention. This is a growing field that is full of excitement and relevance for your future.

D
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Key Terms

Identify an organization, company, or business that provides 
a service. Use a process chain network (PCN) diagram to 
evaluate the interactions between service providers and cus-
tomers for the organization. Be sure to identify the process 

domain region, the direct interaction region, the surrogate 
interaction region, and the independent processing region of 
the service design. If applicable, recommend improvements 
to the service delivery system that you evaluated.

Integrative Learning Exercise

Together with a student group, visit a business or organiza-
tion that provides a service. Identify a process or process seg-
ment in the business or organization that can be analyzed 
using a PCN diagram. Identify the process level, the process 
entities, and the beginning and ending steps of the process 

segment. Be sure to identify the points where the customer 
receives benefits and the provider incurs costs. Comment on 
how moving and rearranging steps across and between pro-
cess regions might affect the value proposition by increasing 
customer benefits, decreasing provider costs, or both.

Integrative Experiential Exercise

1. Briefly describe service operations and service.

2. In what ways do services involve tangible elements?

3. Identify the customer input resources and the service 
provider outputs for the following service operations: 
accounting, education, computer repair, and healthcare.

4. What is meant by simultaneity in services? What is a 
major consequence of simultaneity?

5. What are some long-term responses for increasing and 
decreasing service capacity?

6. What is meant by the term time-perishable capacity as it 
relates to service operations? Provide an example.

7. Customers are generally involved in the service delivery 
process. What are some negative consequences associ-
ated with customer interaction in the service operation?

8. Briefly define and describe how a process chain network 
(PCN) diagram can be used in designing service delivery 
systems.

9. How can you shift the focus of your operations using a 
PCN diagram?

10. What trade-offs are generally made when making capac-
ity decisions?

11. How do capacity choices vary in the near and long terms?

12. How can queuing theory be used to help evaluate capac-
ity decisions for service providers?

13. Queuing psychology identifies ways that service opera-
tions managers can improve waits by improving the per-
ception of those customers who do wait. What are some 
of the fundamental points related to queuing psychology?

14. In waiting lines, sometimes technological advances can-
not make it easier to manage queues. How can psychol-
ogy help with this problem?

15. How does the newsvendor model allow service firms to 
evaluate capacity decisions?

Discussion Questions

M04_FOST9830_02_SE_C04.indd   114 19/07/17   12:49 PM

Expanding Your Career 
Skills or Building Your 
Career Skills
As educators and practitioners, 
we are aware of the changing 
landscape of the workplace and 
the needs of managers in vari-
ous industries. This category 
of activities encourages stu-
dents to research data, identify 
patterns and facts in data, take 
initiative, work in groups, and 
clearly communicate their find-
ings to others.
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NSTRUCTOR TEACHING RESOURCES
This program comes with the following teaching resources.

I

Supplements available to instructors 
at www.pearsonhighered.com Features of the Supplement

Instructor’s Resource Manual, 
authored by Khurrum Bhutta from 
Ohio University

• Chapter-by-chapter summaries
• A sample syllabus and course outline
• Teaching tips
• Examples and activities not in the main book
• Class discussion questions
• Video suggestions

Solutions Manual, authored by 
Mahesh Srinivasan from The 
University of Akron

Solutions to all discussion questions, problems, and case questions

Test Bank, authored by Mahesh 
Srinivasan from The University  
of Akron

More than 1,000 multiple-choice, true/false, short-answer, and graphing 
questions with these annotations:

• Difficulty level (easy, moderate, difficult)
• Type (multiple-choice, true/false, short-answer, essay)
• Learning objective
• AACSB learning standard (Written and Oral Communication; Ethical 

Understanding and Reasoning; Analytical Thinking; Information  
Technology; Interpersonal Relations and Teamwork; Diverse and  
Multicultural Work; Reflective Thinking; Application of Knowledge)

Computerized TestGen TestGen allows instructors to:

• Customize, save, and generate classroom tests
• Edit, add, or delete questions from the test item files
• Analyze test results
• Organize a database of tests and student results

PowerPoints, authored by Scott Webb 
from Brigham Young University

Slides include all the figures, tables, and equations in the textbook.
PowerPoints meet accessibility standards for students with disabilities.  
Features include, but are not limited to:

• Keyboard and screen reader access
• Alternative text for images
• High color contrast between background and foreground colors

If assistance is needed, our dedicated technical support team is ready to help with the 
media supplements that accompany this text. Visit support.pearson.com/getsupport for 
answers to frequently asked questions and toll-free user support phone numbers.
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