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Preface

INTRODUCTION
Welcome to the sixth edition of Principles of Supply Chain Management: A Balanced 

Approach. The practice of supply chain management has become widespread in all indus-
tries around the globe today, and the benefits to firms of all sizes are being realized. We 
think this text is unique in that it uses a novel and logical approach to present discussions 
of this topic from four foundation perspectives: purchasing, operations, logistics, and pro-
cess integration. We think this book is also somewhat different than the other supply chain 
management texts available, since we present a more balanced view of the topic—many of 
the texts available today concentrate primarily on just one of the three areas of purchasing, 
operations, or logistics.

The objective of the book is to make readers think about how supply chain manage-
ment impacts all of the various areas and processes of the firm and its supply chain trad-
ing partners, and to show managers how to improve their firm’s competitive position by 
employing the practices we describe throughout the text. Junior- or senior-level business 
students, beginning MBA students, as well as practicing managers can benefit from read-
ing and using this text.

As with the fifth edition, the sixth edition has a tie-in to a wonderfully engaging global 
supply chain simulation game called SCM Globe. A separate page dedicated to SCM Globe 
follows this preface. We are very excited about the simulation and hope instructors will 
take it for a test drive and then use it in their classes. 

The sixth edition continues to offer MindTap, the leading digital platform from Cen-
gage. MindTap includes an interactive eBook, quizzes, chapter homework assignments, 
Excel online activities, and more. New to this edition, the continuing cases from the book 
are also available in MindTap as Excel-based assignments for students to apply what they 
have learned in computational, decision-making scenarios. For more information about 
MindTap and how students can access it with the text, please contact your Cengage 
representative.

In the Chapter 1 Appendix, there is a discussion of the Beer Game, with inventory 
tracking sheets to allow instructors to actually play the game with their students. There are 
also quantitative as well as qualitative problems and questions, essay/project exercises, and 
Excel problems spread throughout most of the chapters.

NEW TO THIS EDITION
There are several changes to this sixth edition that we hope you will find interesting 

and useful. Perhaps the biggest change are the three continuing cases in Parts 2, 3, and 
4. (The continuing case for Part 4 is online only.) The teaching notes for all cases can be 
found in the Instructor’s Manual. There is also an emphasis on the pandemic’s impacts 
on the supply chain and a greater emphasis on technological advances and quantitative 
examples and problems throughout the text. Additionally, each chapter contains a number  
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xviiPreface

of new SCM Profiles, beginning with a chapter-opening profile, and then other smaller 
company profiles throughout the chapters. The chapter references throughout the text have 
been updated, with new and interesting storylines, to keep readers engaged and informed. 
Additionally, new end-of-chapter discussions, essay and project questions, and exercises 
have been added. There are also cases at the end of each chapter and several extended cases 
encompassing the chapters in Parts 2, 3, and 4. Other ancillary materials are described 
below.

ORGANIZATION OF THE TEXT
Part 1 is the overview and introduction to the topic of supply chain management. This 

chapter introduces the basic understanding and concepts of supply chain management, 
and should help students realize the importance of this topic. Core concepts such as the 
bullwhip effect, supplier relationship management, forecasting and demand management, 
enterprise resource planning, transportation management, and customer relationship 
management are briefly discussed. There is also a closing section on current trends in sup-
ply chain management.

Part 2 presents supply issues in supply chain management. This very important topic 
is covered in three chapters, building from an introduction to purchasing management, 
to managing supplier relationships, and then finally to ethical and sustainable sourcing. 
Within these chapters can be found sections on government purchasing, global sourcing, 
e-procurement, software applications, supplier development, ethical purchasing, and green 
purchasing.

Part 3 includes four chapters regarding operations issues in supply chain management. 
This section progresses from forecasting, resource planning, and inventory management 
to lean production and Six Sigma in a supply chain setting. Topics in this section include 
the basics of forecasting; collaborative planning, forecasting, and replenishment; material 
requirements planning; enterprise resource planning; inventory models; lean thinking; Six 
Sigma concepts and tools; and statistical process control techniques.

Part 4 presents distribution issues in supply chain management and consists of four 
chapters. This section begins with a review of domestic U.S. and international logistics 
with sections on green transportation, international logistics security, and reverse logis-
tics. This is followed by chapters on customer relationship management, global location 
decisions, and service response logistics. Content in these chapters includes new software 
application discussions, social media and cloud computing in customer relationship man-
agement, sustainability in logistics, new location trends in the global economy, and cloud 
computing in services.

The final section is Part 5, which presents discussions of the integration issues in supply 
chain management and performance measurements along the supply chain. While coop-
eration and integration are frequently referred to in the text, this section brings the entire 
text into focus, tying all of the parts together, first by discussing internal and external pro-
cess integration in detail, followed by a discussion of traditional and world-class perfor-
mance measurement systems. The topics of supply chain risk management and expanded 
coverage of performance measurement models are also included.
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xviii Preface

SCM Globe–Accurate and Easy Supply Chain 
Simulations

SCM Globe is a serious supply chain game. Students can design supply chains from scratch 
or use the supply chains provided by the case studies to understand how different designs 
produce different operating results. And students learn how to manage those results. As they 
work with the simulations, students get an intuitive and analytical understanding for how sup-
ply chains work.

SCM Globe is not just a toy or a game about a make-believe company. It enables a wide range 
of people to accurately model and simulate real supply chains or design new ones. Users 
can model and simulate any supply chain with just four types of entities: Products; Facilities; 
Vehicles; and Routes. Users can define supply chain facilities and see their icons pop up on the 
screen, then drag-and-drop their icons to place them on a smart map such as Google Maps; 
put them where they really are in existing supply chains, or where they could be in new supply 
chains; define products used at the facilities, and define vehicles to move the products between 
facilities; and finally, specify the routes (road, rail, air, water) to connect the facilities. 

This creates a mathematically rigorous model of the supply chain, but students do not have 
to deal with the math, the software does it for them. Then SCM Globe simulates the operation 
of the supply chain. As the simulation runs it shows vehicles moving on their routes and dis-
plays daily operating and financial data. Simulations identify problem areas—facilities where 
too many units of products accumulate or where products run out. Students use what the 
simulations show them, to change their supply chain designs to fix problems and improve 
their operating results. Students do not need advanced math skills, nor do they need to deal 
with abstract network diagrams and flow charts.

SCM Globe is designed to be user friendly and works equally well online or in the classroom. 
Students work individually at first to learn the simulations, then they can work in teams or con-
tinue working individually. The simulations produce performance reports that show progress 
and provide an objective basis to compare different student supply chain designs. The simula-
tions combined with the performance reports become a real-time strategy game where the 
goal is to create supply chains that meet customer demand for products, while also attaining 
the lowest operating costs and inventory levels. 

A concise online user’s guide and video tutorials are available to walk people through the 
basics of designing a supply chain and simulating its performance. The FAQ section and other 
in-depth information in the online guide provide additional help for students and instructors. 
There is also a library of case studies. There is a beginning case and progressively more chal-
lenging cases that illustrate different supply chain operating principles. Each case study has an 
introduction in the online guide to get students started, and there are step by step instructor 
study guides for some of the more popular cases.

SCM Globe is engaging for students and teaches real-world supply chain skills. What students 
learn in the simulations is directly applicable for use in real supply chains. SCM Globe costs 
$64.95 per student per semester and is provided at no charge to instructors, with classes of 
five or more students. To learn more about SCM Globe, go to www.scmglobe.com. Click on 
the blue “Get Started Now!” button in the middle of the screen to see more about what SCM 
Globe can do. 

For instructors using the new sixth edition of Principles of Supply Chain Management, a 
one-time 15 percent discount is available for schools purchasing semester-length student 
subscriptions. Instructors can request this discount by sending an email to Michael  Hugos  

SCM  
Profile
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xixPreface

at: mhugos@scmglobe.com. Tell us your school name. We will schedule a call at your con-
venience to set up your instructor account, and show you how to get started with the sim-
ulations. We’ll also provide you with the number of student subscriptions you need at a 15 
percent discount.

If you are an instructor and would like to do a short 2–4 week pilot project, we can train you 
and provide free demo accounts for you and your students. At the end of the pilot project, you 
will know if you and your students like using the simulations, and if they enhance your sup-
ply chain or logistics class. To inquire about a pilot project, please contact Michael Hugos at: 
mhugos@scmglobe.com.

ANCILLARY PACKAGE

Additional instructor resources for this product are available online. Instructor assets 
include Instructor’s Manual, PowerPoint lecture slides, case teaching notes, answers to 
all of the end-of-chapter questions and problems, and a test bank powered by Cognero. 
Sign up or sign in at www.cengage.com to search for and access this product and its online 
resources.
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PART 1

Supply Chain Management: 
An Overview

Chapter 1 � Introduction to Supply Chain 
Management
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3

Chapter 1
Introduction to Supply  
Chain Management

Giant Eagle is really committed to increasing the diversity amongst our supply chain. There’s 
several reasons for that. The first one, if COVID taught us nothing, it taught us that we 
collectively need to build a more resilient supply chain. We need to have access to more and 
different kinds of suppliers who are more agile, more nimble.

—Laura Shapira Karet, CEO, Giant Eagle1

Our proprietary logistics network, strong supplier partnerships, and nimble and dedicated 
team of more than 16,000 employees enabled Wayfair to consistently serve our customers at 
a time they needed us most, both in North America and Europe. The plans that we put in 
place in late 2019, combined with these factors, translated to a powerful profitability inflec-
tion, and we generated over $1 billion in free cash flow in the quarter.

—Niraj Shah, CEO, Wayfair2

KAMONRAT/Shutterstock.com
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4 Part 1	 Supply Chain Management: An Overview

Learning Objectives
After completing this chapter, you should be able to
LO 1  Describe a supply chain and define supply chain management.

LO 2  Describe the objectives and elements of supply chain management.

LO 3  Describe local, regional, and global supply chain management activities.

LO 4  Describe a brief history and current trends in supply chain management.

LO 5  Understand the bullwhip effect and how it impacts the supply chain.

Chapter Outline

Introduction

Supply Chain Management Defined

The Importance of Supply Chain Management

The Origins of Supply Chain Management in  
the United States

The Foundations of Supply Chain Management

Current Trends in Supply Chain Management

Summary

C o n n e c t i c u t - b a s e d  r e s e a r c h 
company Gartner published its 
16th annual ranking of the world’s 
leading supply chains in 2020. 
During an ongoing global pandemic 
and economic uncertainty in 2020, 
some countries around the world 
were attempting to reopen their 
economies,  whi le  t remendous 
uncertainty remained about the safety involved in such endeavors. Companies were trying 
to predict how markets would recover in 2021 and beyond, while designing risk-mitigation 
strategies for future waves of the coronavirus and its variants. The top five companies and their 
supply chains are described below:

1.	 High-tech leader Cisco Systems exhibited strengths in revenue growth, and in environ-
mental and social aspects. They were also recognized as a leader in the communities 
where they operate. Cisco’s digital supply chain uses security as a foundation, and its 
improvements include monitoring and assessing partner IT security capabilities. Cisco 
has achieved significant performance in the areas of order lead-time, cost savings and 
inventory reduction, while launching many new products.

2.	 Colgate-Palmolive and its supply chains showed a commitment to reduce its environ-
mental impact with its certification as a “TRUE Zero Waste” company by the U.S. Green 

SCM 
Profile

The Top Five Supply Chains of 2020
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5Chapter 1	 Introduction to Supply Chain Management

Introduction
Successful organizations today must be heavily involved with their suppliers and cus-

tomers. Creating goods and services that customers want, at a price they are willing to 
pay, requires firms to be good at a number of things. Managers must pay closer attention 
to where parts and materials come from; how suppliers’ goods are designed, produced, 
stored, and transported; how their own products are produced and then distributed to 
customers; and finally, what their direct customers and the end-product consumers really 
think of the firm’s goods and services. (Note that this textbook uses the term products to 
refer to both goods and services).

Thirty years ago, many large firms were vertically integrated, meaning they owned 
some of their suppliers and/or customers. Today, this practice is much less common due 
to the high cost and difficulty in managing such diverse business units. Instead, firms are 
focusing more of their resources on core capabilities, while trying to create alliances with 
suppliers, transportation and warehousing companies, and manufacturers. Thus, a collab-
orative approach to buying, making, and distributing goods and services has become the 
best way for firms to stay successful—and these are central to the practice of supply chain 
management (SCM).

Several factors enable firms to work together more effectively than ever before. 
Communication and information exchange using enterprise resource planning (ERP) 
system applications (discussed further in Chapter 6) has made global collaboration not 
only possible but necessary for firms to compete. Communication technologies continue 
to change rapidly, making partnerships and teamwork much easier than ever before. 
Competition is also expanding rapidly in all industries and in all markets around the 
world, bringing new materials, products, people, and resources together, making it more 
difficult for many of the local, individually owned shops to keep customers satisfied. 
Additionally, the 2020 global recession made customers more cost-conscious while seeking 

Building Council (USGBC). Since 2017, 15 Colgate-Palmolive manufacturing sites had 
achieved TRUE Zero Waste certification, with 10 of the sites achieving the highest level of 
recognition. The company also received the 2019 Leadership Award from the USGBC “as 
an organization at the forefront of the green building movement.”

3.	 Johnson & Johnson’s commitment to supply chain innovation is evidenced by its Supply 
Chain Innovation Engine, located in New Brunswick, NJ. It creates collaborations among 
supply chain team members, key partners and external experts. People who work at 
Johnson & Johnson develop and prioritize ideas that improve healthcare. To support the 
early coronavirus control efforts, Johnson & Johnson used its 3D printing expertise to 
make manifolds for ventilators which allowed two patients to share the same ventilator.

4.	 Schneider Electric, the French energy management and automation specialist, created 
EcoStruxure, a suite of tools and services to help further develop the Internet of Things. 
EcoStruxure provides connectivity across a business, providing support for faster deci-
sion making in operations. Schneider Electric also willingly shares what it is doing with its 
peers, to promote improvements among all supply chains. 

5.	 Nestlé has a strong focus on customers, emphasizing product availability both on the 
shelf and online. To improve its product availability, Nestlé created additional capacity in 
several manufacturing facilities. To increase agility, Nestlé is using demand-sensing tech-
nologies and integrating processes with key customers.3
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6 Part 1	 Supply Chain Management: An Overview

higher levels of quality and service, which forces organizations to find even better ways to 
compete. Customers are also demanding more socially responsible and environmentally 
friendly goods from organizations. Considering all of these changes to the environment, 
it is indeed a challenging time for companies to develop new products, find new suppliers 
and customers, and compete more successfully. Consequently, many job opportunities are 
opening up in the areas of purchasing, operations, logistics, and supply chain management.

As you read this textbook, you will be introduced to the many concepts of supply chain 
management and how to use these concepts to become better managers in today’s global 
economy. Examples are used throughout the text to illustrate the topics discussed, and 
cases at the end of each chapter are provided to enable you to test your problem-solving 
and decision-making skills in supply chain management. It is hoped that by the end of the 
text you will have gained an appreciation of the value of supply chain management and will 
be able to apply what you have learned, both in your profession and in future courses in 
supply chain management.

In this chapter, the term supply chain management is defined, including a discussion of 
its importance, history, and developments to date. The chapter ends with a look at a few of 
the current trends in supply chain management.

Supply Chain Management Defined
To understand supply chain management, one must first begin with a discussion of a sup-

ply chain; a generic one is shown in Figure 1.1. The supply chain shown in the figure starts 
with firms extracting raw materials from the earth—such as iron ore, oil, wood, and food 

Transportation &
storage activities

Wholesalers,
distributors

First-tier customers

Retailers
Second-tier customers

End-product
consumers

Product & service �ow

Information/planning/activity integration

Recycling & returns

Intermediate
component mfgs.

First-tier suppliers

Raw material
Suppliers/mfgs.

Second-tier suppliers

End-product
manufacturer
(focal �rm)

Figure 1.1 A Generic Supply Chain
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7Chapter 1	 Introduction to Supply Chain Management

items—and then selling these to raw material suppliers such as lumber companies, steel mills, 
and raw food distributors. These firms, acting on purchase orders and specifications they have 
received from component manufacturers, turn the raw materials into materials that are usable 
by their customers (materials such as sheet steel, aluminum, copper, lumber, and inspected 
foodstuffs). The component manufacturers, responding to orders and specifications from 
their customers (the final product manufacturers), make and sell intermediate components 
(electrical wire, fabrics, plumbing items, nuts and bolts, molded plastic components, compo-
nent parts and assemblies, and processed foods). The final product manufacturers (companies 
such as Boeing, General Motors, and Kraft) assemble the finished products and sell them to 
wholesalers or distributors, who then resell these products to retailers as their product orders 
are received. Retailers in turn, sell these products to us, the end-product consumers.

Consumers purchase products based on a combination of cost, quality, customer service, 
availability, maintainability, and reputation factors, and then hope the purchased items 
satisfy their requirements and expectations. Companies, along with their supply chains, 
that can provide all of these desired things will ultimately be successful. Along the supply 
chain, intermediate and end customers may need to return products or obtain warranty 
repairs, or they may just throw products away or recycle them. These reverse logistics 
activities are also included in the supply chain and are discussed further in Chapter 9.

Referring again to Figure 1.1, the firm in the middle of the figure is referred to as the 
focal firm simply because it is the central firm being discussed; the direct suppliers and 
customers of the focal firm are first-tier suppliers and first-tier customers. The first-
tier suppliers’ suppliers are thus the focal firm’s second-tier suppliers, and the first-tier 
customers’ customers are the focal firm’s second-tier customers. Not all supply chains 
look exactly like the one shown in Figure 1.1. Some raw material and end-product 
manufacturers, for example, may sell directly to end consumers. Some supply chains, such 
as an automobile supply chain, might have many tiers, while others such as a law office’s 
supply chain might have only one tier of suppliers and customers.

Thus, the series of companies eventually making goods and services available to con-
sumers, including all of the functions enabling the purchase, production, delivery, and 
recycling of materials, components, end products, and services, is called a supply chain. 
Companies with multiple products likely have multiple supply chains. All goods reach 
their customers via some type of supply chain—some much larger, longer, and more com-
plex than others. Some may also involve foreign suppliers or markets.

With this idea of a supply chain in mind, there really is only one true source of income 
for all supply chain organizations—a supply chain’s end customers. According to Manu 
Vora, the founder and president of Business Excellence Inc., a global management consult-
ing services firm, high performing supply chains are not only essential to delivering goods 
on time, but global companies also depend on their supply chain processes to manage the 
divergent expectations of customers, to stay one step ahead of the competition.4 A process 
by the way, can be defined as a set of activities designed to produce a good or service for an 
internal or external customer. When companies make business decisions while ignoring the 
interests of the end customer and other chain members, these decisions create additional 
risks, costs, and waiting time along the supply chain, ultimately leading to higher end-prod-
uct prices, lower supply chain service levels, and eventually lower end-customer demand.

A number of other companies are also indirectly involved in most supply chains, and 
they play a very important role in the delivery of goods to customers. These are the many 
service providers, such as trucking and airfreight shipping companies, information sys-
tem providers, public warehousing firms, freight forwarders, agents, and supply chain 
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8 Part 1	 Supply Chain Management: An Overview

consultants. These service providers are extremely useful to the firms in most supply 
chains because: they can help to get goods where they need to be in a timely fashion, they 
allow buyers and sellers to communicate effectively, they allow firms to serve outlying mar-
kets, they enable firms to save money on domestic and global shipments, and in general 
they allow firms to adequately serve their customers at the lowest possible cost.

One form of supply chain that has been featured numerous times during the 2020 pan-
demic on TV and in newsprint is the cold chain. The cold chain refers to an alliance of 
companies that can monitor and protect the temperature of perishable products in order 
to maintain quality and safety from the point of origin through distribution to the final 
consumer. While cold chains have been around for many years to protect the temperatures 
of produce, fresh fish, and other foodstuffs as they travel from farm to retailer, cold chains 
became a popular news item in 2020 as COVID vaccines began to be distributed globally 
by Pfizer and Moderna. The two vaccines must be stored and transported at sub-zero tem-
peratures. Satellite Internet of Things company Orbcomm, for example, offers transpor-
tation companies a cold chain telematics solution, which is used while transporting the 
vaccines. Orbcomm supplies hardware that connects to a refrigerated device, which passes 
information by satellite to Orbcomm’s application. The application is integrated into cus-
tomers’ systems, and so managers, dispatchers, and drivers can monitor temperatures in 
real time and adjust the temperatures if needed.5

Now that a general description of a supply chain has been provided, what is supply 
chain management (SCM)? A number of definitions are available in the literature and 
among various professional associations. A few of these are provided here from various 
organizations connected to the practice of supply chain management: 

•	The Council of Supply Chain Management Professionals (CSCMP) defines 
supply chain management as:

The planning and management of all activities involved in sourcing 
and procurement, conversion, and all logistics management activities. 
Importantly, it also includes coordination and collaboration with channel 
partners, which can be suppliers, intermediaries, third-party service 
providers, and customers.6

•	The Institute for Supply Management (ISM) describes supply chain management 
as:

The design and management of seamless, value-added processes across 
organizational boundaries to meet the real needs of the end customer.7

•	The Business Dictionary defines supply chain management as: 
Management of material and information flow in a supply chain to 
provide the highest degree of customer satisfaction at the lowest possible 
cost. Supply chain management requires the commitment of supply chain 
partners to work closely to coordinate order generation, order taking, and 
order fulfillment.8

Consistent across these definitions is the idea of coordinating or integrating a number of 
goods-related activities among supply chain participants to improve operating efficiencies, 
quality, and customer service. Thus, for supply chain management to be successful, firms 
must work together by sharing information on things like demand forecasts, production 
plans, capacity changes, new marketing strategies, new product and service developments, 
new technologies employed, purchasing plans, delivery dates, and anything else impacting 
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the other supply chain members’ purchasing, production, and distribution plans. In a supply 
chain innovation survey conducted by MHI, a material handling association, and Deloitte, 
the top two strategic priorities for supply chain executives are supply chain analytics (tools 
that harness data from internal and external sources to produce breakthrough insights that 
can help supply chains reduce costs and risk) and multi-channel fulfillment (allowing 
consumers to shop for what they want, where they want, and when they want, and then 
have their purchases delivered quickly and consistently).9

In theory, companies in a supply chain work as a cohesive, singularly competitive unit, 
accomplishing what many large, vertically integrated firms tried and failed to accomplish 
in years past. The difference is that independent firms in a supply chain are relatively free 
to enter and leave supply chain relationships if these relationships are no longer proving 
to be beneficial; it is this free market alliance-building that allows supply chains to operate 
more effectively than vertically integrated conglomerates. 

For example, when a particular item is in short supply accompanied by rising prices, a 
firm might find it beneficial to align itself with one of these suppliers to ensure a contin-
ued supply of the scarce item. This alignment may become beneficial to both parties—new 
markets for the supplier leading to new, future product opportunities, and long-term con-
tinuity of supply and stable prices for the buyer. Later, when new competitors start produc-
ing the scarce product or when demand declines, the supplier may no longer be valued by 
the buying firm; instead, the firm may see more value in negotiating with other potential 
suppliers for its purchase requirements and may then decide to dissolve the original buyer–
supplier alignment. Unforeseen weather events and accidents can also create supply chain 
management problems. 

For example, Indiana-based Zimmer Biomet, which makes artificial joints and dental 
devices, blamed its 2016 declining stock price on supply chain disruption problems. “Our 
current supply chain, not being fully integrated, did hamper our ability to respond effec-
tively to this shifting product mix,” said Daniel Florin, Zimmer Biomet’s chief financial 
officer.10 In China, in 2015, two blasts tore through a chemical warehouse containing 3,000 
tons of hazardous chemicals, including sodium cyanide and explosive ammonium nitrate. 
Along with destroying buildings and infrastructure within a 1.2-mile radius, the blasts 
incinerated more than 10,000 new cars. Jaguar Land Rover, Volkswagen, Fiat Chrysler, 
Hyundai, and Renault all reported significant vehicle losses, which hampered their supply 
chain effectiveness.11 As can be seen from these examples, supply chains are often very 
dynamic, which can create problems in effectively managing them.

While supply chain management may allow organizations to realize the advantages of 
vertical integration, certain conditions must be present for successful supply chain man-
agement to occur. One important prerequisite is a melding of the corporate cultures of 
the supply chain participants so all parties are receptive to the requirements of successful 
supply chain management, such as sharing process information. More traditional organi-
zational cultures that emphasize short-term, company-focused performance can conflict 
with the objectives of supply chain management. Supply chain management focuses on 
positioning organizations in such a way that all participants benefit. Successful supply 
chain management requires high levels of trust, cooperation, collaboration, and honest, 
accurate communications.

The boundaries of supply chains are also dynamic. It has often been said that supply 
chain boundaries for the focal firm extend from “the suppliers’ suppliers to the custom-
ers’ customers.” Today, most supply chain collaboration efforts do not extend beyond these 
boundaries. In fact, in many cases, firms find it very difficult to extend coordination efforts 
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