EIGHTH EDITION

'TRANSPORTATION

A GLOBAL SUPPLY CHAIN PERSPECTIVE

=

\
]
¢
’
¢
n"'
o
K

i

p
L -
i
y

a'..‘=?

L _t=e
=% \
\ |
\
M

| .s-l

"‘|"" .” .
- il
il \

e v I
] LY ) . LT T o M
s SN o :
= = H: -:-“"" \ = - L ? L .\ T £ E | 3 ¢ LA
N T r A A \ o ol g ., r
| — ) : - 1
V=g =
1 | —\ .
1] [
\ = N g \
ALY
s I 1 T
L . il | |
’ = 1 oy | el (R | liimE
5 | | JREEL | I b < H |
- il i.'“ I 3
i 1 77 i e R e
il ] o ; np m— £
E T 7 !.’
=it g i bl L ) PRI .
= e eSS E B i W
-
AN AR
T [+
B gty =
== < e
s = ; = < <
1
= -
- =
=

o
i
i

COYLE NOVACK GIBSON



TRANSPORTATION

A GLOBAL SUPPLY CHAIN PERSPECTIVE







EIGHTH EDITION

TRANSPORTATION

A GLOBAL SUPPLY CHAIN PERSPECTIVE

John J. Coyle Robert A. Novack Brian J. Gibson
The Pennsylvania State University The Pennsylvania State University Auburn University
~  CENGAGE
Learning’

Australia « Brazil « Mexico « Singapore « United Kingdom « United States



This is an electronic version of the print textbook. Due to electronic rights restrictions, some third party content may be suppressed. Editorial
review has deemed that any suppressed content does not materially affect the overall learning experience. The publisher reserves the right to
remove content from this title at any time if subsequent rights restrictions require it. For valuable information on pricing, previous
editions, changes to current editions, and alternate formats, please visit www.cengage.com/highered to search by
ISBN#, author, title, or keyword for materials in your areas of interest.

Important Notice: Media content referenced within the product description or the product text may not be available in the eBook version.



CENGAGE
Learning’

Transportation: A Global Supply
Chain Perspective, Eighth Edition
John ). Coyle, Robert A. Novack, and
Brian ). Gibson

© 2016, 2011 Cengage Learning
WCN: 02-200-203

ALL RIGHTS RESERVED. No part of this work covered by the copyright
herein may be reproduced, transmitted, stored, or used in any form or by
any means graphic, electronic, or mechanical, including but not limited
Kalsi to photocopying, recording, scanning, digitizing, taping, Web distribution,
information networks, or information storage and retrieval systems,
except as permitted under Section 107 or 108 of the 1976 United States

Vice President, General Manager: Balraj

Product Director: Joe Sabatino

Product Manager: Jason Guyler

Content Developer: Christopher Santos

Manufacturing Planner: Ron J.
Montgomery

Marketing Communications Manager:
Heather Mooney

Art and Cover Direction, Production
Management, and Composition: Lumina
Datamatics, Inc.

Cover Image: © viktor vector; © Digital
Genetics/Shutterstock; © Maximus256/
Shutterstock; © Toria/Shutterstock;

© Evgeny Karandaev/Shutterstock

Intellectual Property
Analyst: Christina Ciaramella
Project Manager: Betsy Hathaway

Unless otherwise noted, all items
© Cengage Learning

Printed in the United States of America
Print Number: 01 Print Year: 2015

Copyright Act, without the prior written permission of the publisher.

For product information and technology assistance, contact us at
Cengage Learning Customer & Sales Support, 1-800-354-9706
For permission to use material from this text or product,
submit all requests online at www.cengage.com/permissions
Further permissions questions can be emailed to
permissionrequest@cengage.com

Library of Congress Control Number: 2015932319
ISBN: 978-1-133-59296-9

Cengage Learning

20 Channel Center Street
Boston, MA 02210

USA

Cengage Learning is a leading provider of customized learning
solutions with employees residing in nearly 40 different countries
and sales in more than 125 countries around the world. Find your
local representative at www.cengage.com

Cengage Learning products are represented in Canada by
Nelson Education, Ltd.

To learn more about Cengage Learning Solutions, visit
www.cengage.com

Purchase any of our products at your local college store or at our
preferred online store www.cengagebrain.com



A very special note of thanks and appreciation is due to our families. John Coyle would like
to thank his wife Barbara, their children John and Susan, and their grandchildren Lauren,
Matthew, Elizabeth Kate, Emily, Ben, Cathryn, and Zachary. Bob Novack would like
to thank his wife Judith and their children Tom, Elizabeth, and Alex. Brian Gibson
would like to recognize his wife Marcia, son Andy, and his longtime mentor,

Dr. Bob Cook (1947-2014). Special mention should be made in reference
to Dr. Edward J. Bardi to express our deep appreciation of his many
contributions not only to the continuing development of this
text but also to the supply chain management text.



Brief Contents A

Part 1

Part 11

Part 111

Vi

Preface xviii
About the Authors xxi

Chapter 1 Global Supply Chains: The Role and Importance of
Transportation 3

Chapter 2 Transportation and the Economy 34
Chapter 3 Transportation Regulation and Public Policy 59
Chapter 4 Costing and Pricing for Transportation 104

Suggested Readings for Part | 166

Chapter 5 Motor Carriers 168
Chapter 6 Railroads 200
Chapter 7 Airlines 233

Chapter 8 Water Carriers and Pipelines 260
Suggested Readings for Part Il 294

Chapter 9 Transportation Risk Management 297

Chapter 10 Global Transportation Planning 327

Chapter 11  Global Transportation Execution 358

Chapter 12 Third Party Logistics 393

Chapter 13 Private Transportation and Fleet Management 425
Chapter 14 Issues and Challenges for Global Supply Chains 447

Suggested Readings for Part Il 470

Glossary 472
Name Index 483
Subject Index 485

Appendix A Selected Transportation Publications A-1 (available on
book companion website cengagebrain.com)

Appendix B Transportation-Related Associations B-1 (available on
book companion website cengagebrain.com)



Contents

Part 1

Preface xviii

N

About the Authors xxi

Chapter 1

Chapter 2

Global Supply Chains: The Role and Importance of

Transportation 3

TRANSPORTATION PROFILE: Critical Role of Transportation in

Global Economy 4
Introduction 5
Global Supply Chain Flows 5

The Economic Basis and Logic of Improved Global Trade

Absolute and Comparative Advantage 11

Contributing Factors for Global Flows and Trade

Population Size and Distribution 12
Urbanization 16
Land and Resources 17
Technology and Information 17
Globalization 19

Supply Chain Concept 19
Development of the Concept 20

GLOBAL PROFILE: P&G May Jettison Half of Their Brands

Summary 27
Study Questions 28
Notes 29

Case 1-1: Clearfield Cheese Company Case: A Sequel 30

Case 1-2: KEMS LLP 32
Transportation and the Economy 34
Introduction 35
Up and Down with the Big Muddy 35
Historical Significance 36

Economics of Transportation 37
Demand for Transportation 38
Passenger Demand 38

Transport Measurement Units 39

ON THE LINE: “It's a Bird, It's a Plane ... No, It's a Drone”

Demand Elasticity 42

20
ON THE LINE: Transportation’s Impact on the Global Supply Chains

40

11

vii



viii CONTENTS

Chapter 3

Freight Transportation Demand 43

Service Components of Freight Demand 45
TRANSPORTATION PROFILE: “The Mailman May Ring Twice” 47

Value of Goods 47

Gross Domestic Product (GDP) 50
Environmental Significance 51

The Environment 52

Safety 53

Social Significance 53

Political Significance 53

Summary 55

Study Questions 55

Notes 56

Case 2-1: Highways Galore 57

Case 2-2: The Sustainability Team 58
Transportation Regulation and Public Policy 59

TRANSPORTATION PROFILE: Congestion Ahead: Merging Disparate
Transportation Bills into a Well-Funded Solution 60

Introduction 61
Regulation of Transportation 61
Nature of Regulation 61
Common Law 62
Role of the Independent Regulatory Commissions 63
Role of the Courts 64
Safety Regulations 65
State Regulations 66
Development of Regulation 66
Current Economic Regulations 68
Current Motor Carrier Safety Regulations 70
Antitrust Laws in Transportation 71
Transportation Policy 72
Why Do We Need a Transportation Policy? 73
Declaration of National Transportation Policy 74
GLOBAL PERSPECTIVES: TTI Releases NAFTA 20 Years After 76
Policy Interpretations 77
Who Establishes Policy? 78
ON THE LINE: Bill That Would Jack Up Insurance Minimum by 400 Percent
Seen as a Long Shot 81
Public Promotion 82
Transportation Planning and the Public Sector 82
An Approach to Public Project Planning Analysis 83
Air 84
Motor and Highway 85



CONTENTS ix

Rail 86

Domestic Waterway Operations 87
International Water Carriage 87
Pipeline 88

Miscellaneous Forms of Promotion 89

Transportation Promotion in Perspective 89
User Charges 89
Nationalization 90

Transportation Safety 90

TRANSPORTATION TECHNOLOGY: ATA, Shippers Applaud FMCSA Proposal for
ELDs in Trucks 92

Transportation Security 93

Summary 95

Study Questions 95

Notes 95

Case 3-1: Who Pays the Price? 97

Case 3-2: Federal Highway Infrastructure Funding 98
Appendix 3A: Department of Transportation 99

Federal Aviation Administration 100

Federal Highway Administration 100

Federal Railroad Administration 100

National Highway Traffic Safety Administration 101

Federal Transit Administration 101

Maritime Administration 101

St. Lawrence Seaway Development Corporation 101

Research and Innovative Technology Administration 101

Pipeline and Hazardous Materials Safety Administration 102

Federal Motor Carrier Safety Administration 102

Office of the Inspector General 103

Surface Transportation Board 103

Summary 103

Chapter 4 Costing and Pricing for Transportation 104

TRANSPORTATION PROFILE: Some LTL Carriers Shun Annual GRIs in Favor of
“Customer-Centric” Approach 105

Introduction 106

Market Considerations 107
Market Structure Models 107
Theory of Contestable Markets 108
Relevant Market Areas 109

Cost-of-Service Pricing 110
Value-of-Service Pricing 114

Rate Making in Practice 120
General Rates 120
Rate Systems Under Deregulation 127

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



x CONTENTS

Special Rates 128
Character-of-Shipment Rates 128

ON THE LINE: Big Rate Changes Ahead for FedEx Ground 130

Area, Location, or Route Rates 130
Time/Service Rate Structures 131
Other Rate Structures 132

GLOBAL PERSPECTIVES: Ocean Carriers Hike Rates 134

Pricing in Transportation Management 134
Factors Affecting Pricing Decisions 134
Major Pricing Decisions 135
Establishing the Pricing Objective 136
Estimating Demand 137
Estimating Costs 138
Price Levels and Price Adjustments 138
Most Common Mistakes in Pricing 139
Summary 142
Study Questions 142
Notes 142
Case 4-1: Hardee Transportation (A) 144

Case 4-2: Hardee Transportation (B) 145
Appendix 4A: Cost Concepts 147

Accounting Cost 147

Economic Cost 147

Social Cost 148

Analysis of Cost Structures 148
Rail Cost Structure 152

Motor Carrier Cost Structure 153
Other Carriers’ Cost Structures 154
Notes 154

Appendix 4B: LTL and TL Costing Models 156
Operational Activities 156
Cost/Service Elements 156

TL Costing 156

LTL Costing 160

Conclusion 165

Suggested Readings for Part | 166

Part 11

Chapter 5 Motor Carriers 168

TRANSPORTATION PROFILE: Tight Capacity Outlook Will Likely Remain Intact for
a While, Say Industry Stakeholders 169

Introduction 170

Industry Overview 170
Significance 170

Types of Carriers 171

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Chapter 6

ON THE LINE: Dedicated: One Bright Spot in the TL Picture 173
Number of Carriers 174
Market Structure 175
Competition 176

Operating and Service Characteristics 176
General Service Characteristics 176
Equipment 177
Types of Vehicles 178
Terminals 180
Terminal Management Decisions 183
GLOBAL PERSPECTIVES: UPS Adds to Latin America Healthcare Portfolio

Cost Structure 186
Fixed Versus Variable Cost Components 186
Economies of Scale 188

Current Issues 191
Safety 191
Technology 192
LTL Rates 192
TRANSPORTATION TECHNOLOGY: Filling the Gaps with TMS 193
Financial Stability 194
Summary 195
Study Questions 196
Notes 197
Case 5-1: Hardee Transportation 198
Case 5-2: Squire Transportation 199

Railroads 200
TRANSPORTATION PROFILE: Riding High 201
Introduction 202

Industry Overview 203
Number of Carriers 203
Competition 205
GLOBAL PERSPECTIVES: Intermodal Volumes Finish 2013 Strong
Reports IANA 207
Operating and Service Characteristics 208
General Service Characteristics 208
Constraints 210
Strengths 210
Equipment 211
Service Innovations 213

ON THE LINE: XPO’s Grand Entrance into Intermodal 216
Cost Structure 216
Fixed Costs 216

Semivariable Costs 217
Variable Costs 217

186

CONTENTS xi

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xii CONTENTS

Economies of Scale 219

Financial Plight 220
Legislation Reform 220
Improved Service to Customers 221

Current Issues 222
Alcohol and Drug Abuse 222
Energy 222
Technology 223
TRANSPORTATION TECHNOLOGY: GAO Report Calls on Congress to Extend
Positive Train Control Deadline 224
Future Role of Smaller Railroads 225
Customer Service 226
Drayage for Intermodal Service 226
Summary 227
Study Questions 227
Notes 228
Case 6-1: CBN Railway Company 230
Case 6-2: Railroad Reregulation? 231

Chapter 7 Airlines 233
TRANSPORTATION PROFILE: Slight Improvement Despite Headwinds 234
Introduction 235
Industry Overview and Significance 235

Types of Carriers 235
Private Carriers 235
For-Hire Carriers 235

Market Structure 237
Number of Carriers 237

Competition 238
Intermodal 238
Intramodal 238
Service Competition 238
Cargo Competition 239

Operating and Service Characteristics 239
General 239

GLOBAL PERSPECTIVES: U.S. Airports Ramp Up Competition for Cargo
Dominance 240

Speed of Service 241

Length of Haul and Capacity 241

Accessibility and Dependability 243
Equipment 243

Types of Vehicles 243

Terminals 243

ON THE LINE: International Standards: IATA Launches “Secure Freight” 244
Cost Structure 246

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



CONTENTS xiii

Fixed- Versus Variable-Cost Components 246
Fuel 247

Labor 247

Equipment 248

Economies of Scale/Economies of Density 248

Rates 250

Pricing 250

Operating Efficiency 251
Current Issues 252

Safety 252

Security 253

Technology 253

Summary 255

Study Questions 256

Notes 256

Case 7-1: Airspace Airlines 258

Case 7-2: Airline Consolidations 259

Chapter 8 Water Carriers and Pipelines 260
TRANSPORTATION PROFILE: Bigger Ships for the Bigger Ditch 261
Introduction 261
Brief History of Water Transportation 262

Water Transport Industry Overview 263
Significance of Water Transport 263
Types of Carriers 266

TRANSPORTATION TECHNOLOGY: Here Come the Mega Ships: Big Changes

Coming 267
Number and Categories of Carriers 268
Competition 268
Operating and Service Characteristics 269
Equipment 271
Cost Structure 276
Current Issues 277

Brief History of Pipelines 277

Pipeline Industry Overview 278
Significance of Pipelines 278
Types of Carriers 279
Ownership 280
Number of Carriers 280
Operating and Service Characteristics 281
Relative Advantages 282
Relative Disadvantages 282
Competition 283
Equipment 283
Commodity Movement 284
Cost Structure 286

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xiv CONTENTS

ON THE LINE: The Politics of Global Pipelines 287
Summary 289
Study Questions 290
Case 8-1: Great Lakes Carriers: A Sequel 291
Case 8-2: CNG Pipeline Company 293

Suggested Readings for Part Il 294

Part 111

Chapter 9 Transportation Risk Management 297
TRANSPORTATION PROFILE: Battling the Global Piracy Challenge 298
Introduction 298
Risk Concepts 299

Transportation Risk Management Process 300
Step 1—Risk Identification 302
Step 2—Risk Assessment 306
Step 3—Risk Management Strategy Development 307

ON THE LINE: Conducting an International Supply Chain Risk
Assessment 308

TRANSPORTATION TECHNOLOGY: Protecting Product Along the Global Cold
Chain 312

Step 4—Risk Review and Monitoring 313

Supply Chain Security 314

Aviation and Transportation Security Act of 2001 315

Maritime Transportation Security Act of 2002 316

Security and Accountability for Every Port Act 317
GLOBAL PERSPECTIVES: Transportation Security—Global Collaboration
Required 319

Summary 320

Study Questions 320

Notes 321

Case 9-1: Young Again Pharmaceuticals 323

Case 9-2: Techno-Shades 325

Chapter 10  Global Transportation Planning 327

TRANSPORTATION PROFILE: Global Trade Expansion Drives Transportation
Planning Challenges 328

Introduction 329

Overview of Global Transportation 330
Global Trade Agreements Stimulate Transportation
Activity 331

GLOBAL PERSPECTIVES: NAFTA Cross-Border Transportation—an Unfulfilled
Promise 332

Logistics Channel Issues in Global Transportation 333
Export Preparation Activities 335

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



CONTENTS xv

Terms of Trade 335

Cargo Insurance 338
Terms of Payment 340
Freight Documentation 341

Transportation Planning 346

Mode Selection 346
TRANSPORTATION TECHNOLOGY: The Automated Commercial Environment:
Nearing Completion 347

Carrier Selection 349

Route Planning 350

ON THE LINE: Panama Canal Expansion to Double Capacity 351
Summary 352
Study Questions 352
Notes 353
Case 10-1: Music Explosion—Creating a “Sound” Global
Transport Plan 355
Case 10-2: Tablets for the Masses 357

Chapter 11 Global Transportation Execution 358
TRANSPORTATION PROFILE: International Freight Challenges 359
Introduction 359

Overview of Global Freight Flows 360
Intermodal Transportation 361
Preparing Freight for Movement 366
Policy and Regulatory Issues Impacting Global Flows 367

Global Transportation Providers 368
Ocean Shipping 368

ON THE LINE: E x E x E = Mega Capacity 373
International Air 374

Surface Transport 377
Ancillary Services 378

Port Operations and Customs Clearance 379
Seaports 379
TRANSPORTATION TECHNOLOGY: Port Automation Critical to Global Flows 381
Airports 382
Customs Clearance 384
Summary 387
Study Questions 387
Notes 388
Case 11-1: As the Blade Turns 390
Case 11-2: Get Me Those T-Shirts 391

Chapter 12  Third Party Logistics 393

TRANSPORTATION PROFILE: Key Criteria for Evaluating Potential 3PL
Providers 394

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



xvi CONTENTS

Introduction 394
Industry Overview 395
Types of 3PL Providers 396
ON THE LINE: Amazon.com: More than an Online Retailer? 400
3PL Services and Integration 401
GLOBAL PERSPECTIVES: UPS Expands Incheon Air Hub in Korea 404
3PL User Overview 405
Reasons for Outsourcing 406
Primary Activities Outsourced 407
Results Achieved 408
Establishing and Managing 3PL Relationships 409
Strategic Needs of 3PL Users 413

TRANSPORTATION TECHNOLOGY: The Payoffs of 3PL Investment in IT
Capabilities 415

Summary 418
Study Questions 418
Notes 419
Case 12-1: Jetstream Aerospace 421
Case 12-2: Closet Concepts Ltd 423
Chapter 13  Private Transportation and Fleet Management 425
TRANSPORTATION PROFILE: The Silent Partner: Private Fleets 426
Private Transportation 426
What Is Private Transportation? 427
Private Rail Transportation 427
Private Air Transportation 428
Private Water Transportation 429
Private Oil Pipeline Transportation 429
Private Trucking 430
Private Trucking Cost Analysis 433
ON THE LINE: Taking the Company Private 435

Major Operating Decisions 436

Summary 443

Study Questions 444

Notes 444

Case 13-1: Nittany Products: A Sequel 445

Case 13-2: Naperville Hardware Distribution 446

Chapter 14  Issues and Challenges for Global Supply Chains 447

TRANSPORTATION PROFILE: Dark Clouds on the Horizon 448
Introduction 449
Transportation Infrastructure 450

Highway Traffic and Infrastructure 451

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



CONTENTS xvii

Railroad Traffic and Infrastructure 452

Waterway Traffic and Infrastructure 453

Technology and Transportation: A Necessary Marriage 456
Sustainability: Going Green with Transportation 458
TRANSPORTATION TECHNOLOGY: Truck Navigation 461

Fuel Cost and Consumption 462
Motor Carriers 463

Air Carriers 463

Water Carriers 464

Rail Carriers 464

Pipeline Carriers 464

Carriers’ Responses 465
Summary 466
Study Questions 467
Notes 467
Case 14-1: Green and Lean 468
Case 14-2: Bald Eagle Valley Trucking 469

Suggested Readings for Part Il 470

Glossary 472
Name Index 483
Subject Index 485

Appendix A Selected Transportation Publications A-1 (available on
book companion website cengagebrain.com)

Appendix B Transportation-Related Associations B-1 (available on
book companion website cengagebrain.com)

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Preface N

4“ In this book Transportation: A Global Supply Chain Perspective while attention was paid
pammmemumamns s to the global aspect of transportation in previous editions, especially the seventh edition,
This textbook is required  the authors realized that the global dimension required even more emphasis to reflect the
by the American Society of . d chall d . £ Iv chains. T ion h
Transportation and Logis-  increased challenges and requirements of 21st century supply chains. Transportation has
tics® for the Transportation ~ become even more important for efficient and effective supply chains in today’s complex
Economics Management and competitive global environment. It has become the critical link in successful supply
module in the Certified in hai d be th . ind for th ic ad in th
Transportation and Logistics chains and may be the most important industry for the economic advancement in the
(CTL) professional certifica- economies of the world. The authors are convinced much more attention and focus
tion program. For details g0 muyst be given to transportation infrastructure investment to meet the needs of the global

to www.astl.org. economy

The text follows the format of the previous edition with three sections and 14 chap-
ters, but substantive additions and changes have been made to enhance the global discus-
sions, improve the content and organization, and streamline and update relevant parts of
text. Part I provides the foundation for the overall text. Chapter 1 explores global thrust
of this edition examining key critical areas such as population trends and related issues
for developing and developed economies. Chapter 2 provides the economic foundation
and rationale for the role of transportation as well as its political and social importance.
Chapter 3 explores the regulatory and public policy issues associated with transportation
while Chapter 4 offers a discussion of transportation costing and pricing in a market-
based economy.

Part II provides an overview of the major transportation alternatives available to
individual and organizational users. Chapters 5 through 8 discuss and examine the key
features and issues of the five basic modes of transportation, namely, motor (5), rail (6),
airline (7), water, and pipeline (8). Each of the basic modes provide some inherent
advantages for shippers of particular commodities or locations that need to be appre-
ciated and understood to gain the economic benefits they offer. The competitive environ-
ment of market that exists in some economies provides a dynamic that promotes
continual change and improvement in the services that can be offered by the basic
modes.

The chapters in Part III were significantly changed in the previous edition, which
enhanced the overall text. The six chapters in this section have been updated and revised
to further improve their value to the readers. Chapter 9 discusses the topic of risk man-
agement that has become a critical focus for many organizations because of the increas-
ing threats to the interruption of supply chain flows in the global economy. Strategies,
methods, and outcomes for risk management are explored as well as overall security.
Chapters 10 and 11 provide an important and in-depth discussion of the planning and
execution for efficient and effective global transportation flows with emphasis on flexibil-
ity, documentation, intermodal options, and service providers. Chapters 12 and 13 add
to the information provided in Part II with a detailed discussion of third-party service
providers and private transportation respectively. Both are options that can improve effi-
ciency, effectiveness, and execution for global supply chains, especially transportation
and logistics services. Finally, Chapter 14 explores some of the major challenges and
issues for transportation in the 21st century, namely, infrastructure, environmental sus-
tainability, and technology. While all of these topics were discussed to some extent in

xviii
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PREFACE xix

previous chapters, the authors felt that they deserved more attention as we move ahead
in our complex and competitive global environment.

Overall, we are convinced that transportation is a critical ingredient on many levels
but is often taken for granted unless some crisis arises. As stated previously, it may be
the most important industry for all economies regardless of their stage of development.
Such recognition needs to be accorded to transportation in the future.

Features

1. Learning objectives in the beginning of each chapter provide students with an
overall perspective of chapter material and also serve to establish a baseline for
a working knowledge of the topics that follow.

2. Transportation Profile boxes are the opening vignettes at the beginning of each
chapter that introduce students to the chapter’s topics through familiar, real-
world examples.

3. On the Line features are applied, concrete examples that provide students with
hands-on managerial experience of the chapter topics.

4. Transportation Technology boxes help students relate technological develop-
ments to transportation management concepts.

5. Global Perspectives boxes highlight the activities and importance of transporta-
tion outside of the United States.

6. End-of-chapter Summaries and Study Questions reinforce material presented in
each chapter.

7. Short cases at the end of each chapter build on what students have learned.
Questions that follow the cases sharpen critical thinking skills.

Ancillaries

1. The Instructor’s Manual includes chapter outlines, answers to end-of-chapter
study questions, commentary on end-of-chapter short cases, and teaching tips.

2. A convenient Test Bank offers a variety of multiple-choice, short-answer, and
essay questions for each chapter.

3. PowerPoint slides cover the main chapter topics and contain figures from the
main text.

4. The book companion site (www.cengage.com/decisionsciences/coyle) provides
additional resources for students and instructors. Appendix A, Selected Trans-
portation Publications, and Appendix B, Transportation-Related Associations,
can be found on the companion site. The Instructor’s Manual and PowerPoint
files are downloadable from the site for instructors.
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The major driving forces of change for supply chains during the first two
decades of the 21st century have been globalization and technology. That is
not to say that there are not additional exogenous factors impacting supply
chains and necessitating changes in managerial tactics and/or strategies
because there have been. However, none have been of the magnitude of
globalization and technology. Interestingly, they were major forces in the
last two decades of the 20th century as was cited in previous editions of
this text. The fact that they continue to have such an impact is certainly
worth noting, but one must also appreciate the depth and scope of these
two external forces not only on supply chains but also upon consumer and
organizational behavior.

Transportation is an important part of supply chain management that has
been described figuratively previously as the “glue” that holds the supply chain
together and is a key enabler for important customer oriented strategies such
as overnight or same-day delivery. Transportation is often the final phase or
process to touch the customer and may have a lasting impact on the success
of the transaction. This is the micro dimension, but on a macro level transpor-
tation can be viewed as the “life blood” of global supply chains, and it has
been argued that efficient and effective transportation is the most important
business for a country or region and the cornerstone of a modern economy.

Global transportation systems have been seriously challenged in the 21st
century by escalating fuel costs along with volatility in fuel prices. In addition,
the transportation infrastructure, namely seaports, airports, highways, and so
on, is not sufficient to accommodate the flow of global commerce in many
countries thus stymying the economic progress of the region. Many parts
of the infrastructure require government or public funding because of the
different users. The public coffers are frequently financially strained because
of the many alternative demands for these somewhat limited resources.
Transportation infrastructure has to “compete” for an allocation of public
funds, and the benefits, while real, are more long run in terms of outcome
and value. Consequently, such needed resources may not be allocated in a
timely manner. This is the dilemma of the 21st century. Transportation and
the related logistics systems are a necessary requirement for all economies,
developed and underdeveloped, but the public investment in social capital
necessary to not only improve but also to sustain the infrastructure has not
been forthcoming in many countries. Hopefully, one of the outcomes of this
text will be a better understanding and appreciation for the criticality of
efficient and effective transportation systems for economic development
and social welfare.

Part | will provide an overview and foundation for the role and impor-
tance of improved transportation from a micro and macro perspective in
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global supply chains. The discussion will cover economic and managerial
dimensions of transportation in the global economy, including regulation
and public policy issues. Part | is designed to provide the framework for the
analysis and discussion in the following sections of the book.

Chapter 1 examines the nature, importance and critical issues in the
global economy, which are important to understand for the current and
future transportation systems, that will provide the needed service for the
diverse requirements of the various regions and countries. This chapter will
also discuss the special nature of transportation demand and how transporta-
tion adds value to products. There is also an overview of the concept of
supply chain management and the important role of transportation in supply
chains of various organizations.

Chapter 2 examines the role of transportation from a macro and micro
perspective. The chapter adds to the discussion in Chapter 1 but explores
more broadly the special significance of improved transportation systems.
The analysis includes not only the economic impact but also the political
and social impact of transportation. Current and historical perspectives
are provided in the discussion to help the reader appreciate and better
understand the contribution of improved transportation in an economy. The
discussion also examines the impact of improved transportation upon land
values and prices of products and services.

Chapter 3 provides an overview and examines the development and role
government regulation and public policy directed at transportation services,
particularly in the United States. Local, state, and federal regulation of private
transportation companies has been in existence since the 19th century in the
United States countries. These controls are on one level a recognition of the
importance of transportation to the development and ongoing vitality of an
economy. In many countries of the world, important parts of the transporta-
tion system are provided by the government. This is especially true of railroad
and air carrier service. There have been major changes in the regulatory
structure in the United States and elsewhere, but regulations, particularly in
the area of safety, continue to play a role that needs to be understood.

Chapter 4 extends the discussion of costing and pricing introduced in
Chapters 1 and 2. Given the importance of transportation on a micro and
macro level to the cost and value of products and services, costing and
pricing deserves a more detailed examination. There are unique dimensions
to transportation services in general and between the basic modes that need
to be understood by managers and public officials. Chapter 4 provides an
analysis of the differences and unique dimensions of transportation services.
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Learning Objectives

After reading this chapter, you should be able to do the following:

> Appreciate why efficient transportation systems are so critical to
advance the growth and development of regions and countries,
and how they contribute to social and political systems as well
as national defense

> Discuss the importance of transportation to globalization and
how it contributes to the effective flow of commerce among
close and distant regions

> Understand how global supply chains can contribute to the
competitive position of countries and allow them to penetrate
global markets

> Appreciate the dynamic nature of the global economy, which
can impact and change the competitive position of a region or
country in a relatively short period of time

> Explain the underlying economic basis for international exchange
of goods and services for the overall benefit of two or more
countries or regions and gain some perspective on the volume and
overall importance of the more advanced countries of the world

> Discuss the size and age distribution of the population and the
growth rate of the major countries of the world and understand
how the size of the population can impact a country positively
or negatively

> Understand the challenges and opportunities associated with
the worldwide growth in urbanization and why there has been
such a major shift from rural to urban areas
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> Appreciate the importance and impact of land and resources to
the economic advancement and development of the various
countries of the world and how they can be exploited to their
advantage

> Explain why technology has become such an important
ingredient for the economic progress of companies and
countries in today’s global economy and understand the need
for and types of technology

> Discuss the overall characteristics and importance of
globalization and supply chains in the highly competitive world
economies of the 21st century

‘ Critical Role of Transportation in Global Economy

Transportation is one of the most important tools or methods that developing societies
or countries use to advance economically, politically, and socially. It impacts every phase
and facet of our existence. Transportation is probably the most important industry in any
country or in the global economy. Without it, we could not operate a grocery store or run
a factory. The more complex or developed a country is, the more indispensable an effi-
cient and effective transportation system is for continued survival and growth.

In advanced societies, transportation systems are so well developed that most citi-
zens do not think about or realize the many benefits that accrue from good transporta-
tion systems. They use transportation everyday directly or indirectly. It provides the
thoroughfare for commerce, the means of travel locally or for longer distances, and
the assistance for many other important aspects of their lives. People seldom stop to
think how restricted their lives would be without good transportation. However, if one
travels to an underdeveloped country, it is obvious that the lack of good transportation
is inhibiting their economic prosperity and personal convenience. The current physical
decay of the highway infrastructure in the United States and the lack of investment for
improvement is a critical concern to many private and public organizations because of
its importance to continued economic growth and global expansion.

The development of the global economy has increased the criticality of transporta-
tion for economic, political, and national defense purposes. Globalization has brought
many benefits to countries throughout the world, but we are much more interdepen-
dent and at risk when some calamity occurs in another part of the world that can inter-
rupt supply of raw materials or finished products and/or shut down a market for
domestic products. Efficient and effective transportation can help to mitigate the
impact, for example, of a natural disaster such as a hurricane, typhoon, or flood by pro-
viding products and services from alternate sources and access to other markets quickly
and efficiently.

The importance of transportation cannot be overemphasized. It is a necessary ingre-
dient for the progress and well-being of all citizens. An appreciation and understanding
of its historical and economic role and significance, as well its political and social signifi-
cance, is a requisite for managers in any organization and other interested parties. An
appreciation of this tenet will be an important part of the discussion in this text.

Copyright 2016 Cengage Learning. All Rights Reserved. May not be copied, scanned, or duplicated, in whole or in part. Due to electronic rights, some third party content may be suppressed from the eBook and/or eChapter(s).
Editorial review has deemed that any suppressed content does not materially affect the overall learning experience. Cengage Learning reserves the right to remove additional content at any time if subsequent rights restrictions require it.



Global Supply Chains: The Role and Importance of Transportation 5

Introduction

In previous editions of this text, transportation was referred to as the “glue” that holds
the supply chain together and an enabler of the underlying tactics and strategies that
have catapulted supply chain management to the level of acceptance, which it now
enjoys in many organizations, both private and public. For example, transportation man-
agement systems technology along with complimentary software is used by many orga-
nizations to improve logistics and supply chain efficiency, effectiveness, and execution.
Transportation has moved from playing a reactive or supporting role to a role that is
more proactive and enabling. In other words, transportation has become much more
strategic for organizations in determining their ability to compete in the growing and
complex global marketplace.

The global marketplace is also changing on a continuing basis, that is, it has become
very dynamic, and is buffeted by economic, political, social, and natural forces, which
can impact a country or region negatively or positively in the short or long run. For
example, the rising cost of fuel has impacted the rates charged by transportation service
providers, which in turn impacts the distance that it is economically feasible to transport
goods. The cost of labor can change over time to the disadvantage of some geographic
areas and benefit others. For example, the labor cost advantage that China enjoyed, along
with low rates for ocean carrier movement, had a positive impact on their ability to sell
products on a global basis. These advantages have diminished somewhat allowing other
countries to develop an improved competitive position because of market proximity,
labor costs, or other factors. These changes in turn impact global supply chains and
their associated flow of goods.

In this chapter, the initial focus will be upon developing an overview of the flow of
global commerce and trade overtime on a worldwide basis not only to understand the
importance and magnitude of global supply chain flows but also to gain some perspec-
tive on important changes that have occurred. A variety of economic data will be used to
illustrate the impact of the overall changes that have occurred. The next section will
examine the underlying rationale and economics of global flows of goods and services.
In other words, the “why” of global flows will be discussed to understand the advantages
of international trade to countries and consumers in contrast to the “what” of the first
section of this chapter. The third section will provide additional insights into the factors
that can contribute to the economic advancement and development of countries. The
final section of the chapter will provide an overview of the supply chain concept includ-
ing its development, key characteristics, and major activities.

Global Supply Chain Flows

Early in the 21st century, frequent reference was made to acronyms such as the BRIC
(Brazil, Russia, India, and China) or VISTA (Vietnam, Indonesia, South Africa, Turkey,
and Argentina) countries. The former were identified as the top emerging economies and
the latter as those developing at a fast pace. The development of the BRIC and VISTA
countries was seen an indication of opportunities for “sourcing” of materials, products,
and services and the identification of potential markets for the more developed econo-
mies such as the United States, the European Union (EU), and Japan. Also, they were a
sign of a more economic balance in the world and continued growth. Consequently, one
noted author' declared that the world was really flat because of the developing econo-
mies. Interestingly, there have been some economic shifts already with respect to these
countries, and the future importance of some of the VISTA countries is not clear.
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For example, South Africa has been added to the first group, BRICS, by some economic
pundits. Nevertheless, all of this supports the observation made earlier about the dynamic
and competitive nature of world markets. An important caveat is the potential for dis-
ruption caused by political instability, associated acts of terrorism, and military actions,
which can cause a major disruption in global trade flows.

Figure 1-1 and Exhibit 1-1 indicate export trade flows of merchandise from various
country or region origins. In Figure 1-1 the size of the circle indicates the importance
and volume of exports on a worldwide basis. It is interesting to note the large number
of exporting countries and the big differences in the volume. Exhibit 1-1 and the associ-
ated bar chart show the value of world exports in U.S. dollars. China is clearly number
one for exports of merchandise and the United States is second, but what may be sur-
prising is Germany being third. They are relatively close to the United States in terms of
the value of their exports. If we added up the value of exports for all the EU countries, it
would by far exceed the United States (about double). The EU also compares favorably
to the Asian block of countries in terms of exports.

Figure 1-2 and Exhibit 1-2 show the import trade flows of merchandise into various
countries and regions. Figure 1-2 is interesting because it is a visual representation of the
magnitude of the value of imports and provides some perspective of the differences in
the world markets. In terms of regions, Exhibit 1-2 indicates that Asia is the largest
importing region and is followed by the EU. North America is third in terms of the
value of imports. Among individual countries, the United States is the largest importer,
followed by China and then Germany.

A comparison of relative shares of imports and exports provides some additional
perspectives. China’s share of global exports in terms of value is 11.8 percent and their
share of imports is 10.3 percent making them a net exporter, whereas the United States
by comparison is a net importer with 8.4 percent of merchandise exports and 12.4 per-
cent of the global imports. Germany is also a net exporter with exports representing 7.7
percent of the global total with imports of 6.3 percent of the total. There are economic
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implications associated with these differences, but the merchandise flows do not provide
a complete economic picture because the value of services imported and exported are
also important for the balance of payments of individual countries. However, the focus
of this text is obviously upon merchandise flows.

The importance of the so-called developed countries/economies is evident from the
information presented earlier, but additional insight can be gained by summarizing the
impact of the top countries in each category (see Tables 1-1 and 1-2). In 2013, the top 30
exporting countries accounted for 81.7 percent of the world’s exports, but the top three
(China, United States, and Germany) accounted for about 30 percent of the total exports.
The top 30 importing countries accounted for 82.1 percent of the total imports, but the
top three (United States, China, and Germany) accounted for 30 percent of the total
imports. The data presented in Tables 1-1 and 1-2 substantiate the observation about
the important role of developed economies made earlier.

Additional insight can be gained by examining the growth in the volume of global trade
over the course of the last 50 years (see Table 1-3). The 30-year growth from 1960 to 1990
was steady, but in recent years, especially the period from 2000 to the present, the growth has
been spectacular. The total volume of trade more than doubled, led by China, Japan, the
United States, and the EU. A number of factors came into play to explain the increased
growth rate including trade agreements among countries along with a reduction in tariffs,
which promoted global trade and its associated benefits. There was also greater acceptance
of importing finished products that were manufactured in foreign countries.

Traditionally, many countries imported raw materials that were scarce or not avail-
able in the importing country, and they then produced finished products mostly for
domestic consumption. The raw materials were much lower in value than the finished
products that contributed to the imbalance of trade among developing and developed
economies. However, that situation has changed, countries that previously imported
materials for domestic production and consumption are exporting more finished
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Lite b Top 30 Exporters, 2013

RANK EXPORTERS VALUE SHARE ANNUAL % CHANGE
1 China 2210 11.8 8
2 United States 1579 84 2
3 Germany 1453 7.7 3
4 Japan 715 3.8 -10
5 Netherlands 664 3.5 1
6 France 580 3.1 2
7 Korea, Republic of 560 3.0 2
8 United Kingdom 541 29 15
9 Hong Kong, China 536 29 9

- domestic exports 20 0.1 -11

- re-exports 516 2.7 10
10 Russian Federation 523 2.8 -1
11 Italy 518 2.8 3
12 Belgium 469 25 5
13 Canada 458 24 1
14 Singapore 410 22 0

- domestic exports 219 1.2 -4

- re-exports 191 1.0 6
15 Mexico 380 20 3
16 Saudi Arabia, Kingdom of ¢ 376 2.0 -3
17 United Arab Emirates c 365 19 4
18 Spain 316 1.7 7
19 India 312 1.7 5
20 Chinese Taipei 305 1.6 1
21 Australia 253 13 -1
22 Brazil 242 1.3 0
23 Switzerland 229 1.2 1
24 Thailand 229 1.2 0
25 Malaysia 228 1.2 0
26 Poland 202 1.1 9
27 Indonesia 184 1.0 -3
28 Austria 174 0.9 5
29 Sweden 167 0.9 -3
30 Czech Republic 161 0.9 3

Total of above d 15339 81.7 -

World d 18784 100.0 2

Source: World Trade Organization.
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LUiEe B Top 30 Importers, 2013

RANK IMPORTERS VALUE SHARE ANNUAL % CHANGE
1 United States 2331 124 0
2 China 1950 103 7
3 Germany 1187 6.3 2
4 Japan 833 4.4 -6
5 France 681 3.6 1
6 United Kingdom 654 3.5 -5
7 Hong Kong, China 622 33 12

- retained imports 141 0.7 4
8 Netherlands 590 3.1 0
9 Korea, Republic of 516 2.7 -1
10 Italy 477 25 -2
11 Canada a 474 25 0
12 India 466 25 -5
13 Belgium 450 24
14 Mexico 391 2.1
15 Singapore 373 2.0 -2
- retained imports b 182 1.0 -9
16 Russian Federation a 344 1.8 3
17 Spain 339 1.8 0
18 Chinese Taipei 270 14 0
19 Turkey 252 13 6
20 Thailand 251 1.3 0
21 Brazil 250 1.3 7
22 United Arab Emirates ¢ 245 1.3 7
23 Australia 242 13 -7
24 Malaysia 206 1.1 5
25 Poland 204 1.1 2
26 Switzerland 200 1.1 1
27 Indonesia 187 1.0 -2
28 Austria 182 1.0 2
29 Saudi Arabia, Kingdom of 164 0.9 5
30 Sweden 158 0.8 -3
Total of above d 15492 82.1 -
World d 18874 100.0 1

Source: World Trade Organization.

products while so-called underdeveloped countries are participating more in manufactur-
ing, especially of parts of a finished product. A very good example is the automobile
industry. The typical automobile of today has over 10,000 parts, which can be manufac-
tured in many different countries. Furthermore, the individual parts may be exported
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