Logistics
Transportation Systems

MD Sarder

Bowling Green State University,
Bowling Green, OH, USA

ELSEVIER



Contents

Preface

Acknowledgments

1. Overview of transportation logistics

1.1
1.2
13
1.4

15
1.6
17

1.8
1.9
1.10

Introduction: what is transportation logistics?
The importance of transportation systems
The history of transportation systems
Transportation management

1.4.1 Logistics planning

1.4.2 Logistics functions

1.4.3 Logistics goals and strategies

1.4.4 Transportation processes

Logistics costs

Logistics/transportation cost implications
Transportation modes

1.7.1 Truck

1.7.2 Rail

1.7.3  Water

1.7.4 Pipeline

1.7.5 Air

Practical implications

Conclusion

Discussion questions

References

2. Network and cost analysis of transportation system

2.1
2.2
2.3
2.4
2.5

2.6
2.7
2.8

Introduction

Terminology

Transportation network

Classification of transportation network
Operational network structure

2.5.1 Direct shipping with milk runs
2.5.2  All shipments via central DC
2.5.3 Shipping via DC using milk runs
Hub advantages

Hub disadvantages

Performance criteria

XV
XiX



vi

Contents

2.9 Algorithms

2.10 Mathematical tools

2.11 Layers of network
2.11.1  Physical network
2.11.2  Operational network
2.11.3 Strategic network

2.12 Transportation cost
2.12.1 Transportation cost components
2.12.2 Transportation cost categories
2.12.3 Transportation cost function
2.12.4 Factors that influence transportation cost

2.13 Network problems

2.14 Conclusion

References

Further reading

Transportation infrastructure and equipment

3.1 Transportation infrastructure
3.2 Transportation equipment
3.3 Truck/road infratructures
3.4 Rail infrastructures
3.5 Maritime infrastructures
3.5.1 General cargo ships (sometimes called breakbulk
carriers)
3.5.2 Bulk carriers
3.5.3 Container ships
3.5.4 Auto carriers
3.5.5 Tankers
3.5.6 Fishing vessels
3.5.7 Oil industry vessels
3.5.8 Passenger ships
3.5.9 Ferryboats
3.5.10 Tow and tug boats
3.5.11 Barges
3.6 Aviation infrastructures
3.7 Containerization
3.7.1 Advantages of container use
3.7.2 Disadvantages of container use
3.8 Significance of transportation infrastructure on economy
3.9 US transportation infrastructure plan
3.10 Conclusion
3.11 Discussion questions
References

Transportation rules and regulations

4.1 Introduction

46
47
48
48
48
49
49
50
52
52
56
57
57
57
58

59

59
59
61
69
72

73
74
75
75
75
75
76
76
76
76
77
78
80
83
85
85
86
88
88
88

89
89



Contents  vii

4.2 Creating transportation laws 89
4.3 Federal transportation laws 90
4.4 Railroad industry regulations 91
4.5 Motor carrier regulation 92
4.6 Regulations in the airline industry 94
4.7 International water regulations 94
4.7.1 Freedom of the seas 94

4.7.2  United Nations Law of the Sea Convention 95

4.7.3 Protection of marine environment and biodiversity 95

4.7.4 Marine shipping and pollution 96

4.7.5 Polar code 96

4.7.6 Piracy 96

4.8 Importing procedures 96
4.8.1 Customs and importers 96

4.8.2 Entry of goods 97

4.8.3 Customs examination of entry goods/documents 97

4.8.4 Penalties 98

4.9 Trade agreements 98
4.10 Hazardous materials regulations 100
4.11 Foreign trade zones 101
4.12 Freight forwarding 102
4.12.1 Freight forwarding and 3PL logistic providers 103
4.12.2  Freight forwarding and 4PL logistic providers 104
4.12.3  3PL logistic providers versus 4PL logistic providers 104
4.12.4 Fourth-party logistics is the best choice 105

4.13 Incoterms 106
4.14 Conclusion 106
References 107
Further reading 107
Intermodal transportation 109
5.1 Introduction 109
5.2 Modality 109
5.2.1 Unimodalism 109
5.2.2 Multimodalism 110

5.3 Intermodal freight transportation 110
5.3.1 Intermodalism 112
5.3.2 What is the difference? 112

5.4 Components of intermodal transportation 113
5.4.1 Containers 113
5.4.2 Carriers 114
5.4.3 Shippers 115

5.5 Domestic transportation 115
5.5.1 Domestic commodities 116
5.5.2 Domestic intermodal 116

5.5.3 Intermodal freight distribution in the United States 118



viii

Contents

5.5.4 Trends of container freight shipments in the United States 119

5.5.5 Imported container distributions in the United States
5.6 International transportation
5.6.1 International commodities and trade
5.7 Selection criteria of mode of transportation
5.7.1 Cost of transportation
5.7.2 Dependability and consistency of service
5.7.3  Security
5.8 Last mile delivery
5.8.1 What is last-mile delivery?
5.8.2 Unique challenges of last mile delivery
5.9 Challenges of intermodal transportation
References
Further reading

Logistics transportation problems with linear
programming

6.1 Overview
6.2 Introduction
6.3 Literature review
6.3.1 Linear programming
6.3.2 Transportation problems
6.4 Solving transportation problems
6.4.1 LP Formulation
6.4.2 Steps in solving a transportation problems
6.5 Graphical method
6.6 Simplex method and the transportation tableau
6.7 Solver method
6.8 Sensitivity analysis
6.9 Conclusion
References

Assignment and transshipment problems with linear
programming

7.1 Overview
7.2 Introduction
7.3 Literature review
7.4 Assignment problems
7.4.1 Methods of solving the assignment problem
7.4.2  Mathematical formula of solving assignment program
using linear programming
7.4.3  Simplex (solver) method
7.4.4 The Hungarian algorithm
7.5 Transshipment problems
7.5.1 LP formulation for transshipment problem

120
126
126
127
129
129
129
133
133
134
135
135
136

137

137
137
137
137
138
141
141
143
150
153
157
164
166
167

169

169
169
169
170
170

171
172
176
180
181



Contents  ix

7.6 Sensitivity 194

7.7 Conclusion 194

References 194

Further reading 195

Logistics customer services 197

8.1 Introduction 197

8.2 Definition of customer service 198

8.2.1 Elements of customer service 200

8.2.2 Relative importance of customer service elements 202

8.3 Order cycle time 202

8.3.1 Order cycle time adjustments 204

8.3.2 Priorities for order processing 204

8.3.3 Standards for order condition 205

8.3.4 Order constraints 205

8.4 Importance of logistics customer service 205

8.4.1 Service effects on sales 206

8.4.2 Service effects on customer retention 207

8.5 Sales—service relationship 207

8.6 Sales—service relationship model 208

8.6.1 Two-point method 208

8.6.2 Before/after experiments 209

8.6.3 Game playing 209

8.6.4 Buyer surveys 209

8.7 Costs versus service 209

8.8 Determining optimum service levels 210

8.8.1 Why is it important to identify optimum service level? 210

8.8.2 Practical implications 211

8.9 Customer service variability 211

8.9.1 Taguchi’s loss function 212

8.9.2 Supply chain visibility 213

8.10 Service as a constraint 214

8.11 Measuring logistics service quality 214

8.11.1 Service contingencies 215

8.11.2 System breakdown 216

8.11.3  Product recall and return 216

8.12 Conclusion 217

References 217

Further reading 217

Transportation rates and decision analysis 219

9.1 Introduction 219

9.2 Rates for different modes of transportation 220
9.3 Importance of choosing the most cost-effective

transportation system 222

9.4 Service choices 224



X

10.

Contents

9.5

9.6

9.7

9.8
9.9
9.10
9.11

9.12
9.13
9.14
9.15

9.4.1 Characteristics

9.4.2 Single-service choices

9.4.3 Intermodal services

Factors affecting transportation rates and costs
9.5.1 Product volume

9.5.2 Demand-related rates

9.5.3 Distance of travel (line-Haul rates)

9.5.4 Other factors affecting transportation rates and costs
9.5.5 Special service charges

Documentation

9.6.1 Bill of lading

9.6.2 Freight bill

9.6.3 Freight claims

9.6.4 International transport documentation
Approaches to negotiating transportation rates
9.7.1 Negotiation with individual carriers
9.7.2  Using a bid process

Collect and analyze data: preparing an request for proposal

Building strong service provider relationships

Post negotiation support

Common misconceptions in rate negotiation

9.11.1  You will always get the best rates when going
directly to the carriers

9.11.2 Fuel surcharges cannot be negotiated

9.11.3 Freight bills are always correct

Analytical problems

Discussion questions

Review questions

Conclusion

Further reading

Transportation routing

10.1
10.2

10.3

Introduction to transportation routing
Choosing a route planning system
10.2.1  Schedule and route trucks on a day-to-day basis
10.2.2  Maximize fixed routes and schedules
10.2.3 Optimize deliveries continually
10.2.4 Support customers
10.2.5 Connect with live vehicle tracking
10.2.6  Consider “what-if” situations
10.2.7 Using multiperiod arranging
10.2.8 Makes programming advancement plans
10.2.9 Combines central scheduling
10.2.10 Focuses on reporting
Vehicle routing
10.3.1 Separate and single origin and destination points
10.3.2  Multiple origin and destination points

224
224
225
225
227
227
227
228
230
231
231
232
232
232
233
233
233
234
234
237
238

239
240
240
241
245
247
247
249

251

251
253
253
253
253
253
253
254
254
254
254
254
254
255
255



11.

10.4

10.5

10.6
10.7

10.8

10.9

Contents

10.3.3 Coincident origin and destination points
Vehicle routing and scheduling

10.4.1 Routing and scheduling methods

10.4.2  Sweep method

10.4.3  Savings method

Transportation routing analysis geographic information
system

Freight consolidation

Hazardous material (HazMat) routing and risks
10.7.1 Factors used to calculate the risk

10.7.2 HazMat route modeling

10.7.3 Case analysis

Advantages of choosing the right routing system
10.8.1 Cost

10.8.2 Safety

10.8.3 Customer loyalty

10.8.4 Scalability with speed

10.8.5 Organizational control

Analytical problems

10.9.1 Solving routing problems using software

Reference
Further reading

Transportation security

11.1

11.2
11.3

11.4
11.5
11.6

Introduction

11.1.1  What is transportation security?

11.1.2  Safety versus security

Importance of transportation security

Cybersecurity in logistics transportation

11.3.1 Impact of cybersecurity on transportation

11.3.2 Benefits of cybersecuring transportation assets,
goods, and people

11.3.3 Current cybersecurity challenges

Security risk assessment

Practical implications

Transportation security in the United States

11.6.1 National Security Act of 1947

11.6.2  Maritime Transportation Security Act of 2002

11.6.3  Security and Accountability for Every Port Act of
2006 by Department of Homeland Security

11.6.4 US Department of Homeland Security

11.6.5 Transportation Security Administration

11.6.6  US Customs and Border Protection

11.6.7 Cargo security initiatives—C-TPAT by Customs and
Border Protection

11.6.8 Secure Freight Initiative by Department of Homeland
Security

xi

256
257
257
258
258

259
260
260
264
268
269
273
273
273
273
273
274
274
277
280
280

281

281
281
282
282
283
285

286
288
291
293
293
294
294

294
295
296
296
296

297



xii

12.

13.

Contents

11.7
11.8

11.9
11.10

Cost of security

Modal aspects of transportation security
11.8.1 Road transport security

11.8.2  Maritime security

11.8.3 Aviation transport security
Privately initiated transportation security
Conclusion

References
Further reading

Reshoring and its impact on transportation and
economy—a US perspective

121

Introduction

12.2 What is reshoring?

12.3

12.4

12,5

12.6
12.7

Literature reviews

12.3.1 The reasons why those companies are reshoring

12.3.2  Economic impact of reshoring
Developing reshorability index

12.4.1 Step 1: Selecting socioeconomic factors
12.4.2  Step 2: Reshoring factors

12.4.3 Step 3: Weighting the factors

12.4.4  Step 4: Reshorability index
Implementation of reshorability index

12.5.1 Sensitivity analysis

Evaluating economic impact of reshoring
Economic impact analysis

12.7.1 NAICS 331: Primary metal

12.7.2  NAICS 332: Fabricated metal product
12.7.3  NAICS 315: Apparel

12.8 Analysis Summary

12.9

Conclusion and future research

References

Automotive transportation logistics
Musarrat Jehan

13.1
13.2
13.3
13.4

Introduction

Overview of automotive supply chain

Logistics functions and strategies

Significance of a supply chain and logistics in the
automotive industry

13.4.1 Expertise

13.4.2 Opportunity cost

13.4.3 Decrease expenses for supplier management
13.4.4 Quality control

13.4.5 Mass production

13.4.6 Duty and freight weight

297
297
297
299
299
300
301
301
301

303

303
304
307
307
309
311
311
312
312
312
314
318
321
322
324
326
328
328
329
329

331

331
332
333

335
335
336
336
336
336
336



Contents

13.5 Contributors of the automotive supply chain
13.5.1 Automotive dealers
13.5.2 Original equipment manufacturers
13.5.3 Tier 1 suppliers
13.5.4 Tier 2 suppliers
13.5.5 Tier 3 suppliers
13.6 Challenges in automotive transportation
13.6.1 Inventory control and just-in-time delivery
13.6.2  Cost control
13.6.3 Globalization
13.6.4 Recalls
13.6.5 Supplier proximity
13.6.6 Flexibility
13.6.7 External factors
13.6.8 Market share
13.6.9 Sustainability
13.7 How the automotive industry plans and manages their
transportation
13.7.1 Demand forecasting
13.7.2  Production planning
13.7.3  Facility location selection
13.7.4 Procurement
13.7.5 Information processing
13.7.6 Packaging
13.7.7 Material handling, warehousing, and storage
13.7.8 Inventory management
13.7.9 Transportation
13.7.10 Customer service
13.8 3PL: third-party logistics
13.9 Role of 3PL in the automotive supply chain
13.10 Conclusion

Appendices
Index

xiii

337
337
338
339
339
340
341
341
342
343
344
345
345
346
347
347

348
349
350
351
352
352
352
353
353
354
354
354
356
362

363
419

A Instructor’s Guide website for this book is available at:
https://textbooks.elsevier.com/web/Manuals.aspx?isbn=9780128159743



https://www.elsevier.com/books-and-journals/book-companion/9780128185964

