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3

  1 
 TRANSPORTATION IN BUSINESS 

AND THE ECONOMY  
    Transportation is among the more vital economic activities for a business. By moving 
goods from locations where they are sourced to locations where they are demanded, 
transportation provides the essential service of linking a company to its suppliers and 
customers. It is an essential activity in the logistics function, supporting the economic 
utilities of place and time.  Place utility  infers that customers have product available 
where they demand it.  Time utility  suggests that customers have access to product when 
they demand it. By working in close collaboration with inventory planners, transporta-
tion professionals seek to ensure that the business has product available  where  and   when  
customers seek it.  

 Transportation is sometimes to blame for a company’s inability to properly serve cus-
tomers. Late deliveries can be the source of service problems and complaints. Products 
might also incur damage while in transit, or warehouse workers might load the wrong 
items at a shipping location. Such  over, short, or damaged  (called OS&D) shipments can 
frustrate customers, too, leading to dissatisfaction and the decision to buy from a com-
petitor for future purchases.  

 However, when a company performs on time with complete and undamaged deliveries 
consistently, this can instill customer confidence and gain business for the company. 
When a company instills confidence in service performance, it can make customers more 
reluctant to succumb to competitors’ bids to steal business away through clever promo-
tions and reduced prices.  

 Aside from its service ramifications, transportation can also represent a substantial cost 
for the business. The cost of transportation can sometimes determine whether a cus-
tomer transaction results in a profit or a loss for the business, depending on the expense 
incurred in providing transportation for a customer’s order. Faster modes of transporta-
tion generally cost more than slower modes. So although shipping an order overseas by 
airplane is much faster than transporting by ship, it can cost as much as 20 times more. 
Such a cost difference might not justify the use of the faster way of transporting the 
goods. Supply  chain managers must therefore carefully consider the cost of transporting 
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goods when determining  whether  to move product and  how  to move product in the most 
economical manner.  

 This book supports the learning objectives of the Transportation Management module 
(Learning Block 5) of the Council of Supply Chain Management Professionals (CSCMP) 
SCPro Level 1 certification. These objectives are stated as follows:  

    1.   Describe the basic concepts of transportation management and its essential role 
in demand fulfillment.   

   2.   Identify the key elements and processes in managing transportation operations 
and how they interact.   

   3.   Identify principles and strategies for establishing efficient, effective, and sustain-
able transportation operations.   

   4.   Explain the critical role of technology in managing transportation operations and 
product flows.   

   5.   Define the requirements and challenges of planning and moving goods between 
countries.   

   6.   Discuss how to assess the performance of transportation operations using stan-
dard metrics and frameworks.    

 The book is organized into three sections. Section 1, “Transportation: The Basics,” pro-
vides a foundation for transportation operations, including a survey of transportation 
modes, the economics of transportation, and the array of transportation service provid-
ers. Section 2, “Transportation for Managers,” provides a customer’s perspective on 
transportation, including insights on designing a logistics network, selecting services, 
and evaluating performance. Content is provided on key aspects of transportation man-
agement, including strategy formation, technology deployment, and international supply 
chain operations. Section 3, “Transportation in 2013 and Beyond,” is dedicated to con-
temporary issues in logistics, including sustainability, and offers an outlook on the future  
of transportation. Throughout the text, we feature important terms and concepts that are 
essential for supply chain professionals who are responsible for transportation activity 
to understand. In this first chapter, we continue by illustrating the role of transportation 
in the logistics function, the supply chain, and the larger economy.   

     Transportation and Logistics  
  Logistics  is defined as “that part of supply chain management that plans, implements, and 
controls the efficient, effective forward and reverse flow and storage of goods, services 
and related information from the point of origin to the point of consumption in order 
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to meet customers’ requirements.” 1  Transportation is represented in this expression 
through the word  flow . Transportation provides the flow of inventory from points of 
origin in the supply chain to destinations, or points of use and consumption. Most busi-
nesses manage both inbound and outbound logistics. Inbound logistics involves the pro-
curement of materials and goods from supplier locations. Outbound logistics involves 
the  distribution of materials and goods to customer locations. Therefore, transportation 
is necessary on the inbound and outbound sides of the business.  

 The definition of  logistics  mentions not only the forward flow and storage of goods, ser-
vices, and related information, but also the reverse flow.  

 Inventory sometimes flows in the reverse direction.  Reverse logistics  refers to “the role 
of logistics in product returns, source reduction, recycling, materials substitution, reuse 
of materials, waste disposal, and refurbishing, repair, and remanufacturing.” 2  So trans-
portation not only delivers material and products to customers, but also moves reusable 
and recyclable content to companies that can use it.  Figure   1-1    shows the forward and 
reverse flows managed by logistics.  

 

Inbound
Logistics

Outbound
Logistics

Reverse
Logistics

Company

 Figure 1-1   Forward and reverse flows in logistics.         

 Transportation is only one activity responsible for providing time and place utilities 
through inbound and outbound logistics. Logistics also involves forecasting demand, 
planning inventory, and storing goods as well as delivering them. Optimized logistics 
performance means that these activities are working closely together so that the cus-
tomer of the logistics service is satisfied with the service, yet the cost the company incurs 
is minimized. This optimal performance requires an understanding of how the various 
logistical decisions and actions affect service for customers and total cost.  

 Consider, for instance, that a company seeks to minimize its investment in inventory. 
The company elects to hold all its inventory in one central warehouse location, for it has 
been shown that consolidated inventory reduces inventory investment. Warehousing 
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cost should also be minimized because the company is maintaining only a single facil-
ity instead of several locations. Customers located close to the central warehouse will 
be pleased with this decision because the company must travel only a short distance to 
deliver items to these nearby customers. However, customers located farther from the 
central warehouse are likely to be disappointed. They will  ask for faster transportation 
to reduce the order lead times. This might involve using faster means of transporting the 
goods, which, as noted, tends to cost more than using slower modes. In sum, holding 
inventory in one central location might reduce inventory and warehousing costs, but it 
will increase transportation costs. The business might also be at risk of losing sales to 
competitors who can offer shorter and more reliable order lead times.  

 Conversely, a supply chain strategy that seeks to minimize transportation cost will likely 
not represent an optimal solution for the company. This might call for shipping orders 
to customers in large volumes and using slow means of transportation. Requiring large 
order quantities and using slow forms of transport are two more ways to disappoint cus-
tomers and risk losing business to competitors. So although transportation is usually a 
sizeable expense for a company, and often the largest expense in the function of logistics, 
supply chain managers must consider the interrelationships among the various logistical 
actions and costs. Tradeoffs are often associated  with these decisions, and the company’s 
customers are also affected. The recognition of interrelationships among transportation, 
inventory, warehousing, information exchange, and customer service is the embodiment 
of a  systems approach . 3  The manager seeks to optimize the performance of the logistics 
system instead of optimizing a singular element of the system. This book, therefore, 
treats transportation as one important element of the logistics system.   

  Transportation and the Supply Chain  
 Another system that calls for recognizing tradeoffs and interrelationships among actions 
and costs is the supply chain. A  supply chain  is the network of companies that work 
together to provide a good or service for end users and consumers. Most companies 
operate within supply chains, relying on outside parties such as suppliers and customers 
to help them reach the end-user market. 4  In other words, most companies do not entirely 
own their supply chains. 5   

 Supply chain management encompasses the planning and management of all activi-
ties involved in sourcing, procurement, conversion, and logistics management. It also 
includes coordination and collaboration with channel partners, which can be suppliers, 
intermediaries, third-party service providers, or customers. Supply chain management 
integrates supply-and-demand management within and across companies. 6  Managing 
a supply chain, then, means managing the business relationships among the focal com-
pany and its outside supply chain partners, including customers and suppliers. 7   
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 As  Figure   1-2    illustrates, transportation represents the physical connection among the 
companies in the supply chain. The locations in a supply chain network are called  nodes,  
and the connections are referred to as  links . When one entity sells product to another, 
transportation provides the delivery. An outbound delivery for a supplying company is 
the inbound delivery for its customer. When one level in the supply chain experiences 
delays and problems, it impacts the abilities of downstream members of the supply chain 
to serve their customers. For this reason, the larger economy is affected when transpor-
tation disruptions occur. Potential sources for disruptions include  equipment failures, 
natural disasters and inclement weather, work stoppages, and government intervention. 
The next section reviews the role of transportation in the larger economy.  

 
Links

Nodes

Focal
Company

Suppliers Customers

 Figure 1-2   Links and nodes in a supply chain.          

  Transportation and the Economy  
 The business of moving freight is a major expense for an individual company and is 
essential for flowing product through the supply chain. In total, transportation is a sig-
nificant industry in every developed economy. Each year, the CSCMP conducts an analy-
sis of logistics costs in the United States.  Table   1-1    illustrates the expenditures directed 
toward various logistics activities in the United States in 2012. Of the $1.331 trillion 
sum, $836 billion (or 62.8 percent of total logistics cost) was spent on transportation. 
This amount greatly exceeds the expenses dedicated to other logistics activities. Logistics 
costs amount to 8.5 percent of the  nation’s gross domestic product (GDP), and trans-
portation alone represents 5.4 percent of the U.S. GDP. In other words, just over 5 cents 
of every dollar spent in the United States goes toward transportation. Total logistics 
costs in Europe run the range of 12 percent. In less developed countries, the share of the 
GDP directed toward transportation can be even greater because it costs more to move 
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products when infrastructure is lacking or not sufficiently maintained. Total logistics 
costs in China are approximately 21 percent of the GDP.  

  Table 1-1   U.S. Logistics Cost, 2012  

  Cost Category     $ Billions     % of Total   

 Inventory-Carrying Cost   305   22.9  
 Transportation   836   62.8  
 Warehousing   130   9.8  
 Shipper-Related Costs   10   0.8  
 Logistics Administration   51   3.8  
  Total Logistics Cost     1,331     100   

 Source: Rosalyn Wilson (2013),  The 24th Annual State of Logistics Report: Is This the New Normal?  CSCMP.  

 The ease or difficulty with which companies can transport goods within a country can 
affect their competitiveness in global trade. When transporting goods is easy and costs 
are relatively low, exporters can efficiently ship their merchandise to export locations 
and on to international markets. One such example is that of U.S. farmers in the central 
states of Illinois, Indiana, Iowa, Nebraska, and Ohio. Farmers in these states compete 
with farmers in the Pampas region of Argentina to sell grains, such as corn and soybeans, 
in markets abroad. The growing conditions in Argentina are considered advantageous 
to those in the United  States, allowing farmers to achieve greater yields and enjoy lower 
costs of production. However, by virtue of using the highly efficient U.S. railroads and 
river barges to reach the export port, the American farmer enjoys savings in transit time 
and transportation expense that can offset the inherent advantages in production yield 
and costs enjoyed by the Argentinian farmer. The more difficult it is to move product 
over a distance, the greater the  friction of distance . With greater friction come higher 
costs. In the grain-shipping example, the farmer in Argentina faces greater friction of 
distance (and higher costs) in transporting the  grains from the farm to the export port in 
Buenos Aires. Despite the longer distance, there is less friction for the American farmer, 
who can efficiently ship the grains via railroad and barge.  

  Table   1-2    contains statistics of the transportation infrastructure in the United States. 
With more than 4 million miles of public roadways, enough to circle the globe 157 times, 
virtually every business and household in the nation enjoys the benefits of easy roadway 
access. The Interstate Highway System (originally called the National System of Inter-
state and Defense Highways) provides efficient connectivity among almost every large 
and medium-size city in the nation. High-speed delivery is supported with a network 
of more than 5,000 public airports, as well as another 14,339 for private use and 271 for 
military purposes. Freight rail transportation occurs over  161,000 miles, most of which is 
operated by major Class I rail operators. The continental United States is also endowed 
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with various forms of navigable waterways, including rivers, Great Lakes, and ocean 
shipping on three coasts. Finally, pipelines, an often overlooked mode of transporta-
tion, distribute large quantities of fluid material (gas and liquids) over long distances 
throughout the nation. In sum, this extensive network of transportation assets supports 
commerce among businesses and consumers within the United States, and also helps to 
support export and import activity with businesses abroad.  

  Table 1-2   U.S. Transportation Infrastructure  

 Miles of Public Roadways   4,059,339  
 Miles of Interstate Highway System   47,011  
 Miles of National Highway System   117,084  
 Miles, Other Roads   3,895,244  

 Number of Public Airports   5,172  
 Miles of Railroad   161,195  
 Miles of Navigable Waterways   25,320  
 Number of Commercial Ocean Facilities   5,588  
 Miles of Pipelines   1,735,237  

 Miles, Hazardous Liquid Pipelines   177,631  
 Miles, Gas Transmission and Gathering   324,606  
 Miles, Gas Distribution   1,233,000  

 Source: These data are presented in the  2013 Pocket Guide to Transportation , Bureau of 
Transportation Statistics, U.S. Department of Transportation, compiled from various sources.  

 A strong argument can be made that the economic health of a nation is linked to the 
health of its transportation infrastructure. This argument works in two ways. First, an 
extensive infrastructure supports economic growth. Second, economic strength supports 
investment in infrastructure. A modern case study that illustrates the strong association 
between infrastructure development and economic growth is that of China during the 
past two decades.  

 Transportation supports an economy not only by connecting people and places, but also 
through the many people it employs.  Table   1-3    presents employment data for the United 
States in 2011. Nearly 4.3 million people were employed in the provision of for-hire 
transportation services, with almost 1.3 million in the trucking industry alone. Another 
5.4 million were employed in transportation-related services and construction. Finally, 
almost 1.7 million people were employed in the production of transportation equipment 
in the United States. Combined, this totals 11.4 million transportation-related private 
sector jobs, or almost 9 percent of the total U.S. labor force.  
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  Table 1-3   U.S. Transportation-Related Employment, 2011  

 For-hire transport and warehousing   4,292  
 Air   456  
 Water   63  
 Railroad   229  
 Transit/Ground Passenger Transportation   436  
 Pipeline   43  
 Trucking   1,299  
 Support Activities   564  
 Scenic/Sightseeing Transportation   29  
 Couriers/Messengers   529  
 Warehousing/Storage   646  
 Related Services and Construction   5,405  
 Transportation-Related Manufacturing   1,684  

 Source:  2013 Pocket Guide to Transportation , Research and Innovative Technology Administration, 
Bureau of Transportation Statistics, U.S. Department of Transportation, Washington, D.C.  

 Transportation and logistics are regarded as “derived market” activities. That is, demand 
for transportation and logistics service is derived from the demand of other goods and 
services in the economy. When a manufacturer seeks supplies from distant locations, 
there is demand for transportation. Similarly, when consumers have demand for goods 
produced elsewhere, transportation is demanded. So demand for transportation tends to 
closely follow the economic activity in a region. For this reason, economists and market 
analysts pay close attention to transportation shipment data—they present an accurate, 
timely picture of economic vitality for a region or nation. Rail and trucking volume  
reflect the economic activity of a nation, and ocean and air transportation statistics illus-
trate trade levels among nations.   

  Transportation, Society, and the Environment  
 Thus far, we have explored the many ways in which transportation contributes to the 
economic health of individuals, businesses, and entire nations, by facilitating the flow 
of commerce and providing employment opportunities. Transportation can impact our 
lives in other profound ways, however. In some ways, it can be lifesaving; in others, it is 
damaging. In this section, we explore some of the different ways transportation affects 
society and our physical environment.  

 In the case of emergency situations and calls for humanitarian relief, transportation is 
essential to supporting lifesaving missions. Such is the case following a natural disaster. 
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When earthquakes, hurricanes, floods, or other events imperil a region, the ability to 
deliver supplies of water, medical equipment, communication equipment, and energy is 
most pressing. In recent years, relief organizations have adopted advanced transporta-
tion methods to support the ability to deploy crucial resources to those in need whenever 
and wherever a crisis arises.  

 Transportation also plays a critical role in the success of military endeavors, dating back 
to the days of Thutmose III and his storied conquests in the fifteenth century B.C. that 
transformed Egypt into a “superpower.” The same assertion holds true today. The timely 
deployment of soldiers, armaments, and supplies has often been credited with the suc-
cess or failure of military campaigns and peacekeeping missions. A considerable share 
of the budget for any substantial military body is the provision of transporting soldiers 
and supplies.  

 Transportation activity also results in many unintended consequences on society. It is 
one activity that interfaces directly with people in their day-to-day lives. Manufacturing, 
another major economic activity, occurs within the confines of buildings. Transporta-
tion, on the other hand, involves roadways that passenger vehicles share. More than 
32,000 fatalities and 2.2 million injuries occurred on U.S. highways in 2011, with about 1 
in 10 fatalities attributed to collisions involving large trucks. 8  Fortunately, these numbers 
represent steady declines over the past several decades. The declines can be attributed to 
immense safety improvements in passenger vehicles, increased use of safety belts, and 
fewer  incidents involving alcohol. Sharing the roads with 80,000-pound tractor-trailers 
and crossing railroad grades remain hazardous though.  

 Transportation is also the biggest consumer of energy resources in our economy, easily 
outpacing manufacturing and consumer household usage. According to the Depart-
ment of Energy, the U.S. transportation system consumes more than 13 million barrels 
of petroleum each day. This also leads to transportation’s regrettable role as the larg-
est contributor to greenhouse gases. Transportation is responsible for emitting nearly 
2 billion metric tons of carbon dioxide in the United States each year. Growing concerns 
of sustainability are changing the way many companies elect to ship products and also 
the operations of the transportation providers themselves. The carbon footprint for a  
shipment, an estimate of the greenhouse gases emitted, has become a critical measure of 
transportation performance, alongside transit time and cost. Consumers are demanding 
sustainable products and cleaner ways of transporting them. Since 2009, UPS has offered 
a carbon-neutral service: The shipping company offsets the carbon emissions associated 
with package delivery by investing in carbon-reduction projects around the world.  

 Finally, in light of its central role in economic activity, transportation is also a common 
target for terrorist activity. Whether one considers the hijacking of passenger airlines on 
September 11, 2001; the disruption of pipelines in oil-producing countries; the use of 
vehicle-borne improvised explosive devices (VBIEDs) or “car bombs”; or the hijacking 
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of ships off the coast of Africa, transportation assets can be particularly difficult to secure 
and, thereby, vulnerable to attack. The formation of the Transportation Security Admin-
istration (TSA) immediately following the terrorist attacks of September 2001 serves as 
testament to the intense focus placed on security and safety  in transportation activity. To 
date, much focus has been directed to passenger safety, although freight transportation 
has seen greater regulation and scrutiny of shipments. This trend is expected to continue 
into the future.    

     Summary  
 These final observations illustrate the many and diverse ways that transportation impacts 
our lives. Transportation is a major contributor to the economy and a competitive force 
in business. It is the activity that physically connects the business to its supply chain part-
ners, such as suppliers and customers. Furthermore, the service rendered through trans-
portation activity is a major influence on the customer’s satisfaction with the company.  

  Key takeaways from this chapter include:   

    ■   Transportation helps to fulfill the economic utilities of place and time.   

   ■   The cost and service aspects of transportation decisions must be balanced with the 
inputs of inventory, warehousing, order processing, information, and customer 
service policies to serve customers at the lowest possible cost.   

   ■   Transportation provides the links that connect nodes in the supply chain network, 
linking a focal company to its suppliers and customers.   

   ■   Transportation is a major contributor to economic prosperity for a nation. The 
more efficient the transportation system, the easier it is to conduct commerce.   

   ■   Although transportation is an essential activity in any economy, it presents several 
hazards to society, including risks of accidental injury and death, greenhouse gas 
emissions, environmental impact, and terrorist activity.      

 Endnotes  
   1.   Definition offered by the CSCMP.   

   2.   James R. Stock (1998),  Development and Implementation of Reverse Logistics Pro-
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logistics activities and costs, see: Douglas M. Lambert, James F. Robeson, and 



13Chapter 1 Transportation in Business and the Economy

James R. Stock (1978), “An Appraisal of the Integrated Physical Distribution 
Management Concept,”  International Journal of Physical Distribution & Logistics 
Management  9 (no. 1): 74–88.   

   4.   An end user might be a consumer, business, government entity, or nonprofit 
organization. It represents the person or organization at the end of the supply 
chain who will put the supply chain’s product or service to use.   

   5.   Exceptions to this observation do exist. Very large oil and gas companies, for 
instance, often own the sources of supply, the processing of crude into refined oil 
and gasoline, and the distribution channels of retail refueling stations.   

   6.   Definition offered by the CSCMP.   

   7.   Martha C. Cooper, Douglas M. Lambert, and Janus D. Pagh (1997), “Supply 
Chain Management: More Than a New Name for Logistics,”  International Jour-
nal of Logistics Management  8 (no. 1): 1–14.   

   8.    2013 Pocket Guide to Transportation , Research and Innovative Technology 
Administration, Bureau of Transportation Statistics, U.S. Department of Trans-
portation, Washington, D.C.      



This page intentionally left blank 



225

            Index

Numbers    
   2PLs (second-party logistics service 

providers),   67   
   3D printing,   210 - 212   
   3PLs (third-party logistics providers),   67 - 70 ,  179   
   4PLs (fourth-party logistics providers),   

70 - 71 ,  179    

  A 
   ABC (activity-based costing),   52 - 53   
   accessorial fees,   60 - 61   
   accounting costs versus economic costs,   47   
   accuracy of EDI (electronic data 

interchange),   118   
   ACMI leases,   173   
   active shippers,   139   
   activity-based costing (ABC),   52 - 53   
   additive manufacturing,   210 - 212   
   AES (Automated Export System),   106 - 107   
   AESDirect website,   106   
   Aframax ships,   165   
   AIDC (automatic identification and data 

capture)  
  bar codes,   129 - 130  
  overview,   129  
  RFID (radio frequency identification),   133 - 135  
  SSCC (serial shipping container code),   130 - 131   

   air transportation,   36 - 37  .   See also  intermodal 
transportation 

  international transportation  
  growth of,   168  
  leases,   173  
  liability,   174  
  services,   170 - 173  
  tariffs,   174  

  U.S. transportation infrastructure,   8   

   airway bill (AWB),   185 - 186   
   alternative-fuel vehicles,   200 ,  218 - 219   
   Alyeska pipeline,   38   
   architecture (technology)  

  hosted systems/hosted software,   115  
  SaaS (software as a service),   115 - 116   

   Asian silk route,   207 - 208   
   assessing performance,   99 - 101   
   asset-based 3PLs,   69   
   audits (TMS),   123   
   autohauler trailers,   22   
   Automated Export System (AES),   106 - 107   
   automatic identification and data capture.     

See  AIDC (automatic identification and 
data capture)  

   AWB (airway bill),   185 - 186    

  B 
   backhaul,   55 - 56   
   balance of freight flows,   55 - 56   
   bar codes,   129 - 130   
   bareboat charters,   163   
   barges,   33   
   bill of lading,   104 - 105 ,  185 - 186   
   B/L (bill of lading),   104 - 105 ,  185 - 186   
   Boeing 777 airplanes,   36   
   BOL (bill of lading),   104 - 105   
   boxcars,   27 - 28   
   Bretton Woods Conference,   157   
   Brinks,   66   
   brokers,   73 - 74   
   Brundtland Commission report,   189   
   bulk cargo,   164   
   bulk ships,   32   
   bullwhip effect,   113 - 115    



226 Index

  C 
   cabotage,   167 - 168   
   CAD (computer-aided design),   211   
   CAFE (Corporate Average Fuel Economy) 

regulations,   200   
   canals,   32 - 33   
   Capesize ships,   165   
   car bombs,   11 - 12   
   carbon footprint of transportation industry,   11   
   cargo air transportation,   173   
   cargo aircraft,   36 - 37   
   cargo types  

  bulk cargo,   164  
  containerized cargo,   164  
  ocean transportation,   163 - 164   

   Carriage and Insurance Paid To (CIP),   182   
   Carriage Paid To (CPT),   182   
   carrier cost metrics,   50 - 53  

  ABC (activity-based costing),   52 - 53  
  CTS (cost to serve),   50 - 52  
  OR (operating ratio),   50   

   carrier freight bill (CFB),   106   
   carrier numbers in different modes of 

transportation,   175   
   carrier pricing,   54 - 56   
   carrier selection,   90 - 93   
   carrier-shipper negotiations,   96   
   centrifugal networks,   83   
   centripetal networks,   83   
   certificate of analysis,   186   
   certificate of insurance,   186 - 187   
   certificate of origin (CO),   107 ,  186   
   certification of inspection,   186   
   CFB (carrier freight bill),   106   
   CFR: Cost and Freight (CFR destination 

port),   181   
   charterers,   162 - 163   
   CHAs (custom house agents),   179   
   CIF: Cost, Insurance, and Freight (CIF 

destination port),   181 - 182   
   CIP: Carriage and Insurance Paid to (CIP place 

of destination),   182   
   Class I railroads,   30   
   class rates,   56 - 57   
   CNG (compressed natural gas),   218   
   CO (certificate of origin),   107 ,  186   
   CO2 emissions, 200-201

Code 128 bar codes,   130   
   cold chain packaging technologies,   139   
   cold chain temperature-monitoring 

technologies,   139 - 140   
   collaborative, planning, forecasting, and 

replenishment (CPFR),   150 - 151   
   collaborative transportation management 

(CTM),   151 - 154   
   commercial invoices,   107 ,  185   
   commodity classes,   57 - 58   
   Compliance, Safety, and Accountability (CSA) 

program,   221   
   compressed natural gas (CNG),   218   
   computer-aided design (CAD),   211   
   congestion,   194 - 196   
   consolidation  

  examples,   86 - 90  
  inbound/outbound consolidation,   86  
  temporal consolidation,   85  
  vehicle consolidation,   85   

   consular invoice,   107   
   consumer shopping behavior, changes affecting  

  additive manufacturing/3D printing,   210 - 212  
  IR (Internet retailing),   209 - 210   

   container ships,   31 - 32 ,  166   
   containerized cargo,   164   
   contract rates,   96 - 97   
   contractual provisions,   97 - 99   
   control and monitoring systems  

  location monitoring systems,   136 - 137  
  overview,   136  
  temperature control and monitoring systems, 

  138 - 140   
   Corporate Average Fuel Economy (CAFÉ) 

regulations,   200   
   Cost, Insurance, and Freight (CIF),   181 - 182   
   Cost and Freight (CFR),   181   
   cost to serve (CTS),   50 - 52   
   costs  

  of 3PLs (third-party logistics providers),   69 - 70  
  ABC (activity-based costing),   52 - 53  
  accessorial fees,   60 - 61  
  accounting costs versus economic costs,   47  
  carrier pricing and costs for shippers,   54 - 56  
  CTS (cost to serve),   50 - 52  
  demurrage,   60  
  detention fees,   59 - 60  



227 Index

  diversion or reconsignment fees,   59  
  expressions of transportation rates,   56 - 59  

  class rates,   56 - 57  
  FAK (freight-all-kinds) rates,   57 - 59  
  flat rates,   56  

  fixed costs versus variable costs,   48 - 50  
  linehaul price,   59  
  logistics costs,   7 - 8  
  marginal costs,   48  
  OR (operating ratio),   50  
  of private road fleets,   65  
  surcharges,   60  
  total cost,   48 - 49  
  transportation costs,   3 - 4   

   CPFR (collaborative, planning, forecasting, and 
replenishment),   150 - 151   

   CPT: Carriage Paid To (CFR place of 
destination),   182   

   “cradle-to-cradle” strategy,   189 - 190   
   “cradle-to-grave” strategy,   189 - 190   
   crossdocks,   144 - 145   
   CSA (Compliance, Safety, and Accountability) 

program,   221   
   CTM (collaborative transportation 

management),   151 - 154   
   CTS (cost to serve),   50 - 52   
   “cubed out,”   49   
   custom brokers,   179   
   custom house agents (CHAs),   179    

  D 
   DAP: Delivery at Place (DAP place of 

destination),   182 - 183   
   DAT: Delivered at Terminal (DAT place of 

destination),   183   
   Data Interchange Standards Association 

(DISA),   117   
   DDP: Delivery Duty Paid (DDP place of 

destination),   183   
   decision making  

  consolidation  
  examples,   86 - 90  
  inbound/outbound consolidation,   86  
  temporal consolidation,   85  
  vehicle consolidation,   85  

  decision-making framework,   79 - 80  

  dock- and movement-level decisions,   102  
  lane analysis,   85 - 90  
  mode and carrier selection,   90 - 93  
  network design  

  heuristics and simulations,   84 - 85  
  optimization,   83 - 84  
  overview,   80 - 81  
  typology of transport networks,   81 - 83  

  service evaluation,   99 - 101  
  service negotiations,   94  

  contract versus spot rates,   96 - 97  
  contractual provisions,   97 - 99  
  shipper-carrier negotiations,   96  
  shipper-receiver negotiations,   94 - 96  

  transportation documentation  
  bill of lading,   104 - 105  
  carrier freight bill (CFB),   106  
  certificate of origin (CO),   107  
  commercial invoices,   107  
  consular invoice,   107  
  declaration of dangerous goods,   106  
  delivery receipt,   106  
  export/import licenses,   107  
  overview,   103 - 104  
  packing list,   105  
  shipper’s export declaration (SED),   106 - 107   

   decision-making framework,   79 - 80   
   declaration of dangerous goods,   106   
   dedicated fleet service,   66   
   Delivered at Terminal (DAT),   183   
   Delivery at Place (DAP),   182 - 183   
   Delivery Duty Paid (DDP),   183   
   delivery receipt,   106   
   demise charters,   163   
   demurrage,   60   
   derived market activities,   10   
   detention fees,   59 - 60   
   DiPiazza, Samuel,   189   
   DISA (Data Interchange Standards 

Association),   117   
   distributed networks,   82   
   diversion fees,   59   
   dock-level decisions,   102   
   documentation  

  bill of lading,   104 - 105 ,  185 - 186  
  carrier freight bill (CFB),   106  
  certificate of analysis,   186  



228 Index

  certificate of insurance,   186 - 187  
  certificate of origin (CO),   107 ,  186  
  certification of inspection,   186  
  commercial invoices,   107 ,  185  
  consular invoice,   107  
  declaration of dangerous goods,   106  
  delivery receipt,   106  
  export/import licenses,   107 ,  186  
  overview,   103 - 104  
  packing list,   105 ,  185  
  pro-forma invoices,   185  
  shipper’s export declaration (SED),   106 - 107   

   dredging,   32   
   dry leases,   173   
   dry van trailers,   22   
   Dumbar Armored,   66    

  E 
   Economic Bottom Line,   198   
   economic costs versus accounting costs,   47   
   economics of transportation,   3 - 4 ,  7 - 10  

  accessorial fees,   60 - 61  
  accounting costs versus economic costs,   47  
  carrier cost metrics,   50 - 53  

  ABC (activity-based costing),   52 - 53  
  CTS (cost to serve),   50 - 52  
  OR (operating ratio),   50  

  carrier pricing and costs for shippers,   54 - 56  
  demurrage,   60  
  detention fees,   59 - 60  
  diversion or reconsignment fees,   59  
  expressions of transportation rates,   56 - 59  

  class rates,   56 - 57  
  FAK (freight-all-kinds) rates,   57 - 59  
  flat rates,   56  

  fixed costs versus variable costs,   48 - 50  
  linehaul price,   59  
  logistics costs,   7 - 8  
  marginal costs,   48  
  overview,   47  
  surcharges,   60  
  total cost,   48 - 49  
  U.S. transportation infrastructure,   8 - 9  
  U.S. transportation-related employment,   9 - 10   

   EDI (electronic data interchange)  
  benefits and applications,   118  
  implementation,   118 - 119  
  overview,   116 - 118  
  providers,   119   

   efficiency,   200   
   electronic data interchange.     See  EDI (electronic 

data interchange)  
   electronic on-board recorders (EOBRs),   221   
   Elkington, John,   197   
   ELVs (End-of-Life Vehicles) Directive,   190   
   employment, U.S. transportation-related 

employment,   9 - 10   
   end-of-life directive,   200   
   End-of-Life Vehicles (ELVs) Directive,   190   
   energy consumption  

  by mode of transportation,   192  
  by transportation industry,   11   

   Energy Policy and Conservation Act,   200   
   Energy using Product (EuP) Directive,   190   
   Environmental Bottom Line,   198   
   environmental impact of transportation,   10 - 12   
   EOBRs (electronic on-board recorders),   221   
   equipment  

  rail transportation,   27 - 28  
  trucking equipment,   22 - 24   

   erratic fuel prices,   217 - 219   
   EuP (Energy using Product) Directive,   190   
   Exel Logistics,   66   
   export licenses,   107 ,  186   
   expressions of transportation rates,   56 - 59  

  class rates,   56 - 57  
  FAK (freight-all-kinds) rates,   58 - 59  
  flat rates,   56   

   EXW: Ex-Works (EXW place),   180   
   Ex-Works (EXW),   180    

  F 
   FAK (freight-all-kinds) rates,   57 - 59   
   FAS: Free Alongside Ship (FAS loading port), 

  180 - 181   
   FCA: Free Carrier (FCA place),   180   
   FCL (full-container-load),   31   
   Federal Energy Regulatory Commission 

(FERC),   37   
   fees.     See  costs  



229 Index

   FERC (Federal Energy Regulatory 
Commission),   37   

   fixed costs,   48 - 50   
   flags in international ocean transportation, 

  166 - 167   
   flat rates,   56   
   flatbed trailers,   22   
   flatcars,   27 - 28   
   flexibility of 3PLs (third-party logistics 

providers),   69 - 70   
   FMCSA (U.S. Federal Motor Carrier Safety 

Administration),   71   
   FOB (free on board) terms,   94 - 96   
   FOB: Free On Board (FOB loading port),   181   
   forward flows (logistics),   5   
   fourth-party logistics providers (4PLs), 

  70 - 71 ,  179   
   Free Alongside Ship (FAS),   180 - 181   
   Free Carrier (FCA),   180   
   free on board (FOB) terms,   94 - 96 ,  181   
   freight forwarders,   71 - 73 ,  179   
   freight imbalances,   55 - 56   
   freight-all-kinds (FAK) rates,   57 - 59   
   fronthaul,   55 - 56   
   fuel prices,   217 - 219   
   fuel-efficient fleets,   218   
   full-container-load (FCL),   31   
   future of transportation  

  additive manufacturing/3D printing,   210 - 212  
  Asian silk route example,   207 - 208  
  global warming and greenhouse gases,   219  
  IR (Internet retailing),   209 - 210  
  ITS (intelligent transport system),   216 - 217  
  population growth and migration,   219 - 220  
  rising/erratic fuel prices,   217 - 219  
  security and safety demands,   221 - 222  
  self-driven vehicles,   213 - 215    

  G 
   Garda,   66   
   GATT (General Agreement on Tariffs and 

Trade),   157   
   General Agreement on Tariffs and Trade 

(GATT),   157   
   genetically modified organisms (GMOs),   222   
   geofencing,   137   
   Global Positioning System (GPS),   136 - 137   

   Global Reporting Initiative (GRI),   197   
   global supply chains  

  3PLs (third-party logistics providers),   179  
  4PLs (fourth-party logistics providers),   179  
  custom brokers,   179  
  custom house agents (CHAs),   179  
  documentation,   185 - 187  

  bill of lading,   185 - 186  
  certificate of analysis,   186  
  certificate of insurance,   186 - 187  
  certificate of origin (CO),   186  
  certification of inspection,   186  
  commercial invoices,   185  
  export/import licenses,   186  
  packing list,   185  
  pro-forma invoices,   185  

  freight forwarders,   179  
  Incoterms,   180 - 183  

  CFR: Cost and Freight (CFR destination 
port),   181  

  CIF: Cost, Insurance, and Freight (CIF 
destination port),   181 - 182  

  CIP: Carriage and Insurance Paid to (CIP 
place of destination),   182  

  CPT: Carriage Paid To (CFR place of 
destination),   182  

  DAP: Delivery at Place (DAP place of 
destination),   182 - 183  

  DAT: Delivered at Terminal (DAT place of 
destination),   183  

  DDP: Delivery Duty Paid (DDP place of 
destination),   183  

  EXW: Ex-Works (EXW place),   180  
  FAS: Free Alongside Ship (FAS loading 

port),   180 - 181  
  FCA: Free Carrier (FCA place),   180  
  FOB: Free On Board (FOB loading 

port),   181  
  international transportation  

  air transportation,   168 - 174  
  intermodal transportation,   174 - 178  
  ocean transportation,   162 - 168  

  merchandise trade  
  growth of world merchandise exports 

and GDP,   161  



230 Index

  merchandise trade by commodity 
volume,   158  

  merchandise trade for world and select 
economies,   158  

  world merchandise exports by value,   158  
  need for,   160 - 161  
  non-vessel operating common carriers 

(NVOCC),   179   
   global warming,   219   
   GLONASS (Russian Global Navigation Satellite 

System),   136   
   GMOs (genetically modified organisms),   222   
   GPS (Global Positioning System),   136 - 137   
   greenhouse gases,   194 ,  219   
   GRI (Global Reporting Initiative),   197   
   growth in population,   219 - 220    

  H 
   Handymax ships,   165   
   Handysize ships,   165   
   heuristics,   84 - 85   
   hopper cars,   27 - 28   
   hopper trucks,   22   
   HOS (Hours of service) rules,   215   
   hosted software,   115   
   hosted systems,   115   
   hours of service (HOS) rules,   215   
   hub-and-spoke networks,   81    

  I 
   IATA (International Air Transport 

Association),   72   
   Ideal-X,   38   
   IMF (International Monetary Fund),   157   
   import licenses,   107 ,  186   
   inbound logistics,   4 - 5   
   Incoterms,   180 - 183  

  CFR: Cost and Freight (CFR destination 
port),   181  

  CIF: Cost, Insurance, and Freight (CIF 
destination port),   181 - 182  

  CIP: Carriage and Insurance Paid to (CIP place 
of destination),   182  

  CPT: Carriage Paid To (CFR place of 
destination),   182  

  DAP: Delivery at Place (DAP place of 
destination),   182 - 183  

  DAT: Delivered at Terminal (DAT place of 
destination),   183  

  DDP: Delivery Duty Paid (DDP place of 
destination),   183  

  EXW: Ex-Works (EXW place),   180  
  FAS: Free Alongside Ship (FAS loading port), 

  180 - 181  
  FCA: Free Carrier (FCA place),   180  
  FOB: Free On Board (FOB loading port),   181   

   infrastructure (transportation),   8 - 9   
   inland water transportation,   32 - 35   
   Institute Marine Cargo Clauses,   186   
   insurance, certificate of,   186 - 187   
   integrators,   70 - 71   
   intelligent transport system (ITS),   216 - 217   
   intermodal transportation,   38 - 44  

  causes for,   177  
  documentation.    See  documentation 
  features of,   175 - 177  
  international transportation  

  critical issues in,   174 - 175  
  land bridges,   178  
  number of carriers in different modes of 

transportation,   175  
  U.S. international merchandise trade by 

transportation mode,   177 - 178   
   International Air Transport Association 

(IATA),   72   
   International Monetary Fund (IMF),   157   
   international transportation  

  air transportation  
  growth of,   168  
  leases,   173  
  liability,   174  
  services,   170 - 173  
  tariffs,   174  

  intermodal transportation  
  causes for,   177  
  critical issues in,   174 - 175  
  features of,   175 - 177  
  land bridges,   178  
  number of carriers in different modes of 

transportation,   175  
  U.S. international merchandise trade by 

transportation mode,   177 - 178  



231 Index

  ocean transportation,   162  
  cabotage,   167 - 168  
  cargo types,   163 - 164  
  flags,   166 - 167  
  liability,   168  
  service types,   162 - 163  
  vessel types,   165 - 166   

   Internet retailing (IR),   209 - 210   
   Interstate Highway System,   8   
   invoices  

  commercial invoices,   107 ,  185  
  consular invoice,   107  
  pro-forma invoices,   185  
  TMS (transportation management 

system),   123   
   IR (Internet retailing),   209 - 210   
   IT solutions to SCM problems,   112 - 113   
   ITS (intelligent transport system),   216 - 217    

  J-K 
   JIT (just-in-time) operations,   143 - 146   
   Jones Act,   35 ,  167   
   just-in-time (JIT) operations,   143 - 146   
   Kyoto Protocol,   200    -201

  L 
   lake freighters,   34 - 35   
   land bridges,   178   
   lane analysis,   85 - 90   
   LASH (lighter-aboard-ship) carriers,   32   
   LCL (less-than-container-load),   31   
   lead logistics providers (LLPs),   70 - 71   
   lean logistics,   143 - 146   
   leases of aircraft,   173   
   legislation  

  End-of-Life Vehicles (ELVs) Directive,   190  
  Energy Policy and Conservation Act,   200  
  Merchant Marine Act of 1920,   35  
  Motor Carrier Regulatory Reform and 

Modernization Act,   18 - 19 ,  54 ,  68  
  Restriction of Hazardous Substances (RoHS) 

Directive,   190  
  Staggers Rail Act,   25 ,  54   

   less-than-container-load (LCL),   31   
   less-than-truckload (LTL) carriers,   20 - 22   

   Li & Fung,   161   
   liability  

  in international air transportation,   174  
  international ocean transportation,   168   

   licenses, export/import,   107 ,  186   
   lighter-aboard-ship (LASH) carriers,   32   
   linehaul price,   59   
   liners,   162 - 163   
   links in supply chain,     7   
   liquefied natural gas (LNG),   218   
   LLPs (lead logistics providers),   70 - 71   
   LNG (liquefied natural gas),   218   
   load tendering,   120 - 121   
   location monitoring systems,   136 - 137   
   logistics  

  costs.    See  costs 
  CPFR (collaborative, planning, forecasting, and 

replenishment),   150 - 151  
  CTM (collaborative transportation 

management),   151 - 154  
  definition of,   4 - 5  
  forward and reverse flows,   5  
  inbound logistics,   4 - 5  
  lean logistics,   143 - 146  
  MIT (merge-in-transit),   147 - 149  
  optimization,   5 - 6  
  outbound logistics,   4 - 5  
  shared transportation resources,   146 - 147  
  VMI (vendor-managed inventory),   149 - 150   

   LTL (less-than-truckload) carriers,   20 - 22    

  M 
   Maersk,   31 ,  39 - 42   
   Malaccamax ships,   166   
   management  

  consolidation  
  examples,   86 - 90  
  inbound/outbound consolidation,   86  
  temporal consolidation,   85  
  vehicle consolidation,   85  

  CPFR (collaborative, planning, forecasting, and 
replenishment),   150 - 151  

  decision-making framework,   79 - 80  
  dock- and movement-level decisions,   102  
  lane analysis,   85 - 90  



232 Index

  mode and carrier selection,   90 - 93  
  network design  

  heuristics and simulations,   84 - 85  
  optimization,   83 - 84  
  overview,   80 - 81  
  typology of transport networks,   81 - 83  

  overview,   79  
  service evaluation,   99 - 101  
  service negotiations,   94  

  contract versus spot rates,   96 - 97  
  contractual provisions,   97 - 99  
  shipper-carrier negotiations,   96  
  shipper-receiver negotiations,   94 - 96  

  supply chain management  
  CTM (collaborative transportation 

management),   151 - 154  
  explained,   6 - 7  
  lean logistics,   143 - 146  
  links,   6 - 7  
  MIT (merge-in-transit),   147 - 149  
  nodes,   6 - 7  
  shared transportation resources,   146 - 147  
  VMI (vendor-managed inventory),   149 - 150  

  TMS (transportation management system)  
  benefits and applications,   120 - 123  
  implementation,   124 - 125  
  overview,   119 - 120  
  providers,   125  

  transportation documentation  
  bill of lading,   104 - 105  
  carrier freight bill (CFB),   106  
  certificate of origin (CO),   107  
  commercial invoices,   107  
  consular invoice,   107  
  declaration of dangerous goods,   106  
  delivery receipt,   106  
  export/import licenses,   107  
  overview,   103 - 104  
  packing list,   105  
  shipper’s export declaration (SED),   106 - 107   

   marginal costs,   48   
   market for transportation services,   63  

  outsourcing transportation,   67  
  brokers,   73 - 74  
  contract carriage (2PLs),   67  

  freight forwarders,   71 - 73  
  lead logistics providers/integrators 

(4PLs),   70 - 71  
  third-party logistics providers (3PLs),   67 - 70  

  private transportation  
  definition of,   63  
  nonroad private fleets,   66 - 67  
  private road fleets,   63 - 66   

   MCA-80 (Motor Carrier Regulatory Reform and 
Modernization Act),   18 - 19 ,  68   

   McLeon, Malcolm,   38   
   merchandise trade  

  growth of world merchandise exports and 
GDP,   161  

  merchandise trade by commodity volume,   158  
  merchandise trade for world and select 

economies,   158  
  trade blocks,   157  
  world merchandise exports by value,   158   

   Merchant Marine Act of 1920,   35   
   MercuryGate TMS,   124   
   merge-in-transit (MIT),   147 - 149   
   metrics, carrier cost,   50 - 53  

  ABC (activity-based costing),   52 - 53  
  CTS (cost to serve),   50 - 52  
  OR (operating ratio),   50   

   migration,   219 - 220   
   military, role of transportation in,   11   
   milk runs,   144 - 146   
   MIT (merge-in-transit),   147 - 149   
   modal shift,   200   
   mode and carrier selection,   90 - 93   
   modes of transportation  

  air transportation  
  international transportation,   168 - 174  
  overview,   36 - 37  

  intermodal transportation,   38 - 44  
  overview,   15 - 16  
  pipeline transportation,   37 - 38  
  rail transportation,   25 - 30  

  advantages,   25  
  efficiency,   26  
  equipment,   27 - 28  
  international transportation,   26 - 27  
  rail market,   30  
  speed,   25 - 26  



233 Index

  Staggers Rail Act,   25  
  U.S. infrastructure,   25  

  road transportation,   17 - 24  
  equipment,   22 - 24  
  LTL (less-than-truckload) carriers,   20 - 22  
  Motor Carrier Regulatory Reform and 

Modernization Act,   18 - 19  
  speed,   18  
  truck and trailer capacity,   17  
  truckload carriers,   19 - 20  

  U.S. domestic modal split (revenues),   15  
  U.S. domestic modal split (ton-miles),   16  
  water transportation,   31 - 35  

  inland water transportation,   32 - 35  
  ocean transportation,   31 - 32 ,  162 - 168   

   monitoring systems  
  location monitoring systems,   136 - 137  
  overview,   136  
  temperature control and monitoring 

systems,   138 - 140   
   Monte Carlo simulation,   84   
   Motor Carrier Regulatory Reform and 

Modernization Act,   18 - 19 ,  54 ,  68   
   motor transportation,   17 - 24  .   See also  intermodal 

transportation 
  equipment,   22 - 24  
  LTL (less-than-truckload) carriers,   20 - 22  
  Motor Carrier Regulatory Reform and 

Modernization Act,   18 - 19  
  speed,   18  
  truck and trailer capacity,   17  
  truckload carriers,   19 - 20   

   movement-level decisions,   102   
   multibarge tows,   33    

  N 
   NAFTA (North American Free Trade 

Agreement),   22   
   National System of Interstate and Defense 

Highways,   8   
   negotiations,   94  

  contract versus spot rates,   96 - 97  
  contractual provisions,   97 - 99  
  shipper-carrier negotiations,   96  
  shipper-receiver negotiations,   94 - 96   

   network design  
  heuristics and simulations,   84 - 85  
  optimization,   83 - 84  
  overview,   80 - 81  
  typology of transport networks,   81 - 83   

   New Panamax ships,   165   
   nodes in supply chain,     7   
   non-asset-based 3PLs,   69   
   nonroad private fleets,   66 - 67   
   non-vessel operating common carriers 

(NVOCC),   179   
   North American Free Trade Agreement 

(NAFTA),   21   
   number of carriers in different modes of 

transportation,   175   
   NVOCC (non-vessel operating common 

carriers),   179    

  O 
   Obama, Barack,   200   
   objectives of Transportation Management 

module,   4   
   ocean transportation  

  international transportation,   162  
  cabotage,   167 - 168  
  cargo types,   163 - 164  
  flags,   166 - 167  
  liability,   168  
  service types,   162 - 163  
  vessel types,   165 - 166  

  overview,   31 - 32   
   OR (operating ratio),   50   
   operating ratio (OR),   50   
   optimization,   83 - 84  

  logistics,   5 - 6  
  TMS (transportation management 

system),   122   
   outbound logistics,   4 - 5   
   outsourcing transportation,   67  

  contract carriage (2PLs),   67  
  lead logistics providers/integrators 

(4PLs),   70 - 71  
  third-party logistics providers (3PLs),   67 - 70    



234 Index

  P 
   packing list,   105 ,  185   
   Panamax ships,   165   
   passenger air transportation,   170 - 171   
   passive shippers,   139   
   payments (TMS),   123   
   PBL (performance-based logistics) 

programs,   101   
   PCPs (pneumatic capsule pipelines),   44   
   performance assessment,   99 - 101   
   performance-based logistics (PBL) 

programs,   101   
   pipeline transportation,   37 - 38  .   See also  

intermodal transportation 
  PCPs (pneumatic capsule pipelines),   44  
  U.S. transportation infrastructure,   8 - 9   

   place utility,   3   
   pneumatic capsule pipelines (PCPs),   44   
   POD (proof of delivery) document,   106   
   point-to-point networks,   82   
   pooled distribution,   149   
   population growth and migration,   219 - 220   
   Post New Panamax ships,   165   
   PPP (public-private partnership) model,   202   
   PricewaterhouseCoopers,   189   
   pricing  

  accessorial fees,   60 - 61  
  carrier pricing and costs for shippers,   54 - 56  
  demurrage,   60  
  detention fees,   59 - 60  
  diversion or reconsignment fees,   59  
  expressions of transportation rates,   56 - 59  

  class rates,   56 - 57  
  FAK (freight-all-kinds) rates,   57 - 59  
  flat rates,   56  

  linehaul price,   59  
  surcharges,   60   

   private road fleets  
  advantages,   65 - 66  
  largest private fleets in U.S.,   63 - 64   

   private transportation  
  definition of,   63  
  nonroad private fleets,   66 - 67  
  private road fleets  

  advantages,   65 - 66  
  largest private fleets in U.S.,   63 - 64   

   Proctor & Gamble  
  4PLs (fourth-party logistics providers),   70  
  bullwhip effect,   113  
  information sharing with Walmart,   114   

   pro-forma invoices,   185   
   proof of delivery (POD) document,   106   
   providers  

  EDI providers,   119  
  R&S providers,   128  
  TMS providers,   125   

   public-private partnership (PPP) model,   202    

  Q-R 
   Q-max ships,   166   
   R&S (routing and scheduling) systems  

  benefits and applications,   126 - 127  
  implementation,   128  
  overview,   125 - 126  
  providers,   128   

   radio frequency identification (RFID),   133 - 135   
   rail transportation,   25 - 30  .   See also  intermodal 

transportation 
  advantages,   25  
  efficiency,   26  
  equipment,   27 - 28  
  international transportation,   26 - 27  
  rail market,   30  
  speed,   25 - 26  
  Staggers Rail Act,   25  
  U.S. infrastructure,   25  
  U.S. transportation infrastructure,   8   

   Rails to Trails Conservancy,   25   
   rate shopping,   120 - 121   
   receiver-shipper negotiations,   94 - 96   
   reconsignment fees,   59   
   regional railroads,   30   
   relay networks,   91 - 93   
   reports (TMS),   123   
   request for proposal (RFP),   97   
   requests for quotes (RFQs),   97   
   Restriction of Hazardous Substances (RoHS) 

Directive,   190   
   revenues, U.S. domestic modal split,   15   
   reverse flows (logistics),   5   
   RFID (radio frequency identification),   133 - 135   
   RFP (request for proposal),   97   



235 Index

   RFQs (requests for quotes),   97   
   rising fuel prices,   217 - 219   
   risk, carrier pricing and costs for shippers,   55   
   river corridors,   33   
   road fleets  

  advantages,   65 - 66  
  largest private fleets in U.S.,   63 - 64   

   road transportation,   17 - 24  .   See also  intermodal 
transportation 

  equipment,   22 - 24  
  LTL (less-than-truckload) carriers,   20 - 22  
  Motor Carrier Regulatory Reform and 

Modernization Act,   18 - 19  
  self-driven vehicles,   213 - 215  
  speed,   18  
  truck and trailer capacity,   17  
  truckload carriers,   19 - 20   

   RoHS (Restriction of Hazardous Substances) 
Directive,   190   

   roll-on/roll-off (RORO) carriers,   32 ,  166   
   RORO (roll-on/roll-off) carriers,   32 ,  166   
   routing  

  R&S (routing and scheduling) systems  
  benefits and applications,   126 - 127  
  implementation,   128  
  overview,   125 - 126  
  providers,   128  

  TMS (transportation management 
system),   122   

   Russian Global Navigation Satellite System 
(GLONASS),   136    

  S 
   SaaS (software as a service),   115 - 116   
   safety demands,   221 - 222   
   scheduling, R&S (routing and scheduling) 

systems  
  benefits and applications,   126 - 127  
  implementation,   128  
  overview,   125 - 126  
  providers,   128   

   scorecards  
  for carrier performance,   100  
  TMS (transportation management 

system),   123   
   Seawaymax ships,   166   

   second-party logistics service providers 
(2PLs),   67   

   security demands,   221 - 222   
   SED (shipper’s export declaration),   106 - 107   
   self-driven vehicles,   213 - 215   
   semivariable costs,   49 - 50   
   serial shipping container code (SSCC),   130 - 131   
   service evaluation,   99 - 101   
   service negotiations,   94  

  contract versus spot rates,   96 - 97  
  contractual provisions,   97 - 99  
  shipper-carrier negotiations,   96  
  shipper-receiver negotiations,   94 - 96   

   “Seven Bridges of Konigsberg” problem,   81   
   shared transportation resources,   146 - 147   
   shipment tracking,   122 - 123   
   shipper-carrier negotiations,   96   
   shipper-receiver negotiations,   94 - 96   
   shipper’s export declaration (SED),   106 - 107   
   ships.     See  water transportation  
   simulations,   84 - 85   
   SKUs (stock-keeping units),   130   
   Societal Bottom Line,   198   
   societal impact of transportation,   10 - 12   
   software as a service (SaaS),   115 - 116   
   speed  

  EDI (electronic data interchange),   118  
  of rail transportation,   25 - 26  
  of road transportation,   18   

   spot rates,   96 - 97   
   SSCC (serial shipping container code),   130 - 131   
   Staggers Rail Act,   25 ,  54   
   steamships,   31   
   stock-keeping units (SKUs),   130   
   Suezmax ships,   165   
   supply chain management  .   See also  global 

supply chains 
  CPFR (collaborative, planning, forecasting, and 

replenishment),   150 - 151  
  CTM (collaborative transportation 

management),   151 - 154  
  explained,   6 - 7  
  lean logistics,   143 - 146  
  links,     7  
  MIT (merge-in-transit),   147 - 149  
  nodes,     7  
  shared transportation resources,   146 - 147  



236 Index

  sustainability  
  congestion,   194 - 196  
  energy consumption by mode of 

transportation,   192  
  greenhouse gases,   194  
  need for,   191 - 196  
  overview,   189 - 190  
  potential solutions,   199 - 202  
  supply chain operations reference model,   190  
  TBL (Triple Bottom Line),   189 ,  197 - 199  

  VMI (vendor-managed inventory),   149 - 150   
   support activities,   102   
   Supramax ships,   165   
   surcharges,   60   
   sustainability  

  congestion,   194 - 196  
  energy consumption by mode of 

transportation,   192  
  greenhouse gases,   194  
  need for,   191 - 196  
  overview,   189 - 190  
  potential solutions,   199 - 202  
  supply chain operations reference model,   190  
  TBL (Triple Bottom Line),   189 ,  197 - 199    

  T 
   tank trucks,   22   
   tankcars,   28 - 29   
   tanker ships,   32   
   tariffs,   174   
   TBL (Triple Bottom Line),   189 ,  197 - 199   
   technologies  

  AIDC (automatic identification and data 
capture)  

  bar codes,   129 - 130  
  overview,   129  
  RFID (radio frequency identification), 

  133 - 135  
  SSCC (serial shipping container code), 

  130 - 131  
  bullwhip effect,   113 - 115  
  control and monitoring systems  

  location monitoring systems,   136 - 137  
  overview,   136  
  temperature control and monitoring systems, 

  138 - 140  

  EDI (electronic data interchange)  
  benefits and applications,   118  
  implementation,   118 - 119  
  overview,   116 - 118  
  providers,   119  

  hosted systems/hosted software,   115  
  IT solutions to SCM problems,   112 - 113  
  need for,   112 - 115  
  R&S (routing and scheduling) systems  

  benefits and applications,   126 - 127  
  implementation,   128  
  overview,   125 - 126  
  providers,   128  

  SaaS (software as a service),   115 - 116  
  self-driven vehicles,   213 - 215  
  TMS (transportation management system)  

  benefits and applications,   120 - 123  
  implementation,   124 - 125  
  overview,   119 - 120  
  providers,   125   

   temperature control and monitoring 
systems,   138 - 140   

   temporal consolidation,   85   
   terrorist targeting of transportation,   11 - 12   
   third-party logistics providers (3PLs),   67 - 70 ,  179   
   time charters,   163   
   time utility,   3   
   TMS (transportation management system)  

  benefits and applications,   120 - 123  
  implementation,   124 - 125  
  overview,   119 - 120  
  providers,   125   

   ton-miles, U.S. domestic modal split,   16   
   total cost,   48 - 49   
   Toyota Production System (TPS),   143 - 144   
   tracking,   122 - 123   
   trade blocks,   157   
   trailers,   22   
   transportation documentation  

  bill of lading,   104 - 105  
  carrier freight bill (CFB),   106  
  certificate of origin (CO),   107  
  commercial invoices,   107  
  consular invoice,   107  
  declaration of dangerous goods,   106  
  delivery receipt,   106  



237 Index

  export/import licenses,   107  
  overview,   103 - 104  
  packing list,   105  
  shipper’s export declaration (SED),   106 - 107   

   transportation economics  
  accessorial fees,   60 - 61  
  accounting costs versus economic costs,   47 - 48  
  carrier cost metrics,   50 - 53  

  ABC (activity-based costing),   52 - 53  
  CTS (cost to serve),   50 - 52  
  OR (operating ratio),   50  

  carrier pricing and costs for shippers,   54 - 56  
  demurrage,   60  
  detention fees,   59 - 60  
  diversion or reconsignment fees,   59  
  expressions of transportation rates,   56 - 59  

  class rates,   56 - 57  
  FAK (freight-all-kinds) rates,   57 - 59  
  flat rates,   56  

  fixed costs versus variable costs,   48 - 50  
  linehaul price,   59  
  marginal costs,   48  
  overview,   47  
  surcharges,   60  
  total cost,   48 - 49   

   transportation infrastructure,   8 - 9   
   transportation management  

  consolidation  
  examples,   86 - 90  
  inbound/outbound consolidation,   86  
  temporal consolidation,   85  
  vehicle consolidation,   85  

  decision-making framework,   79 - 80  
  dock- and movement-level decisions,   102  
  lane analysis,   85 - 90  
  mode and carrier selection,   90 - 93  
  network design  

  heuristics and simulations,   84 - 85  
  optimization,   83 - 84  
  overview,   80 - 81  
  typology of transport networks,   81 - 83  

  overview,   79  
  service evaluation,   99 - 101  

  service negotiations,   94  
  contract versus spot rates,   96 - 97  
  contractual provisions,   97 - 99  
  shipper-carrier negotiations,   96  
  shipper-receiver negotiations,   94 - 96  

  TMS (transportation management system)  
  benefits and applications,   120 - 123  
  implementation,   124 - 125  
  overview,   119 - 120  
  providers,   125  

  transportation documentation  
  bill of lading,   104 - 105  
  carrier freight bill (CFB),   106  
  certificate of origin (CO),   107  
  commercial invoices,   107  
  consular invoice,   107  
  declaration of dangerous goods,   106  
  delivery receipt,   106  
  export/import licenses,   107  
  overview,   103 - 104  
  packing list,   105  
  shipper’s export declaration (SED),   106 - 107   

   Transportation Management module 
(CSCMP),   4   

   transportation management system.     See  TMS 
(transportation management system)  

   transportation modes  
  air transportation  

  international transportation,   168 - 174  
  overview,   36 - 37  

  intermodal transportation  
  international transportation,   174 - 178  
  overview,   38 - 44  

  overview,   15 - 16  
  pipeline transportation,   37 - 38  
  rail transportation,   25 - 30  

  advantages,   25  
  efficiency,   26  
  equipment,   27 - 28  
  international transportation,   26 - 27  
  rail market,   30  
  speed,   25 - 26  
  Staggers Rail Act,   25  
  U.S. infrastructure,   25  



238 Index

  road transportation,   17 - 24  
  equipment,   22 - 24  
  LTL (less-than-truckload) carriers,   20 - 22  
  Motor Carrier Regulatory Reform and 

Modernization Act,   18 - 19  
  speed,   18  
  truck and trailer capacity,   17  
  truckload carriers,   19 - 20  

  U.S. domestic modal split (revenues),   15  
  U.S. domestic modal split (ton-miles),   16  
  water transportation,   31 - 35  

  inland water transportation,   32 - 35  
  ocean transportation,   31 - 32 ,  162 - 168   

   Transportation Security Administration 
(TSA),   11 - 12   

   transportation services market,   63  
  outsourcing transportation,   67  

  brokers,   73 - 74  
  contract carriage (2PLs),   67  
  freight forwarders,   71 - 73  
  lead logistics providers/integrators (4PLs), 

  70 - 71  
  third-party logistics providers (3PLs),   67 - 70  

  private transportation  
  definition of,   63  
  nonroad private fleets,   66 - 67  
  private road fleets,   63 - 66   

   transportation support activities,   102   
   transportation technologies  

  AIDC (automatic identification and data 
capture)  

  bar codes,   129 - 130  
  overview,   129  
  RFID (radio frequency identification), 

  133 - 135  
  SSCC (serial shipping container code), 

  130 - 131  
  bullwhip effect,   113 - 115  
  control and monitoring systems  

  location monitoring systems,   136 - 137  
  overview,   136  
  temperature control and monitoring systems, 

  138 - 140  
  EDI (electronic data interchange)  

  benefits and applications,   118  
  implementation,   118 - 119  

  overview,   116 - 118  
  providers,   119  

  hosted systems/hosted software,   115  
  IT solutions to SCM problems,   112 - 113  
  need for,   112 - 115  
  R&S (routing and scheduling) systems  

  benefits and applications,   126 - 127  
  implementation,   128  
  overview,   125 - 126  
  providers,   128  

  SaaS (software as a service),   115 - 116  
  self-driven vehicles,   213 - 215  
  TMS (transportation management system)  

  benefits and applications,   120 - 123  
  implementation,   124 - 125  
  overview,   119 - 120  
  providers,   125   

   transportation-related employment,   9 - 10   
   Triple Bottom Line (TBL),   189 ,  197 - 199   
   Triple-E Class container ships,   31   
   Triple-E fleet of ships,   39 - 42   
   trucking industry,   17 - 24  .   See also  intermodal 

transportation 
  equipment,   22 - 24  
  LTL (less-than-truckload) carriers,   20 - 22  
  Motor Carrier Regulatory Reform and 

Modernization Act,   18 - 19  
  speed,   18  
  truck and trailer capacity,   17  
  truckload carriers,   19 - 20   

   truckload carriers,   19 - 20   
   TSA (Transportation Security 

Administration),   11 - 12   
   typology of transport networks,   81 - 83    

  U 
   ULCC (ultra large crude carriers),   166   
   ULOC (ultra large ore carrier),   165   
   ultra large crude carriers (ULCC),   166   
   ultra large ore carrier (ULOC),   165   
   United Nation’s Brundtland Commission 

report,   189   
   Universal Product Code (UPC),   129   
   UPC (Universal Product Code),   129   
   U.S. Department of Defense,   101   



239 Index

      W-X-Y-Z    
   Walmart  

  4PLs (fourth-party logistics providers),   70  
  information sharing with Proctor & 

Gamble,   114  
  private road fleets,   65   

   water transportation,   31 - 35  .   See also  intermodal 
transportation 

  inland water transportation,   32 - 35  
  ocean transportation,   31 - 32 ,  162  

  cabotage,   167 - 168  
  cargo types,   163 - 164  
  flags,   166 - 167  
  liability,   168  
  service types,   162 - 163  
  vessel types,   165 - 166  

  U.S. transportation infrastructure,   8 - 9   
   “weighed out,”   49   
   Welland Canal,   34 - 35   
   wet leases,   173   
   World Bank,   157   
   World Trade Organization (WTO),   157   
   WTO (World Trade Organization),   157     

   U.S. domestic modal split  
  revenues,   15  
  ton-miles,   16   

   U.S. Federal Motor Carrier Safety 
Administration (FMCSA),   71   

   U.S. transportation infrastructure,   8 - 9   
   U.S. transportation-related employment,   9 - 10   
   U.S.S. Cole,   32    

  V 
   variable costs,   48 - 50   
   VBIEDs (vehicle-borne improvised explosive 

devices),   11 - 12   
   vehicle consolidation,   85   
   vehicle-borne improvised explosive devices 

(VBIEDs),   11 - 12   
   vendor-managed inventory (VMI),   149 - 150   
   vendor-owned and -managed inventory 

(VOMI),   149   
   very large crude carriers (VLCC),   166   
   very large ore carrier (VLOC),   165   
   vessel types,   165 - 166   
   VICS (Voluntary Interindustry Commerce 

Solutions),   151   
   VLCC (Very large crude carriers),   166   
   VLOC (very large ore carrier),   165   
   VMI (vendor-managed inventory),   149 - 150   
   Voluntary Interindustry Commerce Solutions 

(VICS),   151   
   VOMI (vendor-owned and -managed 

inventory),   149   
   voyage charters,   162   


	CONTENTS
	Chapter 1 Transportation in Business and the Economy
	Transportation and Logistics
	Transportation and the Supply Chain
	Transportation and the Economy
	Transportation, Society, and the Environment
	Summary
	Endnotes

	Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J-K
	L
	M
	N
	O
	P
	Q-R
	S
	T
	U
	V
	W-X-Y-Z



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[RRD Book 20050524\(1\).joboptions2]'] Use these settings to create PDF documents for RR Donnelley Book plants. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug true
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [756.000 756.000]
>> setpagedevice




