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         Module 8:
            Transportation

         
         
         
         
            
            
            Module 8 addresses the
               largest expenditure in logistics—transportation. Exhibit 8-1 presents a view of
               how transportation fits within the scope of logistics.

            
            
            
            
               Exhibit 8-1: The Scope of Logistics[image: ../images/CLTDGraphic20-05-m8.png]
            
            
            
            
            Section A of this module
               outlines transportation fundamentals. This includes transportation’s
               cost structure, stakeholders, capabilities/intermediaries, carrier types,
               mode classifications, and selection considerations.

            
            
            
            Sections B through F
               take a deep dive into the modes of transportation, including road,
               rail, air, water, intermodal, parcel/courier, and pipeline.

            
            
            
            Sections G and H look
               into transportation management and administration and their guiding
               principles. Transportation management includes tradeoffs to consider
               when designing transportation networks and selecting carriers, selecting
               modes of transportation, and planning routes and schedules. Transportation
               administration includes the tools needed to administer the daily
               operations of a transportation system, including documentation,
               routing, cost forecasts and budgets, settlements, and tracking,
               tracing, expediting, and consolidating.

            
            

         
         
         
         
   
      
         
         
         
         Section A: Transportation
            Fundamentals

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Identify the ways freight
                     is moved

                  
                  

               
               
               
               	
                  
                  
                  Explain
                     the different transportation stakeholders, including consignor,
                     consignee, carrier, and government and public involvement

                  
                  

               
               
               
               	
                  
                  
                  Determine
                     the capabilities of and intermediaries involved with transportation

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     and define the different carrier types, including common, contract, exempt,
                     and private.

                  
                  

               
               

            
            
            
            This area discusses
               transportation cost structure, stakeholders, capabilities, modes, and
               carrier types.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Transportation
            and Transportation Cost Structure

         
         
         
         
            
            
            It’s no wonder that selecting
               a mode of transportation is neither quick nor easy. There are various
               capabilities and costs associated with each mode, and the criteria
               for selection include accessibility, transit time, reliability,
               and security. The ideal mode is largely based on the products being
               transported and when they must arrive; the most desirable transportation
               method is one or a combination of several that best meet the supply
               chain’s needs.

            
            
            
            This area first looks at
               the basics of transportation and the factors that affect the choice
               of transportation mode. We’ll then consider types of terminals and
               several aspects of the use of vehicles.

            
            

         
         
         
         
         
            
            
            Transportation

            
            
            
            
            
               
               
               
               
               
                  The ASCM Supply Chain Dictionary defines transportation as

               
               
               
               
                  
                  the
                     function of planning, scheduling, and controlling activities related
                     to mode, vendor, and movement of inventories into and out of an
                     organization.

                  

               
               
               
               Transportation allows
                  companies to cross geographic lines between where products are produced
                  and where they are consumed. It is difficult to imagine companies functioning
                  without being able ship products across the supply chain.

               
               
               
               Transportation allows
                  for competitive growth. Advances in transportation have widened
                  the markets that companies compete in, both domestically and internationally.
                  The wider a product’s distribution and the greater its demand, the more
                  a producer can leverage transportation’s economies of cost.

               
               
               
               The responsibilities
                  of a transportation manager include moving inventory throughout
                  the company’s supply chain. A traffic manager must decide whether
                  the shipper should own and operate its own transportation fleet
                  or use for-hire carriers; this affects all other management decisions.
                  Many traffic managers opt to use a combination of private and purchased
                  transportation services.

               
               
               
               Global economic conditions
                  affect the market for transportation services. Demand for transportation
                  is high during periods of economic growth, although freight customers may
                  struggle to secure ways to move products to support consumer demand.

               
               
               
               Transportation systems
                  connect supply chain components and must be properly managed and
                  controlled. This means complete visibility and strong communication between
                  all members of the chain.

               
               
               
               Transportation is an
                  integral part of logistics. Though trucks and trains transporting
                  a company’s products or parked at a business’s facility are common
                  sights, few consumers understand how much the economy depends on
                  economical and reliable transportation.

               
               
               
               Transportation focuses
                  on two main logistical services for products: movement and storage.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        Product movement. Regardless
                        of what products need to be transported, the purpose of transportation
                        services is to move goods to specific destinations as typically
                        specified by date and time. Transportation is key to procurement, manufacturing,
                        and customer relations management.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        Product storage. Product storage
                        is a less visible element of transportation. Any time product is
                        in a vehicle, it is in storage. Since unloading, warehousing, and reloading
                        costs may be great, vehicles are often used for temporary product storage,
                        especially if the product shipping date is within a few days.

                     
                     

                  
                  

               
               
               
               
                  
                  Proactive
                     Transportation Management

                  
                  
                  
                  
                     Transportation services are vital to fulfillment
                     of demand from a company’s customers. Remember that customers may
                     be internal parties that need to be satisfied, business-to-business
                     (B2B) customers, or end customers.

                  
                  
                  
                  Cost-effective transportation allows companies
                     to access higher-quality and lower-priced materials and to realize
                     economies of scale. Keeping transportation expenses relatively low
                     decreases product cost, which allows a company to be competitive
                     in multiple markets. For example, if a German-based manufacturer
                     sells clocks in Portugal for €150 plus €10 for order processing
                     and delivery, while the cost of a similar-quality Portuguese-made
                     clock is €175, the German company can compete effectively in the
                     local Portuguese market.

                  
                  
                  
                  Transportation
                     costs must not only be effective; they must also be in line with customer
                     requirements. It does customers little good to have inexpensive transportation
                     if the product arrives late or damaged.

                  
                  
                  
                  Proactive transportation management is
                     critical to an efficient and economical operation and should be
                     considered when a company plans organizational and supply chain
                     processes.

                  
                  
               
               
               
               
                  
                  Transportation
                     Management Challenges

                  
                  
                  
                  Numerous obstacles apply to transportation
                     management, creating challenges to the organization, including

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The growth of outsourcing.
                           In particular, offshore manufacturing increases transit times and
                           the potential for supply chain disruptions.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Defect-free
                           deliveries. Customers demand defect-free materials, which translates to
                           smaller, more frequent deliveries.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Capacity
                           constraints. Delays occur when demand for transportation is greater
                           than transportation capabilities.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Global
                           transportation cost structures. Fuel, labor, and other expenses
                           must be considered at an international level.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Principles
                     of Transportation

                  
                  
                  
                  The
                     three main principles of transportation are economy of scale, economy
                     of distance, and cost of velocity. These foundational principles
                     can be broken down even further into the following qualifications:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Continuous flow

                        
                        

                     
                     
                     
                     	
                        
                        
                        On-time
                           delivery

                        
                        

                     
                     
                     
                     	
                        
                        
                        Optimized
                           unit of cargo

                        
                        

                     
                     
                     
                     	
                        
                        
                        Maximized
                           vehicle unit

                        
                        

                     
                     
                     
                     	
                        
                        
                        Adapted
                           vehicle unit to volume and nature of traffic

                        
                        

                     
                     
                     
                     	
                        
                        
                        Standardization

                        
                        

                     
                     
                     
                     	
                        
                        
                        Compatibility
                           of unit load equipment

                        
                        

                     
                     
                     
                     	
                        
                        
                        Minimization
                           of deadweight to total weight

                        
                        

                     
                     
                     
                     	
                        
                        
                        Maximum
                           utilization of capital, equipment, and personnel

                        
                        

                     
                     

                  
                  
                  
                  These principles are
                     useful in establishing transportation selection guidelines and can be
                     used to accomplish the seven “rights” of logistics. You read about
                     these “rights” elsewhere in this course. They bear repeating because
                     they are so important.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 8-2: The Seven “Rights” of Logistics
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Right product, to the

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    2.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Right customer, in the
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                                    7.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Right cost.
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               

            
            
         
         
         
         
            
            
            Factors in Selection of Transportation
               Mode

            
            
            
            
            
               
               
               
               
               
                  A shipper may eliminate
                  some modes from consideration based on a shipment’s size, delivery
                  due date, product durability, or value, because a mode’s size, safety,
                  speed, or legality may not be able to handle the merchandise appropriately.

               
               
               
               
                  
                  Product
                     Size

                  
                  
                  
                  
                     Among the considerations
                     for selecting a transportation mode are weight, density, and shape.
                     For example, lightweight products (for example, electronic components) are
                     more suitable for air and motor carrier transportation, while longer
                     and heavier products (for example, lumber) are better suited for
                     railroads and waterways. Shape is another factor to be considered,
                     since air and motor carriers may not be cost-effective with product
                     that exceeds certain dimensions.

                  
                  
                  
                  A shipper must also consider product size
                     when considering shipment characteristics, because a shipping method’s
                     capacity must match the shipment’s total weight and dimensions.

                  
                  
                  
                  
                     Additional factors to consider
                     during transportation mode selection include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Origin and destination points

                        
                        

                     
                     
                     
                     	
                        
                        
                        Specified
                           routes that affect modal accessibility

                        
                        

                     
                     
                     
                     	
                        
                        
                        Infrastructure
                           availability

                        
                        

                     
                     
                     
                     	
                        
                        
                        Geographic
                           distance

                        
                        

                     
                     
                     
                     	
                        
                        
                        Natural
                           challenges, such as mountains or oceans

                        
                        

                     
                     
                     
                     	
                        
                        
                        Human-made
                           obstacles, such as borders.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Product
                     Durability

                  
                  
                  
                  Another
                     consideration for selecting an appropriate transportation mode is
                     product durability. Fragile freight, such as glass or electronics,
                     require appropriate packaging and a transportation mode with a smooth
                     ride. Temperature-sensitive products, such as food or pharmaceuticals,
                     require specific packaging and a transportation mode with consistent
                     warming or cooling capabilities.

                  
                  
               
               
               
               
                  
                  Product
                     Value and Transportation Speed

                  
                  
                  
                  
                     
                     Product value and transportation speed
                     are other considerations in selecting an appropriate transportation
                     mode, because companies that spend too much on transportation cannot
                     necessarily sell products at competitive prices. Typically, the lower
                     a product’s value, the lower the transportation cost (with speed
                     being a component of cost).

                  
                  
                  
                  Delivery
                     speed is a determinant for mode selection. It affects what mode
                     and cost are applied to a shipment. More important than shipment
                     size is the need-by date.

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     To
                     help determine what transportation mode to use with different product
                     costs and delivery speeds, consider the value density (the value
                     of units being transported per cubic meter) versus the packaging
                     density (the amount that can be packed per cubic meter). Items with
                     a higher value density are usually shipped by a faster method, and items
                     with a lower value density are most often sent by a slower shipping
                     method (and then held in inventory). However, the more units that
                     are handled per cubic foot or cubic meter, the more the need for
                     automated materials handling.

                  
                  
                  
                  For example, postal organizations do not
                     own the letters they ship, so for them the value density is about
                     zero. They collect letters from letterboxes and then bring them to
                     a hub. Once there, the letters are sorted and forwarded to the next
                     hub. At the second hub, letters are re-sorted according to street
                     address. The packaging density is very high (more than 10,000 letters
                     per cubic meter), so the focus is on automatic materials handling.
                     (In the Netherlands, all letters are sorted on sorting machines.)

                  
                  
                  
                  
                     Exhibit 8-3 shows
                     a reliable method for finding the best transportation mode for shipping
                     a specific product type. Note that the # in the packaging is used
                     here to refer to number of units per one unit of cubic volume rather
                     than pounds (another common use of that symbol).

                  
                  
                  
                  
                     Exhibit 8-3: Value Density versus Packaging Density[image: ../images/CLTDgraphic5a-03.png]
                  
                  
                  
                  
                  Bricks
                     are an example of a product with low value density and low packaging
                     density. The value per brick is very low, and bricks are sent to
                     customers on pallets, so the packaging density is also low. The
                     preferred way to treat this kind of low value/low density product
                     is to load the pallets at the manufacturing plant and directly transport them
                     to the customer site using a low-cost transportation mode.

                  
                  
                  
                  Manufacturers of copy
                     machines and digital cameras use different modes of transportation.
                     Copy machines have a low value density and are shipped in containers from
                     the Far East to the U.S. and Europe. Cameras have a high value density,
                     so the emphasis is more on how to recover the invested money quickly.
                     These products will probably be transported by airplane.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Terminals

            
            
            
            
            
               
               
               
               
               
                  The ASCM Supply Chain Dictionary defines terminals as follows:

               
               
               
               
                  
                  In
                     transportation, locations where carriers load and unload goods to
                     and from vehicles. They also are used to make connections between
                     local pickup and delivery services and line-haul services. Functions
                     performed in terminals include weighing connections with other routes
                     and carriers, vehicle routing, dispatching, maintenance, paperwork,
                     and administration. Terminals may be owned and operated by the carrier
                     or the public.

                  

               
               
               
               Terminals can be used in
                  several different ways:

               
               
               
               
                  
                  
                  	
                     
                     
                     As part of a hub-and-spoke
                        system of terminals for sorting, loading, and unloading freight.

                     
                     

                  
                  
                  
                  	
                     
                     
                     To
                        connect line-haul and local deliveries.

                     
                     

                  
                  
                  
                  	
                     
                     
                     To
                        connect different modes of carriers. For example, some railroad
                        and sea terminals can accommodate both transportation modes.

                     
                     

                  
                  
                  
                  	
                     
                     
                     For
                        maintenance, administration, and dispatching of freight deliveries
                        over long distances as well as coordinating dropoff and pickup schedules.

                     
                     

                  
                  
                  
                  	
                     
                     
                     For
                        dispatching, fuel, and maintenance services.

                     
                     

                  
                  
                  
                  	
                     
                     
                     For
                        loading or consolidating freight.

                     
                     

                  
                  

               
               
               
               Some terminal facilities
                  include restaurants and hotels, which gives drivers an alternative
                  to truck stops. These terminals accommodate drivers but not necessarily their
                  freight.

               
               
               
               Terminals can affect transportation
                  costs and are generally related to the labor costs involved with
                  loading, unloading, and trans-shipment. Capital costs for terminal buildings
                  will also affect transportation. Loading and unloading costs at
                  origin and destination are unavoidable, but trans-shipment costs
                  can be minimized through the use of containers, mechanization, automation,
                  and other time-saving tools. Seaport terminals often have cranes
                  and other structures for loading and unloading carriers.

               
               
               
               The word “terminal” is
                  used in several ways, and any terminal can function according to
                  necessity.

               
               
               
               Another way to manage distribution
                  is through pooling. For break-bulk or consolidation purposes, shippers
                  send orders to a pool location like a cross-dock warehouse. From
                  that location, shipments are handled accordingly (i.e., break-bulk
                  or consolidation) and then shipped to the final destination on a
                  full truckload (TL) or less-than-truckload (LTL).

               
               
               
               
                  
                  Types
                     of Terminals

                  
                  
                  
                  Terminals
                     can be classified as pickup and delivery, break-bulk, and relay.

                  
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        
                        Pickup
                           and Delivery (PUD) Terminals
                        

                     
                     
                     
                     The most common type of terminal found
                        in the LTL system is the pickup and delivery (PUD) terminal, also
                        called a satellite or end-of-the-line (EOL) terminal. Note that
                        LTL loads applies to all modes, not just to motor carriers.

                     
                     
                     
                     
                        Each PUD terminal serves
                        a local area and allows for direct contact between shippers and
                        receivers. The basic terminal services performed at PUD terminals
                        are consolidation and dispersion in addition to pickup and delivery
                        of freight for milk runs.

                     
                     
                     
                     A
                        milk run is a regular pickup or delivery circuit; see Exhibit 8-4.
                        The example at the top is the initial scenario: a factory is picking
                        up three separate daily shipments of raw materials from three different
                        suppliers each day (a distribution example could be three separate
                        deliveries to three customers). Assuming the suppliers (or customers) are
                        in close geographic proximity, a milk run could be set up as an
                        alternative. The example at the bottom shows the milk run: one truck
                        picks up a third of the daily requirement from each supplier (or
                        a third of each customer’s order is sent to each customer) and three
                        such runs results in the same quantity as the first scenario.

                     
                     
                     
                     Milk runs can reduce average
                        inventory levels for all parties and the delivery vehicles may have
                        higher utilization if the individual runs were in less-than-truckload quantities
                        but can be consolidated to truckload(s) or fewer trucks are needed
                        in total. Freight that is brought back during a milk run from suppliers
                        might also be consolidated into line-haul trailers to be moved to
                        the appropriate break-bulk.

                     
                     
                     
                     The
                        milk run speeds the flow of materials between facilities by routing
                        vehicles to make multiple pickups and dropoffs at many facilities.
                        Milk run vehicles make frequent pickups and dropoffs, connecting
                        a number of facilities rather than waiting to accumulate a truckload
                        for direct shipment between two facilities. Milk runs between facilities
                        are similar in concept to materials handling routes within facilities.

                     
                     
                     
                     
                        Exhibit 8-4: Milk Run[image: ../images/CLTDgraphic5a-05.png]
                     
                     
                     
                     
                     The
                        two time components of a milk run are stem time and run time.

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Stem time consists of two time frames:
                              when the driver leaves the terminal until the first pickup or delivery,
                              and when the driver makes the last pickup or delivery until returning
                              to the terminal. This is non-revenue-producing time that carriers try
                              to keep to a minimum.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Run
                              time is when the driver is actively involved in the pickup or delivery
                              of freight. Carriers want to maximize this revenue-producing time.

                           
                           

                        
                        

                     
                     
                     
                     Other services provided
                        at the PUD terminal include tracing, rating and billing, sales, and
                        claims. Some carriers centralize these functions at other locations
                        (for example, the functions can occur at break-bulk facilities,
                        taking advantage of the available telecommunications).

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        Break-Bulk
                           Terminals
                        

                     
                     
                     
                     Another
                        terminal found in an LTL hub-and-spoke system is the break-bulk
                        terminal. Similar to the PUD terminal, break-bulk terminals provide
                        a location where shipments can be broken down and consolidated with
                        other common destinations into a single trailer and be delivered,
                        as shown in Exhibit 8-5.

                     
                     
                     
                     
                        Exhibit 8-5: Break-Bulk Terminal[image: ../images/CLTDgraphic5a-06.png]
                     
                     
                     
                     
                     Break-bulk
                        terminals can also serve as overnight facilities for drivers who
                        are not able to return home after their shift, especially line-haul
                        drivers.

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        Relay Terminals
                        

                     
                     
                     
                     A third type of terminal
                        is the relay terminal, which differs from the other terminals in that
                        the freight is never touched. A relay terminal is determined by
                        the maximum number of hours drivers are allowed to drive, based
                        on government regulations. For example, in the EU, drivers are permitted
                        to drive a maximum of nine (or 10, in some cases) hours after 11
                        (in most cases) consecutive hours off duty. At a relay terminal, one
                        driver substitutes for another who has reached the maximum number
                        of hours.

                     
                     
                     
                     The location
                        of relay terminals factors in a maximum drive time of nine hours
                        from an origin in the EU, most often a PUD or break-bulk terminal.
                        An alternative to a relay terminal is to use a team of two drivers.
                        With the two-driver team, one driver accumulates the required off-duty
                        time while the other drives.

                     
                     
                  
               
               
               
               
                  
                  Number
                     of Terminals

                  
                  
                  
                  How
                     many terminals should a carrier have? This is a decision all carriers
                     must make, and the strategy behind terminal selection depends on
                     the transportation modes in the carrier’s network. The decision
                     is often easy because the network is near a major populated area
                     or is limited by geography.

                  
                  
                  
                  Motor
                     carriers have the biggest challenge for terminal selection because
                     of the numerous options available. For motor carriers, often the
                     best locations are those closest to customers. Motor carriers must
                     also consider small terminals versus long milk runs. Does it make
                     more financial sense to have one PUD terminal with several milk
                     runs? Only if the one PUD terminal is large enough to maintain the
                     volume of freight. What about two PUD terminals with fewer, shorter
                     milk runs? The decision for a small terminal with a long milk run
                     should be based on the service implications of establishing terminals
                     closer to customers versus the cost of adding another terminal.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Vehicles

            
            
            
            
            
               
               
               
               
               
                  The vehicles that are used
                  in transportation are often either owned or leased by the transportation
                  companies and have a mix of fixed (for example, vehicle capital investment)
                  and variable (for example, fuel, maintenance, and labor) operating
                  costs.

               
               
               
               For shipping companies,
                  vehicles are either asset-based or not asset-based. Either has benefits
                  for the company, depending on a variety of conditions. For example,
                  a well-established trucking company may wish to own its own fleet
                  and pay for vehicle maintenance, insurance, licenses, and more.
                  The benefits of owning a vehicle include having it available when
                  it is needed. Alternatively, the benefits of leasing a vehicle include
                  being able to keep up with new technology; replacing a leased vehicle
                  with a newer one is not as costly with a leased vehicle. Both options
                  have positive and negative outcomes that require careful consideration
                  on the part of an operator.

               
               
               
               Freight brokers are specialists
                  who work on a commission basis and coordinate transactions between
                  consignors and consignees, matching a shipper’s freight with an appropriate
                  carrier.

               
               
               
               
                  
                  Vehicle
                     Costing

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     A special
                     form of cost reporting is beneficial to a manager running a transportation operation.
                     The two main reasons for this are

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The
                           need to know vehicle details and fleet performance to control the
                           operations

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           need to know in enough time to make any necessary changes.

                        
                        

                     
                     

                  
                  
                  
                  With an efficient costing
                     system, the transportation manager can quickly identify if something
                     is wrong, where the problem is located, and what sort of action
                     should be taken to solve the problem.

                  
                  
                  
                  A good costing system depends on the level
                     of detail in the information collected about the resources used
                     in the transportation operation. These resources can be classified
                     as the “5 Ms” and include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Manpower—vehicle
                           drivers

                        
                        

                     
                     
                     
                     	
                        
                        
                        Machinery—the
                           vehicles themselves

                        
                        

                     
                     
                     
                     	
                        
                        
                        Materials—associated
                           resources (tires, fuel, etc.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Money—respective
                           costs of resources

                        
                        

                     
                     
                     
                     	
                        
                        
                        Minutes—when
                           resources are used for different purposes

                        
                        

                     
                     

                  
                  
                  
                  Understanding the total
                     cost of operation (TCO) first means understanding how to determine
                     the cost of the overall transportation operation. The main costs
                     associated with determining TCO include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Vehicle
                           fixed costs

                        
                        

                     
                     
                     
                     	
                        
                        
                        Vehicle
                           variable costs

                        
                        

                     
                     
                     
                     	
                        
                        
                        Overhead
                           costs.

                        
                        

                     
                     

                  
                  
                  
                  
                     Vehicle
                     fixed costs include capital costs of equipment (less depreciation),
                     tax and licenses, vehicle insurance, and basic driver wages.

                  
                  
                  
                  Depreciation takes into
                     account the original purchase cost of a vehicle and assesses the
                     annual amount of loss. There are two main methods for calculating
                     depreciation: the straight-line method and the reducing-balancing
                     method.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The
                           straight-line method is the easiest method for assessing the annual apportionment
                           of the original purchase cost of a vehicle. This method requires:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Initial purchase cost
                                 of the vehicle

                              
                              

                           
                           
                           
                           	
                              
                              
                              Anticipated
                                 resale/residual value of the vehicle

                              
                              

                           
                           
                           
                           	
                              
                              
                              Expected
                                 life of the vehicle

                              
                              

                           
                           

                        
                        
                        
                        Using these figures, you can calculate
                           the depreciation of the vehicle by subtracting the resale value
                           from the initial purchase price, then dividing by the expected life
                           of the vehicle.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           reducing-balance method is a slightly more difficult approach but
                           is more realistic, because it assumes that the depreciation of the
                           vehicle is greater during the early years of a vehicle’s life. The
                           calculation for this method includes noting the expected resale
                           value at the end of a vehicle’s life by reducing the value by a set
                           percentage each year.

                        
                        

                     
                     

                  
                  
                  
                  The main types of taxes and licenses to
                     be costed against a vehicle include vehicle excise duty, operator
                     license, driver’s license, and travel charges. Travel charges may include
                     tolls and congestion charges.

                  
                  
                  
                  Another fixed cost is vehicle insurance.
                     The amount of insurance varies, based on

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Area
                           or region of operation

                        
                        

                     
                     
                     
                     	
                        
                        
                        Number
                           of vehicles in the fleet

                        
                        

                     
                     
                     
                     	
                        
                        
                        Types
                           of loads carried

                        
                        

                     
                     
                     
                     	
                        
                        
                        Drivers’
                           ages

                        
                        

                     
                     
                     
                     	
                        
                        
                        Excess
                           paid by customer.

                        
                        

                     
                     

                  
                  
                  
                  Finally,
                     basic or salaried wages for drivers are considered fixed costs because
                     they are paid whether the driver is on the road or not.

                  
                  
                  
                  Variable vehicle costs
                     include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Fuel

                        
                        

                     
                     
                     
                     	
                        
                        
                        Oil
                           and lubricants

                        
                        

                     
                     
                     
                     	
                        
                        
                        Tires

                        
                        

                     
                     
                     
                     	
                        
                        
                        Repairs
                           and maintenance

                        
                        

                     
                     
                     
                     	
                        
                        
                        Drivers’
                           overtime, bonuses, and subsistence (e.g., long-haul truck drivers
                           are paid on a per-mile basis).

                        
                        

                     
                     

                  
                  
                  
                  Fuel is usually the highest variable cost
                     because fuel consumption among commercial vehicles is very high
                     and because of the fluctuation of energy costs.

                  
                  
                  
                  Overhead costs are indirect costs that
                     do not relate directly to a vehicle. There are two main types of
                     overhead costs: fleet overhead and business overhead. Fleet overhead includes
                     the costs of reserve equipment and labor required to run the vehicle
                     fleet. Business overhead refers to administrative and transportation
                     department expenditures that are not related to a specific vehicle.

                  
                  
               
               
               
               
                  
                  Private
                     Trucking Cost Analysis

                  
                  
                  
                  
                     A working knowledge of operating costs is needed for an
                     efficient and economical private truck operation. The manager must know what
                     factors affect individual cost elements of their industry and make decisions to
                     improve their service to customers while lowering their own costs. For example,
                     a manager may choose to hire a dedicated fleet. Dedicated fleets assign a group
                     of tractors, trailers, drivers, and other resources exclusively to carry out
                     operations for a chosen set of facilities or lanes in any transportation
                     network. Some benefits of a dedicated fleet are improved on-time delivery
                     performance and guaranteed capacity. Dedicated carriers’ transportation
                     management expertise also frees shippers to focus on other resources or business
                     operations.

                  
                  
                  
                  Fixed costs do not vary
                     in the short term. For motor carriers, these costs generally fall into
                     one of four categories: depreciation (lease payments), interest
                     on investments, management, and facilities. Fixed costs per kilometer
                     or mile vary with the total number of kilometers or miles operated
                     within a year, and the greater the number of kilometers or miles
                     driven, the lower the fixed cost. If a carrier has a transportation lane
                     contract, it would fall under fixed costs.

                  
                  
                  
                  Operating costs often vary in the short
                     term, because they depend on a variety of aspects such as fuel,
                     drivers’ wages, maintenance, fees, taxes, and fines. Unlike fixed costs,
                     operating costs are directly related to the number of kilometers
                     or miles operated per year. The greater the number of kilometers
                     or miles operated, the greater the operating costs.

                  
                  
                  
                  The advantages and disadvantages
                     of private trucking can be seen in Exhibit 8-6.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 8-6: Advantages and Disadvantages of Private Trucking
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Advantages

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Disadvantages

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Better
                                             service levels

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Guaranteed
                                             capacity

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Scheduling
                                             flexibility

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Convenience

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Design
                                             fleet for specific needs (more effective shipments)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Reduced
                                             transportation costs

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Reduced
                                             inventory levels

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Vehicle
                                             depreciation

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Security

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Higher
                                             capital expenses

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Ongoing
                                             maintenance

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Scheduling/routing
                                             responsibilities

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Increased
                                             liability (damage, theft, accidents)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Can
                                             be dependent on labor unions

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Liability
                                             issues

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Major
                     operating decisions for fleet operators focus on potential savings
                     in the areas of equipment, leasing, organization, controlling, and
                     regulations.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Equipment. Private trucking
                           managers should be concerned with two equipment questions:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              What type of equipment should be selected?

                              
                              

                           
                           
                           
                           	
                              
                              
                              Should
                                 this equipment be purchased or leased?

                              
                              

                           
                           

                        
                        
                        
                        The organization’s transportation requirements
                           determine what equipment is used. For example, does the company
                           require refrigeration, power tailgates, or high cube capacity? Does
                           the length of runs necessitate sleeper cabs for the drivers? The
                           size of the shipments to be delivered, the density of the product,
                           and the terrain of the route can also affect the type of vehicles
                           required.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Leasing. Because purchasing
                           equipment can be a very large investment, many private motor carriers
                           consider leasing equipment. Leasing the equipment for a private
                           motor carrier operation reduces the demand on a company’s funds
                           and allows a company’s existing capital to be used for other aspects
                           of the business. There are two types of lease arrangements: full-service
                           and finance. Both are available with a lease-buy option that allows
                           lessees to buy the equipment at book value at the end of the lease.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Organization. The way in which
                           a private fleet is organized can help eliminate intra-organizational
                           conflicts that can arise around a difference between departmental
                           demands and fleet goals. Because of this, many motor carriers prefer to
                           approach their private fleet as a profit center, which allows the
                           fleet to be considered a separate business entity. By centrally
                           organizing a private fleet, the fleet manager can provide service
                           to many different departments and divisions within the organization.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Controlling. Control over cost
                           and performance is a key element to an effective motor carrier fleet.
                           By collecting the costs by driver, vehicle, and plant, the fleet manager
                           can analyze any problem areas. Management can then determine when costs
                           are out of line with the desired range and take action. Performance
                           criteria that should be collected and identified at the source include
                           kilometers operated, human resource hours expended, vehicle operating
                           hours, number of trips made, tonnage hauled, and number of stops
                           made.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Regulations. Private carriers
                           need to understand and adhere to numerous state, provincial, and
                           country regulations, including safety regulations. Common safety requirements
                           include but are not limited to driver qualifications, driving practices, vehicle
                           parts and accessories, accident reporting, driver hours of service,
                           vehicle inspection and maintenance, hazardous materials transportation,
                           and vehicle weight and dimensions.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Outsourcing
                     Transportation

                  
                  
                  
                  
                     
                     
                     Companies
                     consider using private transportation fleets for a variety of reasons, including
                     economic, customer service, and marketing issues. However, some organizations
                     have found that using external sources to move freight or manage transportation
                     process provides a simplified alternative to a corporate transportation fleet
                     at a variable cost.

                  
                  
                  
                  One
                     of the greatest benefits of outsourcing transportation services
                     is eliminating the capital cost of starting and maintaining a private
                     fleet. Outsourcing transportation also reduces or eliminates many
                     potential risks, such as accident liability, compliance with government
                     regulations, and dealing with unions. Other alternatives to a private
                     fleet are the third-party logistics provider and the common carrier.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Transportation
            Stakeholders, Capabilities, and Intermediaries

         
         
         
         
            
            
            
               This area begins with
               a discussion of the main transportation stakeholders, before continuing
               on to cover transportation capabilities, which include load transport
               and product storage. We conclude by covering transportation intermediaries.

            
            

         
         
         
         
         
            
            
            Transportation
               Stakeholders

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  Five
                  main stakeholders are involved in transportation decisions: the
                  consignor (shipper), the consignee (receiver), carriers and agents,
                  the government, and the consumer. Policies formed around these participants
                  are often complex and, as such, tend to result in conflict between
                  consignors, consignees, and carriers. Depending on the Incoterms® trade terms used, the
                  payee could be the consignor (or shipper), the consignee (receiver),
                  or the consumer. The government could be a payee as well but only
                  for government projects.

               
               
               
               To understand the complexity
                  of the transportation environment, it is helpful to review the role
                  and perspective of each party.

               
               
               
               
                  
                  Shipper (Consignor)

                  
                  
                  
                  
                     
                     
                     The transportation process
                     begins with a company moving its goods from a warehouse to another
                     warehouse, distributor, or customer.

                  
                  
                  
                  The consignor
                     , “the sender of a shipment
                     in a contract of transport” (ASCM
                        Supply Chain Dictionary), wants to have its freight moved as
                     quickly as possible, without damage or loss. This process could
                     be performed by a company-owned fleet or by a for-hire carrier.
                     The consignor (shipper) and the consignee (recipient) have a common
                     interest, which is a completed sale or purchase transaction. Successful transactions
                     require moving goods at the lowest cost and in the fastest time,
                     from origin to destination. Issues related to transportation can
                     include pickup and delivery time, transit time, loss and damage,
                     invoicing, and accurate, timely exchange of information.

                  
                  
               
               
               
               
                  
                  Recipient (Consignee)

                  
                  
                  
                  The consignee is “the receiver of
                     a shipment of freight” (Dictionary).
                     Like the consignor, the consignee wants transportation that is low-cost,
                     reliable, and capable of delivery in the shortest time possible.
                     On occasion, the ownership of goods is temporarily assumed by the
                     for-hire transportation company until the goods are delivered to
                     the consignee.

                  
                  
               
               
               
               
                  
                  Carriers and Agents

                  
                  
                  
                  The Dictionary defines carrier
                     and agent as follows:

                  
                  
                  
                  
                     
                     
                        Carrier
                        : A company that provides air,
                        sea, or land transportation services.

                     
                     
                        Agent
                        : One who acts on behalf of
                        another (the principal) in dealing with a third party. Examples
                        include a sales agent and a purchasing agent.

                     

                  
                  
                  
                  Carriers are responsible for actually moving
                     the goods. Carriers want to receive the highest rate possible for
                     services and keep their labor, fuel, and vehicle costs as low as possible.
                     Some carrier agents purchase transportation services from primary
                     carriers that they sell to their customers. Other agents facilitate
                     carrier and shipper matching.

                  
                  
               
               
               
               
                  
                  The Government

                  
                  
                  
                  Governments have a vested interest in successful
                     transportation because of the critical importance of reliable service
                     to economic and social well-being. Stable and efficient transportation
                     environments support economic growth and require that carriers provide
                     essential services at reasonable cost.

                  
                  
                  
                  Because transportation directly impacts
                     economic success, governments have traditionally been very involved
                     in oversight of carrier operating and pricing practices. They have
                     historically restricted what markets carriers could serve and have
                     approved the prices carriers could charge. Governments promote carrier development
                     by supporting research and providing rights of way such as roadways and
                     airports.

                  
                  
                  
                  Even in a
                     generally deregulated transportation environment, transportation professionals
                     need to be mindful of local, regional, and national government regulations
                     in all business ventures.

                  
                  
               
               
               
               
                  
                  The Public

                  
                  
                  
                  The last participant in the transportation
                     industry is the public, which includes individual consumers as well
                     as businesses. The public indirectly creates transportation demand
                     by purchasing goods. In general, the public expects and depends
                     on accessible transportation, affordable rates, security, and safety.

                  
                  
                  
                  While consumers desire
                     minimized transportation costs, those desires are balanced by concerns
                     over social issues, including environmental impact and safety. Avoiding disasters
                     such oils spills and increasing pressure to address air pollution
                     and climate change are significant factors within the transportation
                     industry. The costs of failure on these issues are ultimately paid
                     by consumers.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Transportation Capabilities

            
            
            
            
            
               
               
               
               
               
                  
                  When products are being
                  transported from one part of a supply chain to another, they are
                  not necessarily being moved at all times. While load transport may
                  be the first thing that comes to mind when discussing transportation
                  capabilities, products may also be temporarily stored in between
                  the departure point and the destination.

               
               
               
               
                  
                  Load
                     Transport

                  
                  
                  
                  Load transport
                     services deal with moving freight from the point of origin to the destination
                     location. The purpose of load transport is to get the goods to the destination
                     while minimizing expenditures and environmental impact.

                  
                  
                  
                  Load transport includes
                     the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Freight services. Freight services
                           move goods from one location to another. These services can be performed
                           internally or by a third-party provider. They include but are not
                           limited to next-day delivery, third-party ground delivery within
                           a specific transit location, special storage requirement delivery,
                           standard post delivery, and global parcel delivery.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Terminal services. Terminal
                           services include consolidating smaller shipments to optimize transportation
                           costs and break-bulk.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Loading and unloading. The
                           responsibility of shipment loading and unloading and any associated
                           fees are dictated by the service contract.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Value-added services. Additional
                           services beyond freight handling may include electronic shipment
                           tracking, label imaging systems, delivery confirmation, temperature
                           or other climate-controlled service, or rush delivery.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Documentation. Both domestic
                           and international shipments require documentation. Domestic documentation
                           might include bills of lading, freight bills, Incoterms® trade terms, terms of
                           sale, and claims. International documents may also include sales
                           contracts and export documentation.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Diversion and reconsignment. Sometimes
                           a company delays receipt of a shipment while the shipment is in
                           transit. This is called diversion, which allows a shipper to redirect
                           a shipment in transit from its original destination to an alternative
                           location. Reconsignment is a similar function; it occurs when the shipment
                           has already reached its original destination.

                        
                        

                     
                     

                  
                  
                  
                  Load transportation
                     rates vary based on what services are purchased. These may be based
                     on the nature of the product, the distance and type of transport,
                     and other factors.

                  
                  
               
               
               
               
                  
                  Product
                     Storage

                  
                  
                  
                  
                     
                     
                     Though the
                     main role of transportation services is to move freight from origin
                     to destination, sometimes transportation services must provide temporary
                     storage:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Transport mode. It is common
                           to store products within a freight mode, such as trailers or containers.
                           This is usually done only for a short period of time, as the cost
                           is high.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           In-transit storage. With this
                           method of storage, goods are stored at an intermediate location
                           before being reshipped to the final destination.

                        
                        

                     
                     

                  
                  
                  
                  Structures used for
                     in-transit storage are actually modes of transportation, such as
                     a ship compartment, a semi-trailer, or a railroad car, which are
                     leased by a company to transport stock. Rather than immediately
                     unloading the stock, the company uses the transportation container
                     as a form of temporary, or perhaps on-site, storage. This results
                     in the company paying a demurrage, or detention, fee.

                  
                  
                  
                  Companies that use
                     in-transit storage gain some flexibility in receiving inventory, which
                     can help when capacity issues arise in warehouses. They can delay
                     the receipt and put-away until warehouse space becomes available.
                     However, this stock is not easily accessible to ship out from the
                     warehouse location until it has been unloaded and processed.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Transportation Intermediaries

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  Transportation intermediaries
                  supply services to all participants in the transportation supply chain. There are
                  many forms of
                  transportation intermediaries available for organizations to use, including integrated
                  service
                  providers and logistics service providers as well as a variety of non-operating entities
                  (freight
                  forwarders, brokers, export management companies and export trading companies, shipping
                  associations, shipper’s agents, and export packing companies).

               
               
               
               
                  
                  Integrated
                     Service Providers

                  
                  
                  
                  Integrated
                     services providers (ISPs) are companies that provide total logistics services
                     functions, from order entry to product delivery. These services
                     are often referred to as value-added services. Within the industry,
                     ISPs are referred to as third- and fourth-party providers, and ISPs
                     are classified as being either asset-based or non-asset-based.

                  
                  
                  
                  Third-party ISPs generally
                     operate their own transportation equipment and their own warehouses.
                     Fourth-party ISPs provide comprehensive information services that simplify
                     supply chain arrangements and often contract third-party asset operators
                     for their customers.

                  
                  
                  
                  Asset-based
                     ISPs own most or all of the assets required to satisfy customer
                     logistics needs, including vehicles and equipment, facilities, and
                     labor. Non-asset-based ISPs contract with other firms to provide
                     the physical services required to satisfy customer needs but handle
                     negotiation and service integration on behalf of the customer.

                  
                  
                  
                  Asset-based service providers
                     may not be as flexible as non-asset-based providers, as non-asset-based
                     providers are not restricted to using internal assets. However,
                     since asset-based service providers’ costs are already fixed, they
                     may be able to provide value based on their utilization.

                  
                  
                  
                  The selection of an asset-based
                     or non-asset-based firm is based on multiple factors. For example:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Can they provide the level of support required
                           with their existing assets?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Do
                           they have the ability to flex services up or down based on market
                           conditions?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What
                           is their history of realizing savings for their clients based on
                           the utilization of their assets?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What
                           is their current level of capacity?

                        
                        

                     
                     

                  
                  
                  
                  It should be well understood what these
                     factors are before a decision is made, as both bring value.

                  
                  
               
               
               
               
                  
                  Logistics
                     Service Providers

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     To
                     facilitate supply chain logistics, many companies extend their capabilities
                     and reach by outsourcing and using suppliers of third-party or contract
                     logistics services. These services can include partnering with different
                     types of service providers, including third-party logistics providers
                     (3PLs), fourth-party logistics providers (4PLs), and lead logistics
                     providers (LLPs). Note that the meaning of these terms may vary
                     internationally, so be sure to be clear on terms when engaging with
                     any 3PL, 4PL, or LLP.

                  
                  
                  
                  
                     
                     
                     
                        Third-Party Logistics Providers
                        

                     
                     
                     
                     Third-party logistics
                        providers are broadly referred to as external suppliers who perform
                        part of or all logistics functions that are not performed by in-house
                        logistics professionals. According to the ASCM Supply Chain Dictionary,
                         
                        third-party
                           logistics (3PL) is defined as

                     
                     
                     
                     
                        
                        a buyer and supplier team
                           with a third party that provides product delivery services. This
                           third party may provide added supply chain expertise.

                        

                     
                     
                     
                     
                        
                        
                        
                        
                        When 3PLs began to gain
                        popularity in the 1970s, their functions centered on operation,
                        warehousing, and transportation services. By the late 2000s, they
                        included with their warehouse and transportation services activities
                        such as production or procurement of goods, order fulfillment, labeling,
                        packaging, assembling, kitting, reverse logistics, information technology
                        services, customs brokering, cross-docking, and forwarding.

                     
                     
                     
                     The decision by a company
                        to use 3PL services could be strategic or tactical, as there are
                        both advantages and disadvantages. Advantages in using 3PLs include

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Use of logistics experts rather than in-house
                              staff

                           
                           

                        
                        
                        
                        	
                           
                           
                           Easier
                              adaption to technology advances

                           
                           

                        
                        
                        
                        	
                           
                           
                           Flexibility
                              of location, offerings, resources, and workforce

                           
                           

                        
                        
                        
                        	
                           
                           
                           Most
                              cost-effective

                           
                           

                        
                        
                        
                        	
                           
                           
                           Quicker
                              to add capabilities.

                           
                           

                        
                        

                     
                     
                     
                     By using 3PL service providers, companies
                        could potentially lose out on

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Control
                              over transportation logistics

                           
                           

                        
                        
                        
                        	
                           
                           
                           Development
                              of cheaper and more efficient pricing models

                           
                           

                        
                        
                        
                        	
                           
                           
                           Independence.

                           
                           

                        
                        

                     
                     
                     
                     Companies with in-house
                        logistics divisions would not benefit from outsourcing logistics
                        to a 3PL service provider.

                     
                     
                     
                     3PL
                        service providers are commonly segregated into one of five categories: transportation,
                        warehouse/distribution, forwarder, financial, or information technology.

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           
                              Transportation. Most transportation-based
                              3PLs are subsidiaries of larger organizations.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Warehouse/distribution. Likely
                              the first of the 3PL service providers, these facility-based operations
                              have transitioned into integrated logistics and have significant
                              experience in logistics management.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Forwarder. These 3PL service
                              providers have expanded their middleman roles as forwarders into
                              a broader range of 3PL services.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Financial. These 3PL service
                              providers offer freight payment, auditing, cost accounting and control,
                              and logistics management tools.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Information technology. The
                              newest and a growing type of 3PL service providers, IT 3PLs represent
                              transportation and logistics services for internet-based, business-to-business,
                              and electronic markets.

                           
                           

                        
                        

                     
                     
                  
                  
                  
                     
                     
                     
                        Fourth-Party
                           Logistics Providers
                        

                     
                     
                     
                     Fourth-party
                        logistics service providers emerged in the mid-1990s as companies
                        with the primary purpose of ensuring that all elements of the supply
                        chain are working toward the same supply chain goals and objectives.
                        A fourth-party provider is a non-asset-owning company that works
                        with multiple resources, including 3PLs, to manage planning and
                        technology for a client’s logistics system. The 4PL is a logistics management
                        service, acting as a coordinator for these different services, including
                        the design, build, and execution of supply chain solutions.

                     
                     
                     
                     The ASCM Supply Chain Dictionary defines fourth-party logistics (4PL) and differentiates
                        it from 3PLs as follows:

                     
                     
                     
                     
                        
                        Fourth-party logistics (4PL) differs from third-party logistics
                           in the following ways: (1) the 4PL organization is often a separate
                           entity formed by a joint venture or other long-term contract between a
                           client and one or more partners; (2) the 4PL organization is an
                           interface between the client and multiple logistics services providers;
                           (3) ideally, all aspects of the client’s supply chain are managed by the
                           4PL organization; and (4) it is possible for a major 3PL organization to
                           form a 4PL organization within its existing structure.

                        

                     
                     
                     
                     Another definition of the 4PL was originally
                        developed as a trademark for Accenture (although it is no longer
                        trademarked):

                     
                     
                     
                     
                        
                        A supply chain integrator that assembles
                           and manages the resources, capabilities, and technology of its own
                           organization with those of complementary service providers to deliver
                           a comprehensive supply chain solution.

                        

                     
                     
                     
                     The 4PL’s goal is to provide value across
                        an entire supply chain, not just one segment of the chain. 4PLs’
                        services are determined by customer needs.

                     
                     
                     
                     A successful 4PL service provider requires
                        a strong strategy, composed of

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           
                              Leadership. The
                              4PL leads the project, including services, systems, and information.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Management. The 4PL manages
                              3PLs as well as day-to-day operations.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Information technology. The
                              4PL manages the full integration and support of all the systems
                              within the supply chain.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Assets. The 4PL manages transportation,
                              warehouses, contract manufacturing, packing, and procurement services.

                           
                           

                        
                        

                     
                     
                  
                  
                  
                     
                     
                     
                        Lead Logistics
                           Providers
                        

                     
                     
                     
                     Another
                        term often used in conjunction with 3PLs and 4PLs is lead logistics
                        providers, or LLPs. Logistics professionals may be confused around
                        what an LLP is and if it is synonymous with a 3PL or 4PL.

                     
                     
                     
                     The ASCM Supply Chain Dictionary defines lead logistics providers (LLPs) as “organizations
                        that oversee the third-party logistics operations of their clients.”
                        LLPs are often seen as on the boundary between a 3PL and a 4PL in
                        that they are an asset-based provider who offers management services
                        for the goods they own as well as for other logistics providers.

                     
                     
                     
                     The service provider structure
                        is shown in Exhibit 8-7.

                     
                     
                     
                     
                        Exhibit 8-7: Service Provider Structure[image: ../images/CLTDgraphic5a-09.PNG]
                     
                     
                     
                  
               
               
               
               
                  
                  Non-Operating
                     Entities

                  
                  
                  
                  Non-operating
                     entities are businesses involved in the transportation industry
                     that do not own or operate equipment but instead offer services
                     to other companies involved in the transporting process. Primary
                     non-operating entities are intermediaries like freight forwarders,
                     shipper associations, and brokers, which are discussed in more detail
                     below.

                  
                  
                  
                  
                     
                     
                     
                        Freight Forwarders
                        

                     
                     
                     
                     Freight forwarders are
                        logistics service providers (LSPs) who contract with other LSPs
                        (for example, airlines or steamship lines) to move product on a
                        shipper’s behalf. They are heavily used in global trade. Some freight
                        forwarders are large companies with operations in numerous countries,
                        while others are small and specialize in a specific market or location.
                        The use of a freight forwarder saves shippers from the complications
                        and expense of contracting directly with an integrated carrier or
                        airline.

                     
                     
                     
                     
                        International
                        freight forwarders (IFFs) have the primary role of helping importers and
                        exporters move their goods, and they generally work with sea, rail,
                        and air shipments. Many IFFs focus on a specific service, mode of
                        transport, or market and help to identify and book the best routes,
                        based on the customer rates and requirements.

                     
                     
                     
                     Some of the principal functions for an
                        IFF include

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Advising on the acceptance
                              of letters of credit

                           
                           

                        
                        
                        
                        	
                           
                           
                           Booking
                              space on international carriers

                           
                           

                        
                        
                        
                        	
                           
                           
                           Preparing
                              exports for declarations (for the U.S. government)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Preparing
                              an air waybill or bill of lading

                           
                           

                        
                        
                        
                        	
                           
                           
                           Obtaining
                              consular documents from the importing countries

                           
                           

                        
                        
                        
                        	
                           
                           
                           Arranging
                              for insurance on shipments

                           
                           

                        
                        
                        
                        	
                           
                           
                           Preparing
                              and sending ship notices and documents

                           
                           

                        
                        
                        
                        	
                           
                           
                           Serving
                              as a general consultant on exporting matters.

                           
                           

                        
                        

                     
                     
                     
                     Air-freight forwarders
                        and IFFs combine small shipments for long-haul movement and distribution.
                        They are primarily used for major passenger and freight airlines
                        for long-haul service.

                     
                     
                     
                     Freight
                        forwarders offer their services to shippers who must use LTL rates
                        because they do not generate enough volume to use TL/CL (truckload
                        and container load) rates. Freight forwarders consolidate enough
                        small shipments to reach the volume of a full truckload and offer
                        pickup and delivery services (but do not offer line-haul services).

                     
                     
                     
                     Freight forwarders also
                        usually have an extensive knowledge of domestic and international
                        documentation requirements, regulations, transportation costs, and banking
                        practices, all of which allows them to help shippers in the export
                        process.

                     
                     
                  
                  
                  
                     
                     
                     
                        Brokers
                        

                     
                     
                     
                     According to the ASCM Supply Chain Dictionary, a broker is

                     
                     
                     
                     
                        
                        an
                           organization that helps match carriers to freight, adding value
                           by helping the shipper and carrier obtain better rates and more
                           fully utilize their capacity and equipment.

                        

                     
                     
                     
                     Brokers differ from freight forwarders
                        in that they never take possession of items being shipped. By contrast,
                        the forwarder takes possession of the items, arranges smaller shipments,
                        and negotiates for the transportation of the consolidated shipments.

                     
                     
                     
                     
                        
                        
                        
                        
                        Two broker roles in transportation
                        services are that of freight broker and customs broker.

                     
                     
                     
                     The Dictionary defines a freight broker as

                     
                     
                     
                     
                        
                        an
                           individual or organization who finds appropriate carriers for shippers
                           needing transportation. The broker helps negotiate terms and administers
                           most of the documentation.

                        

                     
                     
                     
                     Freight brokers are freight specialists
                        who work on a commission basis and specialize within a specific
                        transportation mode. (For example, in the U.S., a large number of companies
                        broker truckload moves.) They have no assets and work primarily
                        with exempt carriers and owner-operators on pickup and delivery
                        loads.

                     
                     
                     
                     Freight brokers
                        negotiate the terms of the deal and handle the majority of the paperwork.
                        However, it can be risky to work with a broker, since some do not
                        make certain that drivers or owner-operators have adequate equipment
                        or insurance. Make certain to specify this requirement, and ask
                        for proof of insurance and fleet readiness.

                     
                     
                     
                     The Dictionary defines
                        a customs broker as

                     
                     
                     
                     
                        
                        a
                           person who manages the paperwork required for international shipping
                           and tracks and moves the shipments through the proper channels.

                        

                     
                     
                     
                     Customs brokers oversee
                        the movement of goods through customs and make sure that accompanying
                        documentation is complete and accurate for entry into the incoming
                        country. Depending on the Incoterms® trade
                        terms, customs brokers can, and often do, work for the consignee
                        (customer) under a power of attorney (POA). Not all countries require
                        a POA for a broker to make entry on a shipper’s behalf, but the U.S.
                        does.

                     
                     
                     
                     Importers are
                        ultimately liable for any unpaid duties. Brokers keep up-to-date
                        on the latest import regulations and specific requirements for individual
                        projects. They must be licensed to operate.

                     
                     
                     
                     Customs brokers are similar to freight
                        forwarders in that both recommend efficient means for clearing goods
                        through customs and can estimate landed costs for shipments entering
                        a country. Customs brokers differ from freight forwarders in that they
                        also specialize in processing freight through customs.

                     
                     
                  
                  
                  
                     
                     
                     
                        Export
                           Management Companies
                        

                     
                     
                     
                     The ASCM Supply Chain Dictionary defines export management company (EMC) as

                     
                     
                     
                     
                        
                        an organization that serves as a sales department for a
                           domestic organization’s international markets, earning commissions on
                           completed sales. EMCs select distribution channels and markets, arrange
                           promotional campaigns, analyze customer credit information, advise on
                           payment terms, administer documentation, and collect international
                           debts. They may also arrange transportation, provide warehouse space,
                           manage export inventory, and provide break-bulk services.

                        

                     
                     
                     
                     An EMC
                        can help companies that want to sell their products in a foreign
                        market but do not have the resources to conduct the business themselves.
                        The primary focus of EMC work is to select appropriate markets,
                        distribution channels, and promotional campaigns for their clients.

                     
                     
                     
                     EMCs also perform the
                        following tasks:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Collecting
                              and analyzing credit data for foreign customers

                           
                           

                        
                        
                        
                        	
                           
                           
                           Advising
                              exporters about payment terms

                           
                           

                        
                        
                        
                        	
                           
                           
                           Collecting
                              payments for foreign customers

                           
                           

                        
                        
                        
                        	
                           
                           
                           Supplying
                              documentation

                           
                           

                        
                        
                        
                        	
                           
                           
                           Arranging
                              transportation

                           
                           

                        
                        
                        
                        	
                           
                           
                           Providing
                              warehouse facilities

                           
                           

                        
                        
                        
                        	
                           
                           
                           Maintaining
                              a foreign inventory

                           
                           

                        
                        
                        
                        	
                           
                           
                           Handling
                              break-bulk operations

                           
                           

                        
                        

                     
                     
                     
                     EMCs are most often located in the exporting
                        country and operate as an export-oriented representative for the
                        exporter. On occasion, the EMC company has an office abroad, but
                        more often they have contact with several potential importers. They
                        may travel abroad to visit customers or attend trade shows or other
                        promotional activities.

                     
                     
                     
                     As
                        specialists in certain markets, EMCs can understand the nuances
                        required for those specific markets. Other advantages of using EMCs
                        include

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Up-to-date information
                              about consumer preferences

                           
                           

                        
                        
                        
                        	
                           
                           
                           Assistance
                              with product targeting

                           
                           

                        
                        
                        
                        	
                           
                           
                           Strong
                              governmental relations to obtain favorable treatment with customs departments

                           
                           

                        
                        
                        
                        	
                           
                           
                           Knowledge
                              of current documentation requirements to limit potential importing delays.

                           
                           

                        
                        

                     
                     
                  
                  
                  
                     
                     
                     
                        Export
                           Trading Companies
                        

                     
                     
                     
                     The ASCM Supply Chain Dictionary defines export trading company (ETC) as

                     
                     
                     
                     
                        
                        an
                           organization that typically purchases goods outright in one country
                           for resale in a different country at a profit. The organization
                           locates buyers and handles all inland and overseas transportation,
                           documentation, and foreign government requirements. Some may perform
                           these services without formally taking title to the goods.

                        

                     
                     
                     
                     ETCs export goods and
                        services. The ETC purchases goods in the exporting company and resells
                        them to a customer in another country. ETCs handle most of the export arrangements,
                        including documentation, inland and overseas transportation, and meeting
                        foreign government requirements. ETCs allow small and medium-sized
                        firms to engage in foreign trade markets where they would not normally
                        have the resources to work. The ETC purchases the customer’s goods
                        and sells them on the international market. This allows the ETC
                        to control all the functional areas of the process.

                     
                     
                     
                     Using an ETC is considered
                        a good move for novice exporters or companies unwilling or unable
                        to deal with the complexities of an occasional international transaction. However,
                        if the company decides to become more involved in the long run,
                        it is unlikely the ETC will be willing to share information about
                        their customers. The company would essentially be required to start
                        over in the international market.

                     
                     
                  
                  
                  
                     
                     
                     
                        Shipping
                           Associations
                        

                     
                     
                     
                     Shipper
                        associations are nonprofit transportation membership cooperatives
                        that operate like freight forwarders in that they consolidate smaller
                        shipments into larger shipments to procure favorable cargo rates.
                        Members often purchase product from a common vendor or from supply
                        sources located in one area. A common practice is to order small
                        quantities at frequent intervals to minimize retail inventory.

                     
                     
                     
                     A related type of group
                        is the liner conference. Liner conferences bring all the shipping
                        lines operating in a specific geographic region together. Originating
                        in the mid-1800s, liner conferences set tariffs for certain routes.
                        Working primarily to help avoid destructive price competition, liner
                        conferences have invested a large amount of capital in a revenue
                        stream management system. As of 2006, the European Union voted to
                        stop liner conferences and price fixing to and from member countries. However,
                        beginning in April 2010, the EU allowed consortia, groups of liner
                        shipping companies who work together to provide joint sea-freight
                        services, to cooperate by sharing space on one another’s vessels.
                        This exemption is set to expire in April 2020. Currently in the
                        U.S., liner conferences are the only type of industry group exempt from
                        anti-competition laws.

                     
                     
                  
                  
                  
                     
                     
                     
                        Shipper’s
                           Agents
                        

                     
                     
                     
                     
                        
                        
                        
                        Shipper’s
                        agents are transportation brokers who are located in the ports of
                        call for the ships they service. Their duties include arranging
                        for the ship’s arrival, berthing, pilots, crew, and clearance while
                        the ship is in port; providing food and spare parts; arranging repairs;
                        and handling issues with local port and customs authorities.

                     
                     
                  
                  
                  
                     
                     
                     
                        Export
                           Packing Companies
                        

                     
                     
                     
                     When
                        an exporter lacks the necessary equipment or expertise to pack its
                        shipments, it often turns to an export packing company. Export packing
                        companies ensure that products arrive safely and are used for two
                        main reasons:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           To allow goods to move
                              through customs more easily

                           
                           

                        
                        
                        
                        	
                           
                           
                           To
                              protect products from the elements of a longer and more difficult
                              international journey

                           
                           

                        
                        

                     
                     
                     
                     Using an export packing company can help
                        an exporter save money, with their knowledge of and expertise on
                        space use inside both cartons and containers. They can also purchase
                        packing materials in quantities larger than an exporter may on its
                        own. Export packers also ensure that all packing regulations and
                        marking requirements are met across the channel.

                     
                     
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Carrier
            Types

         
         
         
         
            
            
            After selecting the most
               effective mode, or modes, of transportation, the logistics manager
               must decide on the appropriate type of carrier—common (public),
               private, contract, or exempt. Exhibit 8-8 shows
               the basic carrier type structure.

            
            
            
            
               Exhibit 8-8: Basic Carrier Type Structure[image: ../images/CLTDgraphic5a-10.png]
            
            
            
            
            This decision is influenced
               by each carrier’s legal type, that is, the operating authority granted
               the carrier by the relevant government regulatory body. For example,
               in the U.S., the authority to operate under a given legal type is
               regulated by federal statute and the U.S. Surface Transportation
               Board (STB). In the EU, this is regulated by the European Commission’s
               Directorate-General for Mobility and Transport.

            
            
            
            The four types of carriers
               discussed below are generic in nature, and each provides a set of
               advantages and tradeoffs. While much of the discussion uses U.S.
               examples, these general types are relevant in many other countries.

            
            

         
         
         
         
         
            
            
            Common (Public) Carriers

            
            
            
            
            
               
               
               
               
               
                  
                  
                  The ASCM Supply Chain Dictionary defines
                  a common carrier as

               
               
               
               
                  
                  transportation
                     available to the public that does not provide special treatment
                     to any one party and is regulated in regard to the rates charged,
                     the liability assumed, and the service provided. In the United States,
                     a common carrier must obtain a certificate of public convenience
                     and necessity from the U.S. Federal Trade Commission for interstate
                     traffic.

                  

               
               
               
               The opposite of a common
                  carrier is a private carrier. “Public carrier,” or simply “carrier,”
                  is a term used in continental Europe and elsewhere and is the functional equivalent
                  of a common carrier. (However, to confuse the issue, in U.K. English,
                  a public carrier refers to a contract carrier, defined elsewhere,
                  not a common carrier.) The remainder of this discussion uses the
                  term “common carrier.”

               
               
               
               Common carriers perform
                  the bulk of shipping in the U.S., form the basis of public, commercial
                  transportation, and are used extensively in most logistics systems. Common
                  carriers operate in the public interest. Granted the authority to
                  enter the market by a country’s federal government, they are also
                  subject to the greatest amount of regulation governing rates and
                  the scope of their service. Government licensing and regulatory
                  restrictions are designed to guarantee that the economy will not
                  suffer from a lack of commercial transportation at reasonable rates.
                  While such regulation ensures logistics managers that carriers will
                  be available for their products and within their geographic markets,
                  it also means that managers must understand the relevant regulations
                  and take their effects into account when selecting modes of transport
                  and types of carriers.

               
               
               
               To enter the common carrier
                  business in the United States, for example, a company must demonstrate
                  that it is able and willing to provide service. The U.S. STB governs entry
                  into the common carrier market for rail, motor, and marine transport;
                  the U.S. Department of Transportation (DOT) regulates entry into
                  air transport.

               
               
               
               Regulation of common
                  carriers governs public service, liability, discrimination, and rates.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Public service. Common carriers
                        may be licensed to carry all types of goods or only certain types
                        (household goods, computers, etc.), depending upon their capabilities.
                        Within the scope of its license, the common carrier must transport whatever
                        goods are offered to it and deliver the goods to any point within
                        its designated territory.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Assumption of liability. Common
                        carriers assume the risks inherent in transport—a definite benefit
                        for the shipping company. The carrier is responsible for any damage,
                        loss, or delays that occur while the goods are in its custody—with certain
                        exceptions, such as inherent product defects and acts of God, public enemies
                        (criminals, terrorists, etc.), or the shipper itself.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        No discrimination. Common carriers
                        are required to take all legitimate business within the scope of
                        their licenses, even at a loss. They may not discriminate among shippers,
                        products, or places by charging different rates or providing different levels
                        of service. There is some flexibility for varying rates in line
                        with differences in the costs of doing business. Common carriers
                        in the trucking sector generally specialize in either full truckload
                        or less-than-truckload carriage.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Reasonable rates. Common carriers
                        must publish their rates, and the rates must not be too high (thus
                        limiting shippers) or too low (thus endangering the carriers).

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Private Carriers

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  A private carrier is
                  a company that owns or leases a fleet of vehicles to transport its own
                  products. A private carrier that purchases a fleet of vehicles incurs
                  the costs of ownership—such as maintenance, insurance, depreciation,
                  and financing. The vehicles also count as assets on the balance
                  sheet, which worsens certain financial ratios. Ownership requires
                  decisions about when to buy and sell the vehicles; leasing eliminates
                  some of the concern with depreciation, financing, and term of possession. Ownership
                  and leasing are otherwise similar. In both cases the vehicles are
                  in the possession of the company and are its responsibility.

               
               
               
               To qualify as a private
                  carrier, a company must own or lease vehicles for its use, manage
                  their operation, and not be primarily in the transportation business.
                  While private carriers are free from economic regulations that apply
                  to other legal types of carriers, they must follow regulations that
                  apply to hazardous materials, safety, and other matters regulated
                  by the government.

               
               
               
               Owning or leasing a fleet
                  has advantages and disadvantages. On the positive side, the company
                  has control of the vehicles for its own use. On the negative side,
                  the size of the fleet is relatively inflexible. If business turns
                  down, the company either has to maintain unused vehicles or divest
                  itself of some vehicles through sale or a lease buy-out. Neither
                  tactic is likely to be profitable.

               
               
               
               Before deregulation in
                  1980 in the U.S., private carriers were forbidden to carry the goods
                  of other companies. Since deregulation, they have been able to do
                  so, and some private carriers are licensed in more than one legal
                  class—a significant benefit if the vehicles can fill up with another
                  company’s products when they would otherwise be making empty backhaul
                  trips.

               
               
               
               At first the benefits
                  of deregulation resulted in an increase in the number of private carriers.
                  Eventually, however, that trend reversed as more companies sold
                  off their private fleets and outsourced logistics functions in order
                  to focus on their core businesses.

               
               

            
            
         
         
         
         
            
            
            Contract and Exempt Carriers

            
            
            
            
            
               
               
               
               
               
                  
                  Contract Carriers

                  
                  
                  
                  
                     
                     
                     Unlike common carriers,
                     contract carriers are not required to make their services available
                     to the general shipping public, though they do require government authorization
                     to do business and are governed by economic regulations. They enter into
                     contracts with terms specific to the customer and then receive a
                     permit to carry out the business defined by the contract. Contracts
                     specify rates, type of service (number and frequency of trips, etc.),
                     and liability.

                  
                  
                  
                  Although
                     U.S. contract carriers were once subject to strict regulatory limits
                     on the number and terms of their contracts, since the Motor-Carrier
                     Act of 1980 they are more free to compete with other types of carriers.
                     For example, before 1980 contract carriers were limited by law to
                     have no more than eight active contracts; now they may serve an
                     infinite number of current customers.

                  
                  
                  
                  Contract carriers offer several advantages
                     to logistics managers. Their rates are generally lower than those
                     of common carriers, and, because they aren’t required to serve the
                     general shipping public, they can adapt their business to a customer’s specific
                     needs by, for example, scheduling special deliveries or using specialized equipment.
                     They rival private carriage in that regard while providing added
                     flexibility.

                  
                  
                  
                  
                     
                     
                     The independent
                     trucker is a special type of contract carrier who owns a tractor
                     (and perhaps a trailer) and makes arrangements to subcontract with
                     other types of carriers, including common, private, contract, and
                     exempt carriers.

                  
                  
               
               
               
               
                  
                  Exempt Carriers

                  
                  
                  
                  Exempt carriers are
                     not subject to economic regulation of their rates and terms of service.
                     They are, however, responsible for compliance with state laws governing licensing
                     and regarding safety, and in the U.S. they must publish their rates
                     if they operate across state lines. (Most exempt carriers operate
                     locally.) The market determines their rates, services, and availability.

                  
                  
                  
                  Exemptions are granted
                     for specific commodities and for certain areas of operation, such
                     as the zones around airports. Typical exempt commodities include
                     raw materials and unprocessed agricultural products. Logistics managers
                     rely on exempt carriers for a significant amount of business in
                     their niches, such as local transport of agricultural products.
                     The primary benefit offered by exempt carriers is lower rates. Their primary
                     drawback is limited availability for many products and a limited
                     range of operation.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 4: Modes
            of Transportation and Selection Considerations

         
         
         
         
            
            
            Even at its most efficient,
               transportation consumes time, financial, and environmental resources.
               Transportation managers can select from a variety of transportation
               modes to achieve efficiency. Each mode has different qualities that
               make it a good choice for certain purposes. Each has strengths and
               weaknesses and must be evaluated for speed, completeness, dependability,
               capability, frequency, and cost.

            
            

         
         
         
         
         
            
            
            Modes for Moving Goods

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  In its definition of modes of transportation
                  , the ASCM Supply Chain Dictionary lists common
                  ways in which goods are moved: “…road, rail, air, water (ocean or
                  inland waterway), pipeline, intermodal, and courier or parcel services.”
                  These modes may be owned by an operator (for example, a railroad),
                  owned by a government (for example, roads or canals), or globally
                  unowned (for example, an ocean or airspace).

               
               
               
               
                  
                  
                  
                  
                  You need to know the differences
                  between modes, because the mode you select affects transportation
                  costs and flexibility. Transportation costs include how the goods
                  are transported (land, water, road), the terminals where the goods
                  are loaded and unloaded, and the vehicles used to transport the
                  goods. These costs are both fixed and variable. Fixed costs are
                  those that do not change with the volume of goods transported. They
                  include land, facilities, and equipment. In contrast, variable costs fluctuate
                  with the volume moved. They include fuel, maintenance, wages, and
                  border-crossing fees.

               
               
               
               The following descriptions
                  introduce the various modes of transportation and the cost structure
                  of each.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        Land—road. Even
                        when a company moves goods by air or sea, a motor carrier is most
                        often used to deliver the product from a port of arrival to the
                        final destination. Depending on where it is located, road transport
                        indicates a bicycle, motorcycle, van, truck, or semi-trailer. The
                        cost structure of the motor carrier industry consists of high levels
                        of variable costs and relatively low fixed costs. Variable costs
                        include labor, fuel, and other costs that increase with distance
                        (for example, vehicle maintenance). Motor carriers’ fixed costs
                        include the purchase price of vehicles, insurance, highways, and
                        terminals. Building operation and maintenance is not a high fixed
                        cost for motor carriers who operate without terminals of their own.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Land—rail. Rail moves a high
                        tonnage of bulk commodities using trailers, containers, or boxcars
                        pulled by a locomotive or other engine. The cost structure of the
                        rail carrier industry consists of low levels of variable costs,
                        somewhat low semi-variable costs, and high fixed costs. Variable
                        costs include labor and fuel, which increase with more mileage.
                        Semi-variable costs include maintenance to rights of way, terminals,
                        and trains. The rail industry’s fixed costs include track, railyard,
                        and other capital costs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        Air. Air transportation moves
                        freight in an aircraft’s cargo hold or interior cabin, providing
                        one- to two-day shipping and online shipment tracking. The cost structure
                        of the air carrier industry consists of high variable costs and
                        low fixed costs. Air transport’s variable costs include labor, fuel,
                        airport landing fees, and aircraft maintenance, which increase with
                        additional mileage. The majority of fixed costs are for the aircraft
                        and specialized handling equipment and containers.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        Water. Carriers using inland
                        waterways or seas are responsible for moving 90 percent of the world’s
                        trade by weight. Water is most often selected for its ability to
                        move heavy loads. The cost structure of the water carrier industry
                        (both inland waterway carriers and ocean carriers) includes high
                        variable costs and relatively low fixed costs. Water transport’s
                        variable costs include labor and fuel in addition to dock fees and
                        other operational costs. Fixed costs include capital costs for barges
                        and ships (minus depreciation).

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Pipeline. Pipelines move oil,
                        oil products, natural gas, coal slurry, water, waste water, and
                        chemicals. Vacuum pneumatic tube systems are another variety. A substantial
                        percentage of the world’s petroleum and gas products are carried through
                        pipelines, most of which are buried. The cost structure of the pipeline includes
                        high fixed costs and low variable costs. Fixed costs include construction, rights
                        of way, and terminal facilities; variable costs include fuel for
                        pumping stations, pipeline maintenance, litigation, and lobbying.
                        (Pipeline construction can be a contentious issue.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        Intermodal transport. Intermodal
                        transport allows carriers to blend two or more transport modes for
                        the best option that meets shipper requirements. The ASCM Supply Chain Dictionary defines intermodal transport as follows:

                     
                     
                     
                     
                        
                        1)
                           Shipments moved by different types of equipment, combining the best features
                           of each mode. 2) The use of two or more different carrier modes
                           in the through movement of a shipment.

                        

                     
                     
                     
                     Intermodal transport combines the cost
                        structures of whatever modes are selected.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        Parcel, courier, and express services. Parcel,
                        courier, and express services carry letters, parcels, packages,
                        and other small shipments that typically weigh less than 150 pounds
                        and may or may not be of high value. The cost structure of these services
                        includes high variable costs and relatively low fixed costs. Variable
                        costs include fuel and vehicle maintenance; fixed costs include
                        equipment (for example, scales and packaging equipment).

                     
                     

                  
                  

               
               
               
               Transportation affects
                  logistics in the following ways:

               
               
               
               
                  
                  
                  	
                     
                     
                     Transportation costs are influenced by
                        a corporation’s plants, warehouses, vendors, retail locations, and
                        customers or consumers.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Mode
                        of transport affects inventory requirements: High-speed or high-priced transportation
                        systems may require smaller amounts of inventory, while slower, less-expensive
                        transportation systems may require larger amounts of inventory.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        selection of a low- or high-speed mode can alter the delivery schedule
                        or how freight is packaged.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Carrier
                        classification rules and transport mode can influence the packaging.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Contract
                        negotiations may change how transportation modes operate.

                     
                     

                  
                  

               
               
               
               
                  Each mode has different economic
                  and technical structures, and each can provide different qualities
                  of service. Transportation modes show individual perspectives of current
                  industry trends, service characteristics, volumes, type of freight
                  handled, cost structures, carrier types, equipment variety, and
                  transportation lanes.

               
               
               
               Selecting transportation
                  lanes that meet your schedule, service, and cost requirements is
                  one way to manage transportation costs. A transportation lane is
                  a specific route that carriers take between origin and destination
                  to help traffic flow and to avoid the most dangerous areas of the
                  route. For example, a company may be able to avoid certain border
                  crossings with a particular lane, or a shipper can expect delivery
                  by a certain date after selecting specific transportation lanes.

               
               
               
               
                  
                  International
                     Modes

                  
                  
                  
                  A country’s
                     topology, economy, infrastructure, and other macroenvironmental
                     factors can greatly influence what transportation mode is used.
                     For example, data for several highly populated countries located
                     on various continents show a wide disparity between infrastructures.
                     (See Exhibit 8-9.)
                     Not all modes are available in all areas.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 8-9: Infrastructure Statistics in Several Countries
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Australia

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    China

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    France

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    India

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Nigeria

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    United States

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Airports
                                          with paved runways
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    349

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    510

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    294

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    253

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    40

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5,054

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Roadways (total)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.874 million
                                       km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5.2 million km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1.053 million km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    6.372 million km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.195 million
                                       km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    6.587 million km

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Railways—high speed
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    40,000 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Railways—broad gauge
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2,685 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    63,950 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Railways— standard gauge
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    18,007 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    104,000 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    27,860 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    293 km*

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    293,564.2 km

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Railways—narrow gauge
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    11,914 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1,604 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3,505 km*

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Waterways
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2,000 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    27,700 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    8,501 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    14,500 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    8,600 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    41,009 km

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Pipelines (oil)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3,609 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    30,400 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2,939 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    10,419 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    4,441 km

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    240,711 km

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Major seaports
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    12

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    8

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    6

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    7

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    9

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    (km = kilometers)

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  
                     Source: The
                           World Factbook, www.cia.gov, accessed in 2023 (see site for
                        details on when specific data were gathered). * Majority of Nigerian
                        railways are in a severe state of disrepair as of end of 2018.
                     

                  
                  
                  
                  How the majority of
                     transportation is handled in a given country is largely dependent on
                     how the infrastructure is organized. For example, it would be difficult
                     to move a massive share of freight by rail in a country like Nigeria,
                     which has an extremely small amount of railway available. Changes
                     to the quantity of available media for transportation can occur
                     but are often slow, and some infrastructure may be difficult or
                     impossible to build (such as navigable waterways in a country with
                     a large, arid interior such as Australia).

                  
                  
                  
                  That being said, often the importance of
                     transportation mode within a given country is measured by mileage,
                     revenue, and the nature of freight shipped. Exhibit 8-10 compares mode
                     values, weight, and mileage for the United States and the European
                     Union. (This kind of information is difficult to obtain from other
                     markets such as Africa or Asia.)

                  
                  
                  
                  
                     Exhibit 8-10: Freight Shipments by Mode (Graphical Comparison of United States and
                        European Union)[image: ../images/CLTDgraphic20-10.png]
                  
                  
                  
                  
                  
                     Source: U.S. Department of Transportation,
                        Bureau of Transportation Statistics, “2019 Pocket Guide to Transportation”;
                        European Union Commission, “Statistical Pocketbook 2017, EU Transport
                        in Figures”
                     

                  
                  
                  
                  Note
                     that the columns may not reach 100 percent, as some freight movement
                     data may have been reported as something other than the five categories
                     listed (for instance, multimodal or self-propelled). The EU report
                     lists separate numbers for sea and inland waterways. For ease of
                     comparison, these have been combined to create the “Water” value
                     that will compare to the U.S. data more easily. Additionally, the column
                     labeled “Weight by Distance” refers to ton-miles (U.S.) or tonne-kilometers (EU).
                     Because we are showing the percentage of total product moved, the
                     difference in units does not affect the data in the graphic.

                  
                  
                  
                  
                     Exhibit 8-10 compares
                     the amount of freight that several different countries transport annually. Exhibit 8-11 shows
                     the modal split in different regions around the world, with the
                     measure of tonne-kilometers as the metric. Tonne-kilometers is generally considered
                     a more reliable measure than using only a tonnage metric, as the
                     use of tonnes entails a higher risk of double-counting, particularly
                     for international transport.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 8-11: Global Example of Freight Transports by Mode (2013)
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Mode of Transportation

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Freight Transport—Tonne-Kilometers
                                       (Billions)

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       EU-28
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       U.S.
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Japan
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       China
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Russia
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Road
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1,719.4

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3,886.0

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    210.6

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5,573.8

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    250.0

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Rail
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    406.3

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2,536.2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    20.5

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2,917.4

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2,196.0

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Inland waterways
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    152.7

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    470.4

                                    
                                    
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3,073.1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    80.0

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Sea
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1,088.6

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    263.1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    184.9

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    4,870.5

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    39.0

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Pipeline
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    111.8

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1,367.8

                                    
                                    
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    349.6

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2,513.0

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  
                     Source: European Union Commission, “EU Transport in Figures 2015”
                        
                     

                  
                  
               
               

            
            
         
         
         
         
            
            
            Selecting a Mode of Transportation

            
            
            
            
            
               
               
               
               
               
                  Transportation
                  managers must consider all modes of transportation and select the best
                  mode or modes for a specific purpose, evaluating characteristics
                  against customer expectations. Determining which mode to select
                  depends on a number of factors:

               
               
               
               
                  
                  
                  	
                     
                     
                     What the lead time
                        is

                     
                     

                  
                  
                  
                  	
                     
                     
                     Whether
                        the shipment requires refrigeration, heightened security, or other specific
                        care

                     
                     

                  
                  
                  
                  	
                     
                     
                     How
                        much product is being shipped

                     
                     

                  
                  
                  
                  	
                     
                     
                     Where
                        the destination is

                     
                     

                  
                  

               
               
               
               The distance between
                  the origin and the destination is a key consideration for mode selection.
                  For example, if the distance between origin and destination is 402 kilometers
                  (roughly 250 miles), road is the most logical selection, unless
                  size constraints require a different mode. (For example, a large
                  volume of a commodity like coal or ore may require rail or water
                  transport.) It is also important to note that even though large
                  and bulky freight is best moved by rail or water, some shippers prefer
                  to pay for air transport because of the shortened time between origin
                  and destination.

               
               
               
               In addition to these
                  factors, a transportation manager should also consider how to allocate
                  freight traffic among all modes.

               
               
               
               The mode best suited
                  to a customer’s needs is typically based on one or more of the characteristics
                  summarized in Exhibit 8-12.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 8-12: Characteristics of Transportation Modes
                        
                        
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Characteristics

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Road

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Rail

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Water

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Air

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Pipeline

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Capability
                                    

                                 
                                 
                                 
                                 (Amount/volume of
                                    different types of product that can be transported)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Minimal limitations

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Minimal limitations

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Few limits

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Limited

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very limited

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Cost
                                    

                                 
                                 
                                 
                                 (Price that carrier charges to transport
                                    a shipment)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Moderate/high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very low

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Capacity
                                    

                                 
                                 
                                 
                                 (Volume that can be carried at one time)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Moderate

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 High

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Seasonal

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Speed of delivery
                                    

                                 
                                 
                                 
                                 (Elapsed transit time
                                    from pickup to delivery)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Fast

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Moderate

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Slow

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very fast

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Slow

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Accessibility/flexibility
                                    

                                 
                                 
                                 
                                 (Ability to access
                                    origin and destination locations)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 High

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Moderate

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very low/ low

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Environmental efficiency/efficacy
                                    

                                 
                                 
                                 
                                 (Environmental sensitivity)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Moderate

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Moderate

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Damage
                                    

                                 
                                 
                                 
                                 (Likelihood of damage en route)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 High (LTL only)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 High

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Reliability
                                    

                                 
                                 
                                 
                                 (Ability to reduce
                                    variance)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 High

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 High

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Intermodal capability
                                    

                                 
                                 
                                 
                                 (Use of two or more
                                    carrier modes for transport)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 High

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Courier
                                    

                                 
                                 
                                 
                                 (Ability to deliver small packages to the destination)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very high

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Very low

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               
                  Source: Adapted from David F. Ross, Distribution Planning and Control—Managing
                        in the Era of Supply Chain Management, third edition, and John J. Coyle, et al., Managing
                        Supply Chains—A Logistics Approach, ninth edition
                  

               
               

            
            
         
         
   
      
         
         
         
         Section B: Road
            Transportation

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Define the relative strengths and weaknesses
                     of road transportation

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     situations in which road would be the best choice of transportation
                     mode

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     key aspects of road transportation infrastructure

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     the types and classifications of vehicles used for road transportation

                  
                  

               
               
               
               	
                  
                  
                  Define
                     major sources of fixed and variable costs for road transportation

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     challenges specific to road transportation.

                  
                  

               
               

            
            
            
            
               Exhibit 8-13: Road Transportation[image: ../images/CLTDgraphic5b-14.jpg]
            
            
            
            
            Road transport is instrumental
               in interconnecting all businesses to all major world markets and
               driving trade. It plays a crucial role in the daily economic and
               social life of industrialized and developing countries alike. Depending
               on location around the globe, road transport can refer to many different
               types of vehicles, often dependent on the available infrastructure
               to support it. It can include bicycle, motorcycle, car, van, truck,
               or semi-trailer. Its popularity is due to the fact that it is the
               only mode of transport that can ensure door-to-door delivery.

            
            
            
            When most people think about
               road transportation, they are likely thinking of the trucking industry.
               Road transport by truck is often both the initial and final stages
               of freight transport. However, in congested cities and remote areas,
               motorcycles and bicycles can make up the local pickup (drayage)
               and local delivery stops for different kinds of freight (for example,
               document, small parcel, and flower delivery).

            
            
            
            Road transportation exceeds
               all other modes in value shipped as well as distance traveled. While
               all transportation modes are important, it is obvious that the world economy
               depends on motor vehicles.

            
            
            
            This mode of transport provides
               delivery flexibility, primarily because trucks and other road-based
               vehicles are not limited to specific routes or roadways. In addition to
               long-distance driving, motor vehicles can generally accommodate
               door-to-door operations.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Road Infrastructure

         
         
         
         
            
            
            Road infrastructure is often heavily used by both
               commercial freight and private passenger vehicles, and in many areas it supports the
               majority of transportation for both goods and people. How road infrastructure is funded
               directly affects its pricing. For example, if a company is choosing a transportation
               route,
               do they go through an area with a higher fuel tax or through one that couples a lower
               fuel
               tax with road tolls?

            
            

         
         
         
         
         
            
            
            Types of Road Infrastructure

            
            
            
            
            
               
               
               
               
               
                  
                  
                  As Coyle points out in Transportation—A Global Supply Chain Perspective, the system of highways in the
                  United States reaches nearly every possible shipping and receiving location in the
                  country.
                  Road infrastructure also includes terminals.

               
               
               
               
                  
                  Roads

                  
                  
                  
                  Roads may consist of any number of materials and
                     classifications. Highways, for example, are generally paved roads with higher speed
                     limits. Other roads may be paved or unpaved and may be seasonal in nature. Unpaved
                     roads,
                     such as dirt or gravel roads, may be more difficult to use during inclement weather.
                     Some
                     examples of seasonal or time-restricted roads include the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Ice roads may operate
                           during the winter in extreme latitudes, crossing bodies of water or marshy ground
                           that
                           is otherwise inaccessible by road during warmer months.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Tidal roads are roads
                           that are accessible only during low tides in low-lying coastal areas.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Wet roads are crossed by
                           shallow water, such as a small stream, and are designed to be forded. After heavy
                           rains, specialized vehicles with engine snorkels may be required to safely cross these
                           roads.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Roads traversing heavily
                           populated areas may have hours-of-use restrictions for commercial vehicles, to avoid
                           congestion when passenger traffic and pedestrians are present.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Terminals

                  
                  
                  
                  A terminal is any location where freight either
                     originates, terminates, or is handled during the freight transportation process. Terminals
                     are central and intermediate locations in freight movement. They often require specific
                     facilities and equipment to accommodate the traffic they handle.

                  
                  
                  
                  For the purposes of freight transportation, the main function of a
                     terminal is to provide a location to handle and trans-ship freight, although driver
                     rest
                     areas are often part of terminal grounds. Terminal capacity is related to the amount
                     of
                     land the terminal occupies and the level of services that are offered (for example,
                     technology charging stations and Wi-Fi areas, restaurants, and lavatory facilities).
                     Infrastructure considerations are important, as terminals must accommodate current
                     traffic
                     and anticipate future trends with not only traffic but with technological and logistical
                     changes.

                  
                  
                  
                  Some shippers prefer to have unique
                     terminals for their business. Determining how many terminals are needed and deciding
                     where
                     they are to be located are among the first decisions to be made. This decision is
                     mainly
                     for road transport, because other transportation modes are limited by government,
                     geography, and demand. (For example, ocean transport terminals are limited to ports
                     and
                     other waterways.) Market penetration and potential also influence terminal
                     location.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Highway Funding and Infrastructure Challenges

            
            
            
            
            
               
               
               
               
               
                  
                  The construction, maintenance, and regulation of highways
                  are supported by highway use taxes as well as road tolls and vignettes (window stickers
                  that
                  are a lot like pre-paid permits). In much of the world, partnerships between government
                  and
                  private contributors (for example, corporations or loans or grants from other countries)
                  develop and support the roads and highways. Some fees are levied for passage through
                  tunnels
                  or across bridges. Highway and motorway users, motor carrier vehicles, and automobile
                  operators share portions of highway funding. Typically, motor carriers incur costs
                  related
                  to volume of use.

               
               
               
               Each state, province, or country is partly responsible
                  for the safety, security, and repair of its own motorways. Private funding supports
                  the role
                  that government plays with regard to roads and highways. Motor carriers traveling
                  long
                  distances through multiple countries, provinces, or states may find that they need
                  to
                  purchase multiple registrations and maintain meticulous records of distances driven
                  by
                  location. All this can add costs to the motor carrier’s operation.

               
               
               
               
                  
                  Road
                     Infrastructure Challenges

                  
                  
                  
                  Road infrastructure
                     varies from country to country, but few countries have a road shortage. While the
                     quantity
                     of roads seems to be adequate, the roads’ quality must be evaluated. Consider that
                     fact
                     that approximately 67 percent of the roads are paved in the United States while 100
                     percent are paved in Germany.

                  
                  
                  
                  The road conditions
                     of a country directly affect the efficiency of business. As the truck industry carries
                     the
                     majority of freight worldwide, its ability to move freight without delay or damage
                     is
                     directly related to the quality of roads. Developing countries’ governments may have
                     higher priorities than building roads for commerce.

                  
                  
                  
                  Even with some poorly maintained roads in the U.S., motor carriers
                     enjoy the indirect benefit of a highway system supported and maintained by government
                     funding. The U.S. Department of Transportation contains a branch responsible for federal
                     and interstate highway development and repairs, called the Federal Highway Administration.
                     One of the benefits to the motor carrier industry is the increased speed, access,
                     and
                     safety of the system. Without it, carriers would be traveling more congested routes,
                     which
                     create a number of safety concerns.

                  
                  
                  
                  Highway
                     congestion causes many problems, because it keeps vehicles traveling at speeds far
                     below
                     the limit, resulting in delivery delays. Some countries have made changes to decrease
                     congestion in cities. High-speed roads avoid smaller communities and connect major
                     cities
                     where commerce occurs. These high-speed roads have helped to speed up delivery times
                     between cities. However, regulations may limit vehicle size or speed. These and other
                     issues create challenges for those who arrange the transportation of merchandise across
                     international boundaries.

                  
                  
                  
                  
                     The prognosis is for
                     more and more congestion on highways, which, in turn, will create more and more
                     bottlenecks. It is not likely that government-funded groups can keep up with the growth
                     in
                     traffic volume. Exhibit 8-14 shows some of the causes of congestion.

                  
                  
                  
                  
                     Exhibit 8-14: Sources of Road Congestion[image: ../images/CLTDgraphic5b-16.png]
                  
                  
                  
                  
                  
                     Source: “Traffic
                        Congestion and Reliability: Linking Solutions to Problems,” U.S. Department of
                        Transportation, Federal Highway Administration Office of Operations
                     

                  
                  
                  
                  In addition to the problems with road conditions,
                     signage and regulations in countries may also cause difficulties. While the U.S. has
                     standards for addresses and streets, other countries are not necessarily set up the
                     same
                     way. For example, Japan’s home numbering system is based on the order in which the
                     buildings were built. The confusion caused by different address numbering systems
                     is but
                     one issue that must be addressed by international delivery trucks.

                  
                  
                  
                  In North America, truck transportation is primarily a domestic issue
                     (with the exception of U.S. trucks delivering goods to Canada and Mexico). Truck sizes
                     and
                     weights are compatible with the regulations in each of the countries. In other countries,
                     however, there are rules that limit the number of axles in a vehicle, how much weight
                     a
                     vehicle can carry per axle, the vehicle’s length and width, etc. This becomes problematic
                     when the trucks deliver merchandise between countries. For example, Switzerland prohibits
                     trucks weighing more than 28 metric tons from traveling more than 10 kilometers (6
                     miles)
                     into the country; large trucks must piggyback on railroad cars.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Road Vehicle and Trailer
            Types

         
         
         
         
            
            
            Here we look at common motor vehicles, including single-unit
               vehicles and tractor-trailer combinations.

            
            

         
         
         
         
         
            
            
            Common Motor Vehicles

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  Motor carriers
                  are “motor vehicles that use the road mode of transportation” (ASCM Supply Chain Dictionary). Two common
                  configurations are typically used for motor carriers: single-unit vehicles (also
                  known as straight trucks) and tractor-trailer combinations (for example,
                  semi-trailers or draw-bars). See Exhibit 8-15 for examples of single-unit
                  vehicles and tractor-trailer combinations.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 8-15: Common Motor Vehicles Used for Road Transport
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Single Units
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Motorcycles
                                    

                                 
                                 
                                 
                                 2 axles, 2 or 3
                                    tires

                                 
                                 
                                 
                                 [image: ../images/CLTDgraphic5b-15_Motorcycle.png]
                                 
                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Pickups, panels,
                                       vans
                                    

                                 
                                 
                                 
                                 2
                                    axles, 4-tire single units; can have 1- or 2-axle
                                    trailer

                                 
                                 
                                 
                                 [image: ../images/CLTDgraphic5b-15_pickups.png]
                                 
                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    2-axle trucks
                                    

                                 
                                 
                                 
                                 2 axles, 6 tires (dual
                                    rear tires)
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                                    3-axle trucks
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                                    4- or more-axle
                                       trucks
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                                    Tractor-Trailer Combinations:
                                       Single Trailer
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    3- or 4-axle
                                       trucks
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                                    5-axle trucks
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                                    6- or more-axle
                                       trucks
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                                    Tractor-Trailer Combinations:
                                       Multi-Trailer
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    5- or fewer-axle
                                       trucks
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                                    6-axle trucks
                                    

                                 
                                 
                                 
                                 [image: ../images/CLTDgraphic5b-15_multi6axle.png]
                                 
                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    7- or more-axle
                                       trucks
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                                    Tractor-Trailer Combinations:
                                       Specialized Types
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Auto carrier
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                                    Bobtail tractor
                                    

                                 
                                 
                                 
                                 Semi without a
                                    trailer
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                                    Gooseneck trailer
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                                    Skeletal trailer
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            Single-Unit Vehicles

            
            
            
            
            
               
               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        Motorcycles. Motorcycle delivery is
                        local, short-haul service in an urban area. To deliver documents and other
                        goods in a city that has a traffic congestion around the clock, motorcycles
                        are a good option to consider. Like bicycle couriers, motorcycle delivery
                        companies are limited in what they can deliver (for example, heavier-weight
                        objects are not suitable freight for a motorcycle carrier).

                     
                     
                     
                     Motorcycle deliveries can be fast and
                        reliable, but shippers should be certain they are familiar with a motorcycle
                        carrier’s business before contracting with one. (For example, in some
                        cities, motorcycle carriers charge by the number of stops, not the
                        distance.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Two-axle, six-tire single units. A common
                        delivery van, also called a delivery truck or a panel truck, consists of two
                        axles and six tires. Delivery truck drivers pick up, transport, and drop off
                        packages and small shipments within a local region or urban area.

                     
                     
                     
                     Trucks have a gross vehicle weight
                        (GVW)—the combined weight of the vehicle, passengers, and cargo—of 11,793
                        kilograms (26,000 pounds) or less. Most of the time, delivery truck drivers
                        transport merchandise from a distribution center to businesses and
                        households.

                     
                     
                     
                     Delivery vans may or may
                        not be company assets. Corporate logos or advertisements may be painted on
                        vans or trailers that are company assets.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Three-axle single units. A three-axle
                        single unit truck is usually a large truck or heavy equipment. This
                        configuration allows for greater load weights. Dump trucks, tow trucks, and
                        trucks that specialize in hauling heavy loads commonly use a three-axle
                        design. Other vehicles with three axles in the rear include wheeled cranes,
                        fire trucks, and cement-mixing trucks.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Four- or more-axle single units. Other
                        large trucks and heavy equipment may include four or more axles on a
                        single-unit truck. With a four-axle truck, a lift axle is either in front of
                        or behind the tandem drive axles. This allows the truck to navigate corners
                        better and not to sink into soft ground (as at a construction
                        site).

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Tractor-Trailer Combinations

            
            
            
            
            
               
               
               
               
               
                  Tractor-trailers are similar in that they are used
                  to move a wide variety of goods regionally as well as over long-haul routes. In
                  Australia, the multi-trailer is referred to as a “road train.” The combinations
                  include

               
               
               
               
                  
                  
                  	
                     
                     
                     Six- or more-axle
                        single trailers

                     
                     

                  
                  
                  
                  	
                     
                     
                     Five- or fewer-axle
                        multi-trailers

                     
                     

                  
                  
                  
                  	
                     
                     
                     Six-axle
                        multi-trailers

                     
                     

                  
                  
                  
                  	
                     
                     
                     Seven- or more-axle
                        multi-trailers.

                     
                     

                  
                  

               
               
               
               In addition, there are specialized versions:

               
               
               
               
                  
                  
                  	
                     
                     
                     Auto carriers are set
                        up specifically to haul automobiles from factories to dealer
                        showrooms.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Semi-trailers being
                        operated without the trailer (e.g., just the cab or tractor portion) may be
                        called bobtail tractors.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Gooseneck trailers haul
                        medium- to large-size equipment. Standard features include a 10,000-pound
                        drop-foot jack, stake pocket tie-downs, safety chains, and pressure-treated
                        decking. These trailers can be used to haul large pieces of equipment,
                        livestock, and other farm products.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Skeletal trailers allow containers of
                        different sizes to be loaded and unloaded from the trailer frame.

                     
                     

                  
                  

               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Road
            Freight Classifications

         
         
         
         
            
            
            This area
               covers freight rates, common freight modes, and the use of owner-operators and
               company drivers.

            
            

         
         
         
         
         
            
            
            Freight Rates

            
            
            
            
            
               
               
               
               
               
                  A freight
                     rate is defined by the ASCM
                     Supply Chain Dictionary as follows:

               
               
               
               
                  
                  In logistics,
                     an established price for the transport of goods, based on any number
                     of factors (e.g., distance, weight, measure, equipment type, package,
                     or commodity).

                  

               
               
               
               In terms of transported
                  freight, the rate often refers to the price per hundredweight required
                  to move a specific product between origin and destination. All transported products
                  are grouped into uniform classifications that take into consideration
                  the characteristics of a product or commodity that influence the
                  cost of transportation. Products with similar density, handling
                  requirements, stowability, value characteristics, and liability
                  are usually part of the same classification. This classification,
                  or freight rating, reduces the need to handle products individually. Ratings
                  are used to determine freight costs, but ratings are not the same
                  thing as prices or the cost of transportation. Ratings merely point
                  out a product’s transportation characteristics as compared to those
                  of other products.

               
               
               
               In the U.S., less-than-truckload
                  or low-volume load carriers enjoy a distinct market concentration
                  advantage over the highly fragmented truckload sector. The top five LTL
                  carriers by revenue had a 50 percent market share in 2016. By contrast,
                  the top five carriers in the non-union truckload market had less
                  than 5 percent market share. Because LTL carriers face significant
                  barriers to entry, there are fewer of them. A typical LTL hub-and-spoke
                  network operation requires an enormous capital outlay for real estate,
                  terminals, and around-the-clock staff. In contrast to this, TL carriers operate
                  largely point-to-point without much in terms of brick-and-mortar
                  costs.

               
               
               
               Road carriers handle the
                  majority of freight worldwide, so it is not surprising that freight
                  classifications include more about truckloads than any other transportation mode.
                  However, it is important to remember that freight ratings are valid
                  for both truck and rail transport. The rail classification system
                  is different from the truck classification system. Note also that
                  roads can be used to transport less-than-containerloads or containerloads;
                  container shipping is addressed elsewhere.

               
               

            
            
         
         
         
         
            
            
            Common Freight Modes

            
            
            
            
            
               
               
               
               
               Common freight modes include

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        
                        
                        
                        Less-than-truckload

                     
                     

                  
                  
                  
                  	
                     
                     
                     Truckload

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Small
                        parcel carrier

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cartage
                        (local, short-haul, and delivery).

                     
                     

                  
                  

               
               
               
               
                  
                  Less-than-Truckload

                  
                  
                  
                  LTL is a common freight
                     rating term that stands for less-than-truckload and refers to the
                     shipping of a relatively small amount of freight. If the item or
                     items being shipped will not take up the entire available space
                     on a truck, you are shipping LTL.

                  
                  
                  
                  The ASCM
                        Supply Chain Dictionary defines less-than-truckload
                        (LTL) as

                  
                  
                  
                  
                     
                     1) A small shipment that does not fill
                        the truck. 2) A shipment of insufficient weight to qualify for a
                        truckload quantity rate discount (usually set at about 10,000 pounds)
                        normally offered to a general commodity trucker.

                     

                  
                  
                  
                  
                     
                     
                     
                     LTL carriers move multiple
                     shipments typically ranging from 68 kilograms (150 pounds) to 6,803
                     kilograms (15,000 pounds) in each trailer. They consolidate numerous
                     smaller shipments into full truckload quantities. These shipments
                     are usually too big to be handled manually but too small to fill
                     a truck. The carriers then separate the smaller shipments at the
                     destination.

                  
                  
                  
                  The LTL
                     carrier picks up shipments at the shipper’s dock with a pickup and
                     delivery (PUD) vehicle. After the PUD vehicle collects and delivers
                     the shipment, it returns to a break-bulk facility, where the shipment
                     is divided and sorted by final destinations. Next is the line-haul
                     segment, where shipments are divided into trailers. After the line-haul
                     segment, the trailers are unloaded at another break-bulk facility,
                     where they are sorted and loaded into another PUD vehicle and delivered
                     to the receiver.

                  
                  
                  
                  In
                     the U.S., LTL carriers are traditionally dry freight carriers. In
                     the EU, the industry sectors that LTL carriers work for are very
                     widely spread but haul mostly food and chemicals/pharmaceuticals.

                  
                  
                  
                  Volume LTL or low-volume
                     loads (LVL) are another option for LTL freight shipments. Volume
                     LTL or partial truckload is when your shipment is too large to move
                     via common LTL carrier and too small to move with a dedicated TL
                     carrier. This option can save money by paying only for the space
                     the shipment requires.

                  
                  
                  
                  Heavy
                     LTL is a hybrid type of carrier that carries shipments at the upper
                     end of what could be considered LTL (between 12,000 and 25,000 pounds).
                     This type of carrier uses consolidation terminals but does not make
                     use of break-bulk facilities. Instead, it delivers trailers and
                     charges line haul rates, with additional charges for each stop. This
                     option features fixed costs for consolidation terminals, but the
                     fixed costs may be lower than those for other carriers in the LTL
                     industry.

                  
                  
               
               
               
               
                  
                  Truckload

                  
                  
                  
                  
                     
                     
                     
                     In comparison, FTL, or
                     full truckload, means that the shipment will fill up the entire truck.
                     Shippers that accommodate full truckloads cater to customers who
                     typically ship in bulk. The large amount of goods being shipped
                     offsets the cost of a larger truck. This type is also often referred
                     to as TL, or truckload. The ASCM
                        Supply Chain Dictionary defines these terms as follows:

                  
                  
                  
                  
                     
                     
                        Truckload (TL) carriers
                        : Carriers that deliver/charge
                        only for full truckload shipments.

                     
                     
                        Full truckload
                           (FTL)
                        : An agreement to
                        ship a minimum of an entire truckload or container load to a single
                        customer. The cargo is typically homogenous and stays on the same
                        vehicle from the origin to the destination.

                     

                  
                  
                  
                  TL carriers pick up and deliver a single,
                     complete truckload exceeding 6,803 kilograms (15,000 pounds) or
                     using the full capacity of the trailer. TL carriers provide direct
                     service, meaning the freight is picked up at the point of origin
                     and delivered directly to the destination without the need to stop
                     at a freight-handling terminal.

                  
                  
                  
                  TL carriers do not require break-bulk facilities
                     to sort and mix multiple small shipments. They have the lowest overhead
                     because of the economies gained with one load or trailer having
                     just one customer’s freight and travel being limited to point-to-point.
                     However, TL carriers may be asked by shippers to make stops during
                     transit. When this occurs, a stop-off charge is incurred in addition
                     to a charge for any out-of-route miles incurred.

                  
                  
               
               
               
               
                  
                  Small
                     Parcel Carriers

                  
                  
                  
                  Small
                     parcel carriers are 3PLs who transport shipments up to 68 kilograms
                     (150 pounds) and move multiple shipments on a single motor carrier.
                     They use networks similar to those of LTL carriers to move freight
                     efficiently. Three of the largest small parcel carriers are DHL,
                     FedEx, and UPS. These carriers are paid by weight.

                  
                  
               
               
               
               
                  
                  Local
                     Cartage Carriers

                  
                  
                  
                  
                     Used
                     by freight forwarders, local cartage carriers move pallets in short-haul
                     moves from origin to destination.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Owner-Operators and Company Drivers

            
            
            
            
            
               
               
               
               
               
                  
                  Each freight mode may
                  be serviced by organizations using a company driver model or an
                  owner-operator model to execute transportation.

               
               
               
               Company drivers are
                  hired by an organization to drive company-owned trucks. In this arrangement,
                  the hiring company is responsible for all costs associated with
                  the tractor, trailer, fuel, and related hardware and software. Company
                  drivers are paid a standard rate for their labor.

               
               
               
               Owner-operators own their own trucks and
                  usually operate as independent companies contracting for a larger
                  carrier. This is because it is easier to source load tenders working
                  with a larger carrier than it is operating alone. Owner-operators
                  are paid more as part of their carrying agreement, but they must
                  pay for all associated costs for the truck, including maintenance,
                  licensing, and fuel. They may have access to software that the larger
                  carrier uses, like route optimization software.

               
               

            
            
         
         
   
      
         
         
         
         Topic 4: Road
            Market Structure and Operating/Service Characteristics

         
         
         
         
            
            
            Extensive road networks
               and infrastructure create an environment where road transportation
               is able to provide extensive and flexible service. This leads to
               a wide range of service capabilities and tasks and more variable
               cost structures than with other methods of carrying freight.

            
            

         
         
         
         
         
            
            
            Road Market
               Structure and Sales Strategy

            
            
            
            
            
               
               
               
               
               
                  
                  Road
                  transportation plays a major role in both domestic and international
                  logistics networks. Trucks handle a majority of the freight moving
                  between most countries and states. The Schengen Area (a passport-free
                  zone in Europe, with no border stops) has improved truck transit
                  significantly.

               
               
               
               Transportation managers
                  need to take the initiative to learn about other countries’ requirements
                  for road transport. Considerations that affect international markets range
                  from speed limits to road widths, from tariffs to inspections, and
                  from delivery schedules to maximum load lengths. Shippers are advised
                  to keep up to date on the countries in their market; international
                  market conditions are changing constantly.

               
               
               
               
                  
                  Sales Strategy

                  
                  
                  
                  The fiercest competition between trucking
                     providers is between private and for-hire carriers. Private trucking
                     has grown in the U.S. and internationally because of relatively
                     low start-up costs and the ability to create flexible operations.
                     With a low initial investment, few regulatory requirements, and
                     selective discounting practices, the competition between trucking
                     firms that haul general freight is fairly strong.

                  
                  
                  
                  Moreover, smaller trucking firms can provide
                     more personalized customer service, which helps their business immeasurably.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Types of Services and Capability

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Often, the local delivery
                  part of a shipment is handled by cartage agents for freight forwarders.
                  Road transport, in general, is the most flexible and efficient mode
                  of transport when considering local pickup and local delivery.

               
               
               
               
                  
                  Local
                     Pickup (Drayage)

                  
                  
                  
                  Local
                     pickup, or drayage, refers to the cargo’s entry into the transportation
                     network. It occurs when a transport company uses intermodal transportation
                     (for example, truck and rail) and the freight is picked up from
                     an origin and unloaded from one mode (truck) and loaded on another
                     mode and shipped to the destination (rail), where it is picked up
                     by another mode (truck) for local delivery to a destination. Cartage
                     agents acting for air freight forwarders often manage local pickup
                     for air carriers.

                  
                  
                  
                  In
                     some locations, local pickup is referred to as the “first mile.”

                  
                  
               
               
               
               
                  
                  Local
                     Delivery

                  
                  
                  
                  Local delivery
                     describes materials moving from a warehouse or another mode of transportation
                     (for example, air or rail carriers) to a final destination. As for
                     local pickup, cartage agents may manage local delivery.

                  
                  
                  
                  Private courier services
                     (for example, UPS, DHL, FedEx) or postal services often provide
                     destination delivery services, although they seldom provide same-day
                     service or handle large shipments (for example, furniture or major
                     appliances). In addition to courier and postal services, a variety
                     of destination delivery services have been created to meet the needs
                     of customers who make online purchases. These companies (consider
                     a retailer like Amazon) manage the sales and also manage deliveries.
                     Local delivery can be referred to as the “last mile.”

                  
                  
                  
                  As consumers continue
                     to buy from online sources, companies and fulfillment centers must
                     provide services from purchase to delivery. Consumers pay for the
                     convenience of two-day delivery. Third-party logistics providers
                     work in an interconnected supply chain using IT tools and intermodal
                     capabilities.

                  
                  
               
               
               
               
                  
                  Multi-Stop

                  
                  
                  
                  
                     Normally, local pickup
                     and delivery moves goods from loading at point A to unloading at
                     point B. However, sometimes additional activities occur for the
                     cargo along the route. This may include weighing stops, customs
                     checks, or any number of additional processing activities.

                  
                  
                  
                  Additionally, multi-destination
                     routes help control costs for small shipments. “Multi-stop” refers
                     to freight transportation by a trucking company that serves more
                     than one customer and stops in several locations to drop off cargo.
                     The company is not dedicated to just one customer.

                  
                  
                  
                  Common multi-stop transport
                     occurs when carriers cross frontiers or borders and stop for customs
                     inspections.

                  
                  
               
               
               
               
                  
                  In-Bond
                     Shipments

                  
                  
                  
                  
                     In-bond
                     shipments are those shipments from an origin in one country to a
                     destination in another country. Such shipments remain in the control
                     of the origin country’s customs bureau—and are kept sealed while
                     in-transit—until the final port destination, when the destination
                     country’s customs bureau releases the shipment for circulation.
                     For example, a shipment bound from the EU to Los Angeles would travel in-bond
                     between the port of New York (where the shipment originally arrived
                     in the U.S.) and Los Angeles (the port of import), where it would
                     be cleared by U.S. Customs. During the transit between New York
                     and Los Angeles, the shipment would remain in control of the EU’s
                     customs bureau.

                  
                  
                  
                  In-bond
                     shipments generally include additional costs, as carriers handling
                     in-bond shipments must have customs operating authority.

                  
                  
               
               
               
               
                  
                  Line
                     Haul

                  
                  
                  
                  
                     For longer-distance
                     deliveries (i.e., equal to or more than 450 kilometers, or about 280
                     miles) between two truck terminals, line-haul transport is used.

                  
                  
                  
                  Drivers who drive at night
                     between a home terminal and a reshipment terminal and work the reshipment
                     dock overnight unloading and reloading trailers are line-haul drivers.
                     Some trucking companies provide unloading and reloading equipment, although
                     most freight is palletized.

                  
                  
                  
                  Per
                     the ASCM Supply Chain Dictionary,
                      
                     line
                        haul is

                  
                  
                  
                  
                     
                     the portion of a transportation journey
                        that moves between two transportation terminals. It is distinguished
                        from and excludes the pickup and delivery portions of a journey
                        used to acquire or distribute less-than-truckload freight. For motor carrier
                        transportation, the shipment is loaded in a semi-permanent trailer configuration
                        that maximizes the amount of freight that each driver can legally
                        haul over that portion of the journey. This may involve hauling
                        multiple trailers.

                     

                  
                  
                  
                  Some
                     companies use “line haul” as the term for their regular over-the-road
                     drivers. Dedicated line-haul drivers haul freight only for a certain
                     customer, delivering merchandise from distribution centers to the
                     customer’s DCs or stores.

                  
                  
               
               
               
               
                  
                  Capability

                  
                  
                  
                  Because carriers are not limited to one
                     kind of container, trucks can haul a wide variety of materials and
                     shipment sizes, but they often transport a greater percentage of
                     high-value products and finished goods in low volumes, such as food,
                     clothing, electronics, and pharmaceuticals. Some situations may
                     call for a shipper to invest in additional, specialized containers.
                     (For example, if a shipper is selling corn syrup to a food manufacturer,
                     the shipper may need to provide the container to the transportation
                     provider.)

                  
                  
                  
                  The length
                     of the haul is also an important shipping characteristic, and trucks
                     tend to capture a greater percentage of short-haul freight movement.
                     Most transportation service providers keep the radius of deliveries
                     regional. Regional routes also reduce the need to double-handle
                     freight.

                  
                  
                  
                  Goods are not
                     likely to be damaged in transit due to trucks’ solid suspensions
                     and pneumatic tires that provide a smooth ride.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Cost Structure

            
            
            
            
            
               
               
               
               
               
                  While some road transportation
                  costs may be higher than other transportation modes’ costs, each
                  transportation situation is different. The costs associated with
                  this mode are still considered appropriate for certain situations
                  and for different types of freight. For example, the low-cost option
                  of rail transport would be inappropriate for an LTL load that could
                  be delivered in one day by a truck.

               
               
               
               Around the world, the trucking
                  industry dominates the transportation market in terms of the value
                  of goods moved. The cost structure of the motor carrier industry consists
                  of high levels of variable costs and relatively low fixed costs.

               
               
               
               The greater portion of
                  road transport costs are variable, making up 70 to 90 percent of
                  the total. Variable costs include labor, fuel (including highway
                  usage fees included in fuel taxes), maintenance, terminal expenses,
                  and other highway usage fees (for example, tollway fees). The two
                  categories with the largest share of the variable costs are labor
                  and fuel.

               
               
               
               
                  
                  
                  	
                     
                     
                     Labor costs, considered wages plus fringe
                        benefits, usually consume about 25 to 30 percent of a carrier’s
                        revenue, though this may differ by country. Intercity drivers are
                        generally paid by distance traveled while driving and are paid by
                        the hour for operating delays (for example, during loading and unloading,
                        accidents, weather). Local drivers are usually paid an hourly rate.

                     
                     

                  
                  
                  
                  	
                     
                     
                     According
                        to Coyle, from 1976 to 2015, fuel cost as a percentage of total
                        cost rose from 19.8 percent to 25.3 percent. For example, carriers
                        experienced over a 250 percent increase in diesel fuel costs between
                        1994 and 2014.

                     
                     

                  
                  

               
               
               
               Another variable cost to
                  consider occurs with transportation outsourcing. By outsourcing
                  transportation through a broker or a company that uses independent contractors,
                  the shipper pays only an agreed cost per mile. The variable cost
                  inherent with fuel is not an issue. This is one of the benefits
                  of using non-asset-based carriers.

               
               
               
               Fixed costs make up 10
                  to 30 percent of road transportation costs. As a public investment,
                  the highway is a fixed cost. Generally, most roads are publicly
                  owned, paid for from taxes, tolls, or metered user fees. However,
                  funding issues can impede development, maintenance, and repairs
                  of a country’s roadways. Motor carriers that maintain large fleets
                  and storage areas to enable them to quickly increase and decrease
                  the number of vehicles in use in a short period of time also have
                  increased costs. Avoiding those fleet costs can be achieved through
                  leasing the vehicles or using contract carriers.

               
               
               
               When road transport moves
                  between countries, a variety of tolls and other charges may be assessed
                  at the border crossings. For example, in the EU, commercial road transport
                  operators must pay infrastructure toll charges as well as fuel excise
                  charges; in the U.S., commercial vehicles traveling between the
                  U.S. and Canada must pay a transponder fee.

               
               
               
               Further cost increases
                  are expected due to stricter emission targets, rising road infrastructure
                  charges, and stricter minimum safety standards. However, all things considered,
                  the relatively low capital costs for vehicles often makes this an
                  attractive area for new players to gain entry to. Motor carriers
                  do not usually require expensive terminals to load and unload product,
                  so their small investment contributes to low fixed costs.

               
               
               
               Large-scale motor carriers
                  do not usually enjoy major economies of scale because they rely
                  on freight density in transportation lanes on both the outbound
                  and inbound moves.

               
               
               
               However, motor carriers
                  continue to look for ways to gain operational efficiencies. Information
                  systems are important for an operation to be efficient. A few ways
                  to use information systems and technology in the motor carrier industry
                  include computers in tractors, direct satellite communication to
                  drivers, and bar coding with optical scanners.

               
               
               
               
                  The operating ratio measures
                  the operating efficiency of road carriers by comparing operating
                  expenses to operating revenue. Operating expenses are those directly associated
                  with freight transportation, for example:

               
               
               
               
                  
                  
                  	
                     
                     
                     Fuel

                     
                     

                  
                  
                  
                  	
                     
                     
                     Truck
                        and trailer lease or purchase payments

                     
                     

                  
                  
                  
                  	
                     
                     
                     Vehicle
                        repair and maintenance

                     
                     

                  
                  
                  
                  	
                     
                     
                     Truck
                        insurance premiums

                     
                     

                  
                  
                  
                  	
                     
                     
                     Permits
                        and special licenses

                     
                     

                  
                  
                  
                  	
                     
                     
                     Tolls

                     
                     

                  
                  
                  
                  	
                     
                     
                     Driver
                        wages and benefits.

                     
                     

                  
                  

               
               
               
               Additional operating expenses
                  may include the cost of collective bargaining contracts for LTL
                  drivers and additional equipment needed for terminal work. Keep
                  in mind that this is a simple version of an operating ratio. Your
                  organization may have a wider variety of operational expenses to
                  take into account.

               
               
               
               The ratio is
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               Road carriers can use this
                  ratio to support rate increase requests. However, carriers are generally
                  more likely to work with shippers and receivers to reduce operating costs
                  than to increase rates.

               
               

            
            
         
         
         
         
            
            
            Capacity and Speed

            
            
            
            
            
               
               
               
               
               
                  
                  Capacity

                  
                  
                  
                  
                     
                     Road transport has its drawbacks in terms
                     of capacity. It has limited capacity in the weight and volume that
                     can be transported in one shipment, having a smaller carrying capacity
                     than a railcar or barge.

                  
                  
                  
                  However,
                     this limitation enables the shipper to use a TL rate, or volume
                     discount. The smaller shipping size provides the buyer and the seller
                     with the benefits of lower inventory levels, lower inventory carrying
                     costs, more frequent services, and competitive cost for full unit
                     loads with a single destination.

                  
                  
                  
                  Traffic congestion is also a common capacity
                     issue, and it is one of the more prevalent problems in large urban
                     cities. Congestion resulting from other vehicles causes infrastructure
                     capacity issues, resulting in lower driving speeds and frequent disruptions.

                  
                  
               
               
               
               
                  
                  Speed

                  
                  
                  
                  Transit time is critical when selecting
                     a mode of transport because of its impact on inventory availability,
                     stockout costs, and customer satisfaction. Road transport is often
                     considered relatively fast, because it can provide more direct movement
                     from origin to destination far more often than any other mode. Routes
                     and schedules can be carefully timed.

                  
                  
                  
                  Motor carriers can travel quickly on a
                     variety of road surfaces. Tunnels, bridges, ferries, and other elements
                     can be incorporated into route plans for accurate scheduling. Road
                     transport is also more adaptable than other modes, because it can adjust
                     to route changes. (For example, construction projects, weather conditions,
                     and major accidents may change a planned route.) Route changes do
                     not necessarily cause shipment delay.

                  
                  
                  
                  While truck drivers are required to rest
                     for a certain number of hours for every 9 to 14 hours of driving,
                     they can still travel approximately 805 kilometers (500 miles) per day.
                     With driving teams, where there are two drivers for every truck,
                     one driver can rest while the other drives, arriving at destinations
                     much more quickly.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Accessibility and Environmental
               Efficiency

            
            
            
            
            
               
               
               
               
               
                  
                  Accessibility

                  
                  
                  
                  
                     
                     Often described as providing door-to-door
                     service, road transport has the inherent ability to provide service
                     to virtually any location once a network of roads is provided. This
                     gives it a distinct advantage over other modes in the area of accessibility.

                  
                  
                  
                  Because trucks travel
                     on extensive highway systems, they have a far greater reach than
                     do other modes. (For example, railroads do not extend to virtually
                     all communities; ships are restricted to existing waterways; airplanes
                     need runways, which are not available everywhere.) In addition to
                     its reach into smaller communities, a truck can deliver freight
                     to other modes’ terminals.

                  
                  
               
               
               
               
                  
                  Environmental Efficiency/Efficacy

                  
                  
                  
                  The environmental impacts
                     of trucking have received a great deal of attention, particularly
                     in comparison with the impacts of rail and water. Trucking poses
                     threats to the environment from two major sources:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Air pollution. When
                           comparing land transport types, road transport is 3.5 times less
                           efficient in terms of air pollutant emissions. This is based on
                           distances traveled, tonne-kilometers (ton-miles) of goods transported,
                           quantity of energy consumed, and other measures.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Noise. Trucks are a significant
                           source of road noise, perhaps more than other modes of freight transport.

                        
                        

                     
                     

                  
                  
                  
                  In addition, the use of
                     trucks contributes to environmental stress related to land use.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Safety

            
            
            
            
            
               
               
               
               
               
                  Road transportation is
                  generally allowed to operate freely in a wide variety of countries,
                  although it is still subject to safety and other regulations. Countries
                  around the world are vigilant about road safety and the environment:

               
               
               
               
                  
                  
                  	
                     
                     
                     The European Parliament
                        issued Directive 2010/40/EU for the development of intelligent transport
                        systems, which apply information and communication technologies
                        in the field of road transport. This includes infrastructure, vehicles and
                        users, and traffic and mobility management.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        EU and the U.S. have developed safety regulations that govern drivers
                        and truck operations from the standpoint of hours of service:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Regulation (EC) No 561/2006 of the European Parliament sets
                              boundaries on daily driving hours for truck drivers. The aim of the regulation is
                              to
                              improve road safety and ensure drivers’ good working conditions within the EU.

                           
                           

                        
                        
                        
                        	
                           
                           
                           The
                              U.S. Compliance, Safety, and Accountability Act of 2010 (CSA 2010)
                              was initiated to help reduce accidents among motor carriers. It
                              monitors compliance with behavioral elements, which coordinate with
                              the 2013 hours-of-service regulations in addition to other safety-related
                              concerns.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     India
                        has published emission standards for vehicles over 3,500 kilograms
                        (7,716 pounds) that are very similar to the EU emission standards
                        for diesel and gas-powered engines.

                     
                     

                  
                  

               
               
               
               Worldwide, road transportation
                  is governed by a variety of regulations that affect how the industry
                  is run. Some of the regulations include (but are not limited to)
                  truck characteristics such as

               
               
               
               
                  
                  
                  	
                     
                     
                     Maximum number of axles and weight restrictions
                        per axle

                     
                     

                  
                  
                  
                  	
                     
                     
                     Truck
                        length, width, and height

                     
                     

                  
                  
                  
                  	
                     
                     
                     Mandatory
                        equipment

                     
                     

                  
                  
                  
                  	
                     
                     
                     Driver
                        training and hours of service

                     
                     

                  
                  
                  
                  	
                     
                     
                     Fuel
                        taxation

                     
                     

                  
                  
                  
                  	
                     
                     
                     Type
                        of brakes

                     
                     

                  
                  
                  
                  	
                     
                     
                     Number
                        of lights

                     
                     

                  
                  
                  
                  	
                     
                     
                     Tire
                        specifications.

                     
                     

                  
                  

               
               
               
               International drivers
                  need to know the rules for each country they will operate in. For example,
                  some countries ban driving on certain days or when the weather is
                  too hot, and some countries require loads over a certain weight
                  to be transported by rail, not truck.

               
               
               
               To operate a vehicle for
                  commercial purposes in the U.S., each driver must have a current
                  commercial driver’s license through his or her home state, which
                  requires passing a skills and knowledge test. Special endorsements
                  may be required for trucks with double or triple trailers, trucks
                  with tanks, trucks carrying hazardous materials, or passenger vehicles.

               
               
               
               Commonly used line-haul
                  vehicles are typically a tractor-trailer combination of three or
                  more axles. Their carrying capacity depends upon their length and
                  maximum weight limits. For example, a five-axle tractor and trailer
                  combination is allowed on the U.S. interstate hauling a maximum
                  of 80,000 pounds gross weight (GW).

               
               
               
               The Freight Transport
                  Association (FTA) publishes an annual book of laws and regulations
                  affecting most of the countries in the European Union (Yearbook of Road Transport Law)
                  to help guide the road transportation industry.

               
               
               
               Another constraint found
                  in worldwide road transport is the condition of each country’s infrastructure.
                  For example, some road surfaces have weight, height, and speed restrictions.
                  Some countries’ roads are in such poor repair that travel on them is
                  dangerous.

               
               
               
               Some political or civil
                  protests and demonstrations can block exits and entrances to cities
                  and cause lengthy delays.

               
               
               
               Depending on a company’s
                  reach into international markets, transportation professionals should
                  seek out information about other countries and review it for business
                  implications.

               
               
               
               Regulations are often
                  up for public review before they are made official. Shippers may avoid
                  difficulties both domestically and abroad by keeping aware of what
                  regulations are precirculating.

               
               
               
               Regarding security in
                  international shipping, in-bond shipments are a highly secure option.

               
               
               
               In the EU, T1 and T2 declarations
                  cover the export of goods from within the EU to points outside of
                  the EU. T1 status refers to goods traveling under a customs transit procedure
                  for which neither duty nor VAT has been paid (similar to in-bond shipments);
                  T2 status refers to the movement of community-status goods to European Free
                  Trade Association (EFTA) countries. EFTA countries include Iceland, Liechtenstein,
                  Norway, and Switzerland. T2 goods are those for which customs duty has
                  been paid at the import location. In-transit shipments that are
                  not in-bond or T1/T2 status are called free-circulation goods.

               
               
               
               U.S. Customs and Border
                  Protection (CBP) receives the duty owed for goods that have been
                  lost or misdirected or did not arrive at the port of export, bonded
                  warehouse, or foreign trade zone (or entered into U.S. commerce
                  illegally). This agency uses a software program to track the compliance
                  of in-bond movements. The program inspects at random either the
                  port of origin or destination and posts audit records at various
                  time intervals (for example, at 60- or 90-day intervals). It allows
                  brokers and carriers to enter in-bond movement data and notify CBP
                  of arrivals or closures.

               
               

            
            
         
         
   
      
         
         
         
         Topic 5: Road Issues and Challenges

         
         
         
         
            
            
            Even though trucks dominate the logistics of supply
               chain delivery, the trucking industry has challenges to overcome. Driver shortages,
               drivers’
               hours-of-service regulations, and dock wages are major challenges to the trucking
               industry.
               Some of the effects of the driver shortage include capacity limitations, cost increases,
               and
               freight delays.

            
            
            
            Equipment maintenance and replacement is increasingly
               costly. Safety and other regulatory requirements require a time and financial commitment.
               Weight constraints can be an issue for companies with customers whose products weigh
               more
               than trucks’ weight restrictions allow. If the load is less than a full truck or lorry
               size,
               then many of the advantages become disadvantages. (For example, cargo is more likely
               to be
               damaged in an LTL load.)

            
            

         
         
         
         
         
            
            
            Capacity Management Issues

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Capacity management is the ability to balance demand and
                  supply with cost-effective service. In general, transportation capacity may be adjusted
                  by
                  having more drivers working overtime, filling containers to capacity, and completing
                  scheduled maintenance so that equipment is ready to go with no delay.

               
               
               
               
                  
                  Two particular challenges to capacity management that
                  currently face the trucking industry are truck driver and chassis supply issues.

               
               
               
               
                  
                  Truck Driver Issues

                  
                  
                  
                  Worldwide trucking faces a wide variety of challenges
                     related to the drivers of the trucks.

                  
                  
                  
                  An aging
                     workforce in South Africa, for example, has drivers who are generally older and suffering
                     from age-related problems like fatigue and diabetes, which requires regular monitoring
                     and
                     care. In the EU, different pay rates between countries have caused issues for drivers
                     crossing borders. For example, in 2015 a proposed wage increase in Germany created
                     problems with neighboring Poland, who did not increase Polish truckers’ rates.
                     Polish-based firms would be required to pay their truckers the German rate or face
                     a fine
                     for any time the truckers spent on German soil. Fortunately for Polish firms, Germany
                     opted not to increase truckers’ wages.

                  
                  
                  
                  The
                     American Trucking Associations (ATA) estimated in 2017 that the truck driver shortage
                     in
                     the U.S. could be as high as 50,000 drivers and projected that the shortage could
                     reach as
                     high as 174,000 drivers in 2026. Fewer applicants are qualified to drive the trucks,
                     while
                     the need for drivers increases each year. Reasons for fewer applicants include not
                     meeting
                     age requirements, drivers nearing retirement, poor driving records, lack of a commercial
                     driver’s license, poor working conditions around the globe, and failure to pass qualifying
                     exams.

                  
                  
                  
                  Many believe that the shortage is due to
                     poor wages and that higher wages will attract enough drivers to alleviate the shortage.
                     However, the chief economist of the ATA has cited other problems, including

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Employment demographics (For
                           example, many women are in the workforce but few are in the trucking industry; truck
                           driver age averages 49 years, while 42 years is the average age of the current job
                           seeker; good job opportunities await people who are 18, and the incentive to switch
                           in
                           three years—when they would be qualified to drive a truck—is low.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Difficult regulatory
                           requirements (for example, hours of service in both the EU and the U.S.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Schedules that keep drivers
                           away from home for long periods of time

                        
                        

                     
                     
                     
                     	
                        
                        
                        Equipment (trucks, chassis,
                           trailers/containers) in poor condition.

                        
                        

                     
                     

                  
                  
                  
                  Drivers’ needs will be the most important point
                     for trucking organizations to honor for companies to remain competitive. Without qualified
                     drivers, a company cannot complete shipping contracts.

                  
                  
               
               
               
               
                  
                  Chassis Supply
                     Issues

                  
                  
                  
                  Until about 2005, ocean carriers in
                     the U.S. managed the chassis supply, providing motor carriers with the chassis they
                     needed
                     when they came to pick up freight from the docks. Chassis were part of the contract
                     between the motor and ocean carriers. What changed?

                  
                  
                  
                  A Federal Motor Carrier Safety Administration regulation (Title 49,
                     Section 396) was enacted, requiring intermodal equipment providers (i.e., chassis
                     providers) to maintain chassis equipment on a regular basis. They are also required
                     to
                     register the equipment (also called “assets”).

                  
                  
                  
                  Known as the “Roadability Rule,” the “Requirements for Intermodal Equipment Providers
                     and
                     for Motor Carriers and Drivers Operating Intermodal Equipment” set forth the following
                     obligations:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Register assets.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Establish a systematic
                           inspection, repair, and maintenance program.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Document the maintenance
                           program.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Provide a means to
                           effectively respond to driver and motor carrier reports about intermodal chassis
                           mechanical defects and deficiencies.

                        
                        

                     
                     

                  
                  
                  
                  After 2005, ocean carriers transferred most of
                     the chassis to leasing companies, which reduced ocean carriers’ overhead expense
                     immediately. In time, ownership has transferred to trucking, rail, and other shipping
                     companies. This has changed how transportation systems operate in the U.S., shifting
                     responsibility for the condition and location of the chassis to trucking and other
                     shipping companies.

                  
                  
                  
                  It is interesting to note
                     that in other parts of the world, shippers are accustomed to obtaining chassis from
                     trucking and third-party providers.

                  
                  
                  
                  Chassis are
                     stored in railyards and shipyards, with truck, rail, and shipping companies responsible
                     for their maintenance and care.

                  
                  
                  
                  While it has
                     taken time, various solutions have arisen. For example, Consolidated Chassis Management
                     is
                     a company that manages regional chassis pools that supply a variety of ocean and inland
                     ports. Ports on the East and West Coasts have created “gray pools,” which are systems
                     for
                     storing interchangeable chassis for shipping company use.

                  
                  
                  
                  However, issues still exist concerning chassis management, including
                     questions about who has responsibility for owning, maintaining, repairing, inspecting,
                     paying for, and positioning the units:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Cargo delivered by ships
                           cannot be moved from port to destination when the right equipment is unavailable for
                           the containers or if too few truck drivers are available to move the containers. There
                           are problems with seasonal inventory and food if they cannot be moved in a timely
                           fashion. International shippers could face undelivered cargo because of the equipment
                           shortages.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Complexity surrounds chassis
                           inspection, maintenance, and repair at the large ports, like Los Angeles, Long Beach,
                           and New York-New Jersey. Again, a shortage of equipment causes cargo unloading and
                           loading delays.

                        
                        

                     
                     
                     
                     	
                        
                        
                        There simply are not enough
                           usable chassis in supply, which creates delays for shippers, trucks, dock workers,
                           and
                           others.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Chassis owners must provide
                           proof of due diligence (of chassis maintenance) on a regular basis or face fines for
                           noncompliance.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Coastal organizations
                           continue to battle port congestion that limits supply chain fluidity. Unionized labor,
                           including dock workers and truck drivers, can seriously disrupt port traffic during
                           contract negotiations.

                        
                        

                     
                     

                  
                  
                  
                  In the U.S., solving the chassis supply problem
                     will help goods move from port to destination, which will benefit shippers worldwide
                     (because U.S. ports will no longer be a bottleneck for incoming ships).

                  
                  
               
               
               
               
                  
                  Weather/Natural Disasters

                  
                  
                  
                  
                     
                     The global nature
                     of business exposes companies to a variety of unplanned risks that include natural
                     disasters and extreme weather. An earthquake in China, Japan, or South America could
                     be
                     disastrous to a U.S. firm that has already sold products from those countries and
                     is
                     waiting for shipment.

                  
                  
                  
                  In his text Distribution Planning and Control, Ross states that
                     weather and natural disasters (in other words, the environment) are difficult to predict
                     and are possibly the most disruptive in terms of risk, “since [they] often [cause]
                     severe
                     damage to facilities, productive assets, and logistics infrastructures.”

                  
                  
                  
                  Organizations must plan for the risks inherent in
                     weather and natural disasters. One tool for this is value at risk (VaR), a calculation
                     for
                     converting risk to a monetary value. It is used to calculate risk and may be used
                     to put a
                     financial or statistical value on the impact of an environmental disruption.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Cyclical and Seasonal Markets

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Cyclical markets are those with high and low points
                  based on season, demand, or other factors. For example, fruit is grown in a seasonal
                  cycle,
                  and transporting fruit from a port to a destination requires that trucking companies
                  have
                  access to the shipments and are equipped with the right containers (refrigerated units,
                  for
                  example). Without movement in a timely manner, the fruit may rot, so it is important
                  that
                  the correct equipment, personnel, and access are available throughout the shipping
                  process.

               
               
               
               In a location where produce is big business, this issue
                  creates a variety of problems:

               
               
               
               
                  
                  
                  	
                     
                     
                     If a company has to dump a
                        container of fruit, the resultant cost can hit the labor market with reduced hours
                        or a
                        reduction in the workforce to make up for profit losses.

                     
                     

                  
                  
                  
                  	
                     
                     
                     One response to congestion
                        bottlenecks is that businesses often resort to shipping goods by air for more cost
                        or
                        rerouting shipments to other ports. This is a loss of profit for the region as well
                        as
                        for the shipping company.

                     
                     

                  
                  
                  
                  	
                     
                     
                     A cyclical challenge may
                        create a shortage of equipment: for example, moving lumber from a location consumes
                        a
                        great supply of flatbed equipment; shipping flowers at the peak of growing season
                        consumes a great supply of refrigerated truck containers.

                     
                     

                  
                  

               
               
               
               The challenge for road transportation companies is to
                  know the market to plan for rising and falling transportation demand.

               
               

            
            
         
         
         
         
            
            
            Operating Restrictions

            
            
            
            
            
               
               
               
               
               
                  Operating restrictions vary from country to country and
                  municipality to municipality. They include regulations and required permits as well
                  as road
                  infrastructure. It is important that organizations and operators understand the restrictions
                  associated with any location that they will operate in to avoid fines and complications.

               
               
               
               
                  
                  Regulations and Required
                     Permits

                  
                  
                  
                  
                     In all countries, government
                     regulations restrict road transportation operations. In addition to international
                     regulations governing hours of service and carbon emissions, motor carriers are subject
                     to
                     requirements covering

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Tariff and rate regulation
                           for trade between member states vs. non-member states in the EU

                        
                        

                     
                     
                     
                     	
                        
                        
                        Motor carrier liability
                           requirements that differ from country to country

                        
                        

                     
                     
                     
                     	
                        
                        
                        Requirements that shippers
                           file claims within a certain time from the date of shipment from the country of
                           origin

                        
                        

                     
                     
                     
                     	
                        
                        
                        Freight liability
                           differences between freight forwarders and brokers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Truck weight limits unique
                           to countries.

                        
                        

                     
                     

                  
                  
                  
                  Be sure to become familiar with current
                     regulations and permit requirements for all countries you do business with. Regulations
                     vary by state and country. There is no regulatory harmony when it comes to international
                     transportation.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Labor Disputes

            
            
            
            
            
               
               
               
               
               
                  
                  Labor disputes can disrupt channel distribution,
                  possibly resulting in a loss of business. Legal issues arising from labor disputes
                  may be
                  interpreted differently between countries and can create major problems.

               
               
               
               In a country that regards an exporter and a distributor
                  as two equal parties, a question is resolved by interpreting the contract between
                  the two
                  parties (known as contract law). However, in a country that regards a distribution
                  contract
                  as something similar to an employment contract, the legal interpretation often falls
                  in
                  favor of the agent.

               
               
               
               Many transportation companies and facilities rely on
                  unionized labor for freight handling and movement. When work-related disputes occur
                  or labor
                  contracts expire, the risk of a labor strike arises. Some strikes are expected and
                  predictable, while others are sudden strikes that occur with little warning. These
                  “wildcat”
                  strikes can create havoc, and the interruption to the supply chain can be disastrous.

               
               

            
            
         
         
         
         
            
            
            Regulations Covering Hours of Service

            
            
            
            
            
               
               
               
               
               
                  
                  Transportation managers are responsible for tracking
                  drivers’ hours, based on applicable regulations intended to prevent accidents caused
                  by
                  driver fatigue. This can cause challenges for this mode of transport, as it affects
                  scheduling, labor availability, and overall costs. The EU, the U.S., Canada, and Australia
                  (among other industrialized countries) have regulations governing the hours that truck
                  drivers are on the road.

               
               
               
               
                  
                  
                  	
                     
                     
                     In the U.S., the regulation
                        limits the number of driving hours per day as well as the number of driving and working
                        hours per week. Drivers are kept to a 21- to 24-hour schedule, which includes a
                        mandatory minimum rest period. Drivers are also expected to take longer “weekend”
                        rest
                        periods (whenever a driver’s weekend occurs), with the understanding that the longer
                        rest periods will help minimize the cumulative fatigue that occurs from each week
                        on the
                        road.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The EU regulation limits a
                        drivers’ daily driving time to 9 hours (although that time may be extended to 10 hours,
                        but not more than twice during the week). It sets limits for weekly driving time and
                        gives guidelines for mandatory rest periods. Drivers can split regular, daily rest
                        periods into two periods:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           The first period must be
                              at least 3 hours of uninterrupted rest and can be taken at any time during the
                              day.

                           
                           

                        
                        
                        
                        	
                           
                           
                           The second period must be
                              at least 9 hours of uninterrupted rest, giving a total minimum rest of 12
                              hours.

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               
                  Exhibit 8-16 summarizes the
                  hours-of-service rules in the EU and the U.S.

               
               
               
               These regulations are adding to driver shortage
                  complications, in that they reduce drivers’ workweeks, which also reduces how much
                  money
                  drivers can make. From another perspective, the result of the regulations is that
                  companies
                  need more drivers to do the same amount of work previously done by one driver. This
                  results
                  in more expense for the company. However, the regulations do help to ensure driver
                  safety.
                  Links to more information on these regulations are included in the Additional Resources.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 8-16: Hours-of-Service Rules
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Examples of Regulations Governing Driving Time for
                                    Property-Carrying Drivers

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 9- to 11-hour driving limit

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       In the U.S., a
                                          driver may drive a maximum of 11 hours after 10 consecutive hours off
                                          duty.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       In the EU, a
                                          driver may drive a maximum of 9 hours after 11 consecutive hours off duty,
                                          except twice a week, when the maximum driving time increases to 10
                                          hours.

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 14-hour limit

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 In the U.S., a driver may not drive more than 14 consecutive
                                    hours after coming on duty, following 10 consecutive hours off duty. Off-duty
                                    time does not extend the 14-hour period.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Rest breaks

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       In the U.S., a
                                          driver may drive only if 8 hours or less have passed since the end of the
                                          driver’s last off-duty or sleeper berth period of at least 30
                                          minutes.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       In the EU, drivers
                                          are to take 45-minute breaks after 4½ hours at the latest. This break can be
                                          separated into one 30-minute break and one 15-minute break.

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Weekly hour limits

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       In the U.S., a
                                          driver may not drive after 60/70 hours on duty in 7/8 consecutive days. A
                                          driver may restart a 7/8 consecutive day period after taking 34 or more
                                          consecutive hours off duty.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       In the EU, total
                                          weekly driving time cannot exceed 56 hours; fortnightly driving time cannot
                                          exceed 90 hours. Weekly rest is 45 continuous hours off duty, which can be
                                          reduced every second week to 24 hours. This rest period is to be taken after
                                          six days of working.

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Sleeper berth provision

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 In the U.S., a driver using the sleeper berth provision must
                                    take at least 8 consecutive hours in the sleeper berth, plus a separate 2
                                    consecutive hours either in the sleeper berth, off duty, or any combination of
                                    the two.

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               
                  Source: Adapted from the
                     Federal Motor Carrier Safety Administration, December 2014, and the European Commission
                     Road Transport Regulation (EC) No 561/2006, 2014.
                  

               
               

            
            
         
         
         
         
            
            
            Electronic Logging Devices

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Since 2017, all U.S. trucks have been required to have
                  electronic logging devices (ELDs) installed. ELDs track driver hours of service by
                  synchronizing with the vehicle engine to record driving time, replacing paper logbooks.
                  The
                  four main elements of the ELD regulations include the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Commercial driver harassment
                        is strictly prohibited. (The U.S. Department of Transportation will provide both
                        procedural and technical provisions for protecting commercial truck and bus drivers
                        from
                        harassment resulting from ELD-generated information.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     ELD manufacturers will receive
                        detailed specifications for performance and design requirements so they can produce
                        compliant devices and systems.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Additional paperwork
                        reductions will result from the new technology (for example, shipping documents, fuel
                        purchase receipts, etc.). In most cases, a driver would not be required to keep
                        documents that verify on-duty driving time.

                     
                     

                  
                  

               
               
               
               This ruling affects only road carriers who operate
                  beyond approximately 161 to 241 air-kilometers (100 to 150 air-miles). As with any
                  change to
                  an existing process, the ELDs present two viewpoints. One side views them as a “big
                  brother”
                  tool, while the other views them as a way that technology can make their lives easier
                  (greatly reducing the time needed for paperwork and record keeping).

               
               

            
            
         
         
         
         
            
            
            Security

            
            
            
            
            
               
               
               
               
               
                  
                  Events over recent years have heightened awareness of
                  global security. For example, hazardous material transport has always been managed
                  with
                  safety in mind, but a new layer of awareness has caused hazardous material to be viewed
                  as a
                  potential threat to citizens and communities if criminals hijack the carrier or plan
                  an
                  assault when the carrier is near a population center.

               
               
               
               International shippers must be aware of potential
                  threats and work with carriers and other transportation professionals to anticipate
                  problems
                  with cargo with a high street value in a particular region:

               
               
               
               
                  
                  
                  	
                     
                     
                     Pharmaceuticals, batteries,
                        baby formula, and computers are high-theft items in the U.S.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Satellites and components of
                        military weapon systems are targeted by pirates.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Explosives are attractive to
                        any number of dissidents.

                     
                     

                  
                  

               
               
               
               Individuals with licenses from the Bureau of Alcohol,
                  Tobacco, Firearms and Explosives (ATF) may be useful members of an international
                  transportation team hauling vulnerable cargo.

               
               
               
               More stringent security and trade regulations have
                  improved the consistency and safety of international commerce. For example, two voluntary
                  security initiatives in the U.S. support enhanced international transportation security
                  and
                  promote international trade:

               
               
               
               
                  
                  
                  	
                     
                     
                     The Customs-Trade Partnership
                        Against Terrorism (C-TPAT) provides guidelines for companies to be more vigilant about
                        who they do business with and how to determine and alleviate risk.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The Free and Secure Trade
                        (FAST) program, part of U.S. Customs and Border Protection, facilitates the processing
                        of manifests. For inbound or outbound freight from companies that are part of the
                        FAST
                        program, manifests are due at border crossings 30 minutes before arrival; for companies
                        that are not part of FAST, manifests are due one hour before arrival.

                     
                     

                  
                  

               
               
               
               Consistency and safety in international shipping are
                  also improved by trade regulations handled by the World Customs Organization (WCO).
                  The WCO
                  is an independent intergovernmental body with a mission to enhance the effectiveness
                  and
                  efficiency of customs processes. The WCO represents over 180 customs administrations
                  across
                  the globe that collectively handle approximately 98 percent of world trade.

               
               

            
            
         
         
   
      
         
         
         
         Section C: Rail
            Transportation

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Define the relative strengths and weaknesses
                     of rail transportation

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     situations in which rail would be the best choice of transportation
                     mode

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     key aspects of rail transportation infrastructure

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     the types and classifications of vehicles used for rail transportation

                  
                  

               
               
               
               	
                  
                  
                  Define
                     major sources of fixed and variable costs for rail transportation

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     challenges specific to rail transportation.

                  
                  

               
               

            
            
            
            
               Exhibit 8-17: Rail Transportation[image: ../images/CLTDgraphic5b-18.jpg]
            
            
            
            
            
               Source:
                  © SAR Connecta/Charles Baker. Used with permission.
               

            
            
            
            Rail transportation is the
               process of moving product with a locomotive or other engine. Also
               known as train transport, rail transport includes monorails and
               magnetic levitation (“maglev”) railroads.

            
            
            
            Technology helps international
               rail transport to advance in the supply chain. For example, the
               Advanced Train Control System, a train control system used in the
               U.S., includes pinpointing train location, train/locomotive monitoring
               and reporting, computerized analysis and order tracking, and automatic
               order implementation.

            
            
            
            International rail transport
               is similar to the current U.S. freight system: A high tonnage of
               bulk freight is moved long distances. However, international rail
               transport cannot necessarily cross borders easily. Border crossings
               between some countries are scarce, and railroad track gauge between
               countries may be incompatible. Some countries may use railroads
               more for freight than for passengers, while others may use rail
               to transport passengers at the expense of freight.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Rail
            History and Infrastructure

         
         
         
         
            
            
            Rail transport has
               been one of the main drivers of economic development in modern history.
               For example, the transcontinental railroad was a key component to
               westward population expansion and industry growth in the United
               States, providing a fast, consistent means to move people and goods
               between the East and West Coasts of North America.

            
            
            
            Key to this history
               is rail infrastructure, which determines the success of rail transport.
               For example, if rail gauges aren’t consistent throughout a planned
               supply chain, lengthy delays may disrupt shipment by rail as goods
               are transferred from one train to another.

            
            

         
         
         
         
         
            
            
            Brief History of Rail Transport
               and U.S. Regulatory Oversight

            
            
            
            
            
               
               
               
               
               
                  
                  Rail Transport History

                  
                  
                  
                  
                     
                     In the U.S. and in Britain,
                     Canada, and India, rail transport took off in the early part of the
                     19th century. Illustrating the broadness of this network in the
                     U.S., in 1865 Abraham Lincoln’s funeral train made its way from
                     Washington, D.C., through 80 cities and seven states to central
                     Illinois.

                  
                  
                  
                  Until the advance
                     of gas-powered vehicles and the U.S. interstate highway system in the
                     mid-20th century, rail transport was the mode of choice for freight.
                     Steadily supplanted by road transportation in the U.S., rail transport’s
                     relevance to the transportation industry waned through the 1980s,
                     when rail was considered archaic and unable to meet the needs of
                     modern freight transport. At that time, railroads were used more
                     for passengers than freight, and many railroads were taken out of
                     service and the tracks torn out, making way for bike paths and trails.

                  
                  
                  
                  In the 1990s, rail transport’s
                     popularity returned as global trade and container shipping blossomed.
                     Intermodal freight transport introduced a new reason to look at rail
                     transport for freight. Containerization improved rail’s flexibility,
                     and intermodal containers and trailers now make up a significant
                     portion of rail transport business.

                  
                  
                  
                  In the international transportation industry
                     in the 2010s, railroads were used to move high tonnages of bulk
                     freight between cities and states while producing a lower carbon
                     footprint.

                  
                  
               
               
               
               
                  
                  U.S. Regulatory Oversight History

                  
                  
                  
                  Because of the high capital
                     investments and fixed costs required, railroads are natural monopolies.
                     Many railroad companies formed large trusts that further reinforced their
                     monopolistic powers. In response, U.S. government antitrust laws
                     and other railway regulations restricted what the industry could
                     and could not do beginning in the 19th century. By the last half
                     of the 20th century, deregulation began to take place.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        In 1974 and 1976, the
                           Regional Rail Reorganization Act and the Railroad Revitalization
                           and Regulatory Reform Act created a for-profit rail company to revitalize
                           rail service in the Northeast and Midwest (Conrail). Conrail replaced
                           six bankrupt railroads in the Northeast and was funded by government
                           subsidies.

                        
                        

                     
                     
                     
                     	
                        
                        
                        In
                           1980, the Staggers Act lifted much of the remaining regulation covering
                           rail transport. Railroads were able to negotiate contracts with
                           customers, tailoring each contract to fit the customer’s needs.

                        
                        

                     
                     
                     
                     	
                        
                        
                        In
                           1995, the ICC Termination Act abolished the Interstate Commerce
                           Commission (ICC) and moved economic regulation to the Surface Transportation
                           Board (STB), part of the Department of Transportation. Critics say
                           that the STB does not administer railroad rates and services enough;
                           some rail customers would like lower rates and better service afforded
                           by more regulatory oversight.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Each
                           separate state can establish its own safety regulations governing
                           the maximum speed, length, height, weight, and operations of trains
                           that use the tracks within its borders.

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
         
         
            
            
            Railroad Infrastructure

            
            
            
            
            
               
               
               
               
               
                  With the exception of the
                  monorail, rail transport relies on tracks being laid as well as a
                  variety of other elements (bridges, tunnels, terminals, signals,
                  etc.). In the U.S., railroads own the tracks and are responsible
                  for the terminals, railyards, and equipment. Bridges and tunnels
                  are maintained by the U.S. government. The EU subsidizes the European
                  rail transport infrastructure, which includes electrical lines.

               
               
               
               
                  Railroad infrastructure
                  includes rail gauge
                  , which is defined in the ASCM Supply Chain Dictionary as

               
               
               
               
                  
                  the
                     spacing of the width of the rails on a railway track, measured between
                     the inner sides of the rails. In rail transport, this is a key parameter
                     in determining interoperability because all vehicles must have running
                     gear that is compatible with the spacing. However, this spacing
                     can vary among countries and cause compatibility issues.

                  

               
               
               
               Standard rail gauge is
                  1.435 meters, or 4 feet 8.5 inches. Approximately 60 percent of the
                  world’s railroads meet this standard. “Broad gauge” refers to rail
                  gauge greater than 1.5 meters, or almost 5 feet (some go as high
                  as 1.7 meters, or 5.5 feet). “Narrow gauge” is less than 1 meter,
                  or 3.5 feet (some are as low as .6 meters, or about 2 feet).

               
               
               
               
                  Exhibit 8-18 shows
                  the worldwide use of various rail gauge sizes.

               
               
               
               China and the U.S. use
                  standard rail gauge. Brazil uses broad gauge, standard gauge, and
                  narrow gauge. Nigeria uses narrow gauge, but Nigeria’s narrow gauge
                  is the broadest of the narrow gauges.

               
               
               
               
                  Exhibit 8-18: Rail Gauge around the World[image: ../images/CLTDgraphic5b-19.png]
               
               
               
               
               
                  Source:
                     Data derived from The World Factbook 2013-14,
                     Central Intelligence Agency (www.cia.gov).
                  

               
               
               
               The differences in rail
                  gauge may seem insignificant, but if adjacent countries have different
                  rail gauges, rail shipments may need to be offloaded to another
                  mode (for example, truck). This adds time and cost to the shipment,
                  neither of which are beneficial. As trade becomes more and more
                  global, it is wise to work toward consistent gauges for interoperability.

               
               
               
               Two other components of
                  rail infrastructure are

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Switching yards, or railyards,
                        which are locations with multiple sets of tracks. In switching yards,
                        loads can be efficiently reorganized and routine maintenance can be
                        completed. The yards also provide freight car storage.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Rights of way, which include
                        the land on which the tracks are laid and the land on either side
                        of the tracks. A right of way can be on public or private land and
                        is kept free of any impediments.

                     
                     

                  
                  

               
               
               
               The various facilities
                  (terminals, depots, etc.) and power required for rail transport are
                  additional components in the railroad infrastructure. These components,
                  in part, make up rail transport’s variable and fixed costs.

               
               

            
            
         
         
         
         
            
            
            International Rail Use

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Larger countries make use
                  of train transport to haul products. Russia, China, and North America
                  all find it easy to use the mode that covers long distances with
                  ease. In Africa, 90 percent of the freight that moves is transported
                  in containers, fitting easily with rail transport.

               
               
               
               In the EU, rail transport
                  volume is linked to a country’s geographical position, with centrally
                  located countries having the highest freight volume. In 2015, rail
                  transport across the EU hauled more than 415 billion ton-kilometers.
                  However, rail is relatively low compared to road transport in most
                  EU countries. Greater technical harmony between rail systems (for
                  example, compatible rail gauges) and the development of strategic
                  cross-border railway routes will help to remove barriers to rail
                  in the EU and its neighboring markets.

               
               
               
               The global rail network
                  is primarily a collection of unlinked national rail systems with the
                  following types of rail lines:

               
               
               
               
                  
                  
                  	
                     
                     
                     Penetration lines link
                        a country’s port cities with its interior for access to natural resources.
                        These are found in developing countries as well as in resource-rich locations
                        like Canada and Australia.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Regional
                        networks serve high-density populations with the goal to move as
                        many people and as much freight as possible. Markets include western
                        Europe, northeastern North America, coastal China, and Japan.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Transcontinental
                        lines were initially established for national sovereignty and territorial
                        conquest (for example, rail systems that link New York and Los Angeles in
                        North America, Perth and Adelaide in Australia, or Buenos Aires
                        and Valparaiso in South America). Most recently this type of rail
                        line has been used to transport containers across the North American
                        land bridge.

                     
                     

                  
                  

               
               
               
               Both domestically and abroad,
                  rail transport depends on a solid infrastructure for rail transport
                  to thrive.

               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Types
            of Carriers and Railcars

         
         
         
         
            
            
            This area
               starts by discussing different types of carriers and freight, before
               describing the different types of railcars that are used for those
               freight types.

            
            

         
         
         
         
         
            
            
            Types of Carriers
               and Freight

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Rail carriers
                  are categorized by what types of freight they carry and by how far
                  they carry that freight. Especially in larger countries and geographical
                  areas, small local and regional carriers play a role distinct from
                  larger long-distance carriers. The requirements of the goods being
                  shipped play an important role in determining the role of various
                  carriers, as the transportation requirements for livestock are very different
                  from those for grain, for example.

               
               
               
               
                  
                  Types of Carriers

                  
                  
                  
                  The types of rail carriers
                     in the U.S. include Class I carriers, regional carriers, local carriers,
                     and switching and terminal carriers. Class I and regional carriers
                     are line-haul carriers, while local carriers may offer either switching
                     and terminal services or short-line routes.

                  
                  
                  
                  Line-haul carriers travel at least 350
                     miles (563 kilometers) from origin to destination. Regional carriers
                     generally serve four to six states (between 400 and 650 miles or
                     about 643 and 1,046 kilometers). Internationally, freight railroads
                     follow a similar pattern.

                  
                  
                  
                  Short-line
                     carriers perform point-to-point services over short distances, often operating
                     on fewer than 50 miles (80 kilometers) of track. In the U.S., approximately 20
                     percent of the short-line carriers travel on 15 or fewer miles (24
                     or fewer kilometers) of track, serving a single state or community.
                     Short-line carriers are generally the mode used for local drayage.

                  
                  
               
               
               
               
                  
                  Types of Freight

                  
                  
                  
                  Shippers that are looking for cost savings
                     and that have a schedule accommodating a long lead time may find
                     rail transport to be the most attractive mode. Rail is especially good
                     for shippers that can ship directly from origin to destination without
                     making an intermodal switch.

                  
                  
                  
                  Typical
                     freight for rail transport includes heavy, bulk commodities that
                     are impervious to weather and need to be hauled a long distance
                     (805 kilometers or 500 miles or more). It may include raw materials,
                     finished goods, or both.

                  
                  
                  
                  If
                     a company’s product falls under one of the following categories,
                     rail transport may be the best mode to select:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Food ingredients (for example, beans, oils,
                           coffee)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Livestock
                           (for example, cattle, sheep, fowl)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Farm
                           products (for example, flours, grains, seeds)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Construction
                           materials (for example, cement, sand, industrial spools of wire, trusses)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Nonmetallic
                           materials

                        
                        

                     
                     
                     
                     	
                        
                        
                        Mined
                           goods (for example, coal, steel)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Chemicals

                        
                        

                     
                     
                     
                     	
                        
                        
                        Transportation
                           equipment (for example, cars and trucks, automotive assemblies, farm
                           equipment)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Break-bulk
                           goods (for example, bags, bales, barrels, boxes, cartons, drums,
                           pallets, or sacks)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Bulk
                           goods

                        
                        

                     
                     

                  
                  
                  
                  As an
                     example of the quantity of these products transported every year,
                     in 2017 U.S. Class I rail transport hauled 1.6 million carloads
                     of grain and other agricultural products, 1.6 million carloads of
                     food products, 2.1 million carloads of chemicals, and 1.2 million
                     carloads of lumber and paper products.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Types of Railcars

            
            
            
            
            
               
               
               
               
               
                  Railroad companies own
                  the railcars, although private companies can also own railcars and
                  containers for their shipping needs. The basic unit of measure in
                  rail transport is a carload, and the basic railcar is a boxcar.
                  The boxcar and other prevalent types of railcars are shown in Exhibit 8-19.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 8-19: Types of Railcars
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Boxcars: Boxcars can be plain
                                    containers on wheels, or they can be equipped with various features.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 [image: ../images/CLTDgraphic5b-20a.png]
                                 
                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Hopper cars: Hopper cars carry
                                    loose bulk commodities like coal, ore, grain, sand, and concrete
                                    and use gravity for unloading. Hoppers may be covered.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 [image: ../images/CLTDgraphic5b-20b.png]
                                 
                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Flatcars: Flatcars can accommodate
                                    cars or other transportation vehicles. Flatcars can be stacked two
                                    or three high for more efficient transport. They can have guards
                                    on the sides to help keep cargo contained.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 [image: ../images/CLTDgraphic5b-20c-01.png]
                                 
                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Tank cars: Tank cars hold gases
                                    and liquids like chemicals or food ingredients. Liquid freight is
                                    pumped into a tank car from a pipeline or another transport mode.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 [image: ../images/CLTDgraphic5b-20d.png]
                                 
                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Refrigerated cars: Refrigerated
                                    cars (also known as “reefers”) keep food and other freight refrigerated
                                    for an entire journey.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 [image: ../images/CLTDgraphic5b-20e.png]
                                 
                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Gondola cars: Gondola cars
                                    are open-topped cars that haul lumber, scrap metal, coiled wires,
                                    and other odd shapes. They use gravity for unloading.
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                  Other types of railcars
                  are used in intermodal transport.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        
                        Intermodal railcars. Configurations
                        of car types for intermodal rail transport include trailer on a
                        flatcar (piggyback) and double-stacks.

                     
                     
                     
                     The ASCM
                           Supply Chain Dictionary defines trailer
                           on a flatcar (TOFC)
                        , also called piggyback, as “a
                        specialized form of containerization in which motor and rail transport
                        coordinate.” A TOFC can also be a container on a flatcar (COFC).
                        This method involves moving from ship or truck to rail (or from
                        rail to truck or ship).

                     
                     
                     
                     Double-stacks
                        are railroad trailers built lower to the ground than regular trailers that
                        accommodate a stack of two (and sometimes three) containers.

                     
                     
                     
                     See Exhibit 8-20.

                     
                     
                     
                     
                        Exhibit 8-20: Piggyback and Double-Stack[image: ../images/CLTDgraphic5b-21.png]
                     
                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        RoadRailer®
                           . The RoadRailer® is a proprietary intermodal
                        trailer for road and train transport that has both truck and railroad
                        wheels, as shown in Exhibit 8-21. Note
                        that this type of trailer has both steel wheels and rubber tires.
                        While the steel wheels add quite a bit of weight to each trailer,
                        the efficiency of transport in using this trailer—unloading trailers
                        from the train and reloading trailers onto trucks—more than makes
                        up for the weight.

                     
                     
                     
                     
                        Exhibit 8-21: RoadRailer®
                           [image: ../images/CLTDgraphic5b-22.png]
                     
                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Rail Service Innovations

            
            
            
            
            
               
               
               
               
               
                  
                  Specialized equipment,
                  flexible schedules, and intermodal services are important considerations
                  when making a transportation choice, as railroads compete with other modes
                  for business. Rail transport companies have been diligent in keeping equipment
                  up to date. Specialized equipment now in service includes temperature-controlled
                  COFCs, cushioned appliance railcars, and tri-level railcars (adjustable
                  for moving large or small vehicles) as well as the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Unit trains carry heavy goods
                        that are low in value (for example, grain and coal). A unit train
                        has up to one and one-half miles (2.4 kilometers) of railcars moving along
                        mainline transit corridors. Another use for the unit train is transporting assemblies
                        used in automobile manufacturing. Benefits include economies of scale,
                        uniform composition (simplifies railcar collection and distribution),
                        and a limited number of customers, which minimizes the number of
                        origins and destinations. Unit trains usually run nonstop along
                        high-density corridors, avoiding major urban rail hubs. (These are
                        called rail freight corridors in the EU and dedicated freight corridors
                        in India.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Articulated trains have cars
                        joined either permanently or semi-permanently for operation as a
                        unit, unlike a train that has cars that may be separated for use
                        in other trains. Articulated trains can haul up to 10 containers
                        in a single car, which saves setup time in railyards.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Double-stack cars have two
                        containers stacked one on top of the other, which gives each car
                        twice as much cargo space. In the U.S., tunnels are at least 21
                        feet high, accommodating two standard 9½-foot containers.

                     
                     

                  
                  

               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Rail Market Structure and
            Operating/Service Characteristics

         
         
         
         
            
            
            Rail transportation has unique infrastructure
               requirements and ownership methods when contrasted to modes such as air, water, and
               road.
               These characteristics drive the cost structures and help make rail the most economical
               option for long-distance transportation of heavy, inexpensive materials.

            
            

         
         
         
         
         
            
            
            Rail Market Structure and Sales
               Strategy

            
            
            
            
            
               
               
               
               
               
                  
                  Rail service must compete with the other transport modes,
                  with the most competition coming from road transportation. In the U.S., motor carriers
                  have
                  access to an extensive road network, including the U.S. government–sponsored interstate
                  highways. In contrast to the underwritten highway infrastructure, railroad tracks
                  are the
                  responsibility of the railroads. This alone gives road transport a financial advantage.

               
               
               
               Internationally, railroads occupy a lot of land:

               
               
               
               
                  
                  
                  	
                     
                     
                     Brazil has over 28,000
                        kilometers (17,400 miles) of track.

                     
                     

                  
                  
                  
                  	
                     
                     
                     China has approximately 100,000
                        kilometers (62,000 miles) of track.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Russia has around 85,000
                        kilometers (52,000 miles) of track.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Germany has nearly 42,000
                        kilometers (26,000 miles) of track.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The U.S. has nearly 260,000
                        kilometers (160,000 miles) of track.

                     
                     

                  
                  

               
               
               
               Mergers between railroad companies have lessened some
                  competition. It is difficult to enter the business due to the large capital investment
                  needed for tracks, terminals, locomotives, and other infrastructure requirements.

               
               
               
               In the EU, Regulation (EU) No 913/2010 (Rail Freight
                  Regulation) created the European Rail Network for Competitive Freight. It requested
                  member
                  states to establish international market-oriented rail freight corridors, which strengthen
                  the EU’s international markets.

               
               
               
               As supply chain professionals become more sophisticated
                  with forecasting demand, they can tolerate longer lead times. With cost and capacity
                  being
                  important criteria to consider, shippers are trading lead times for space availability
                  at a
                  lower price: a perfect time for rail transport to increase its market share.

               
               

            
            
         
         
         
         
            
            
            Capability and Cost Structures

            
            
            
            
            
               
               
               
               
               
                  
                  Rail transport is an economical choice for hauling
                  long-distance freight. Only pipelines and water transport cost less than rail, with
                  water
                  being the only method that comes close on speed and bulk transport, and these modes
                  may not
                  be appropriate for the freight. (Pipelines can carry only limited freight on a limited
                  route; water transport locations are not always convenient.) One national average
                  for moving
                  a ton of freight by rail is 701.6 kilometers (436 miles) on about 4 liters (1 gallon)
                  of
                  fuel. In addition, rail transport is capable of hauling a wide variety of freight
                  with its
                  specialized containers and flexible service.

               
               
               
               The railroad industry is in a slightly different
                  situation than other transport modes, because rail is the only mode that owns and
                  maintains
                  its own networks and terminals. Railroads have three types of costs: variable,
                  semi-variable, and fixed.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        Variable costs are of immediate concern to railroad management, because they
                        account for a large portion of rail’s revenue spend. As with motor carriers, labor
                        is
                        the largest variable cost for railroads, followed by fuel and power costs.

                     
                     
                     
                     The largest group of labor costs is incurred by train
                        and engine employees and maintenance workers. While the standard crew for a train
                        is two
                        persons, railroads employ workers at terminals and maintain their own lines. According
                        to Coyle in Transportation—A Global Supply Chain
                           Perspective, the cost of labor in 2015 for U.S. railroads was US$0.243 cents per
                        revenue dollar. Railroad labor is represented by many different unions, typically
                        classified as operating, non-operating craft, and non-operating industrial. According
                        to
                        the European Transport Workers’ Federation, railway trade unions in all European
                        countries are facing huge decreases in railway employment and job security.

                     
                     
                     
                     Even with efficient propulsion units and increased
                        productivity and fuel efficiency, fuel costs take up the second largest percentage
                        of
                        railroad revenue. By using more fuel-efficient engines and taking other measures,
                        the
                        industry has been able to partially offset the increase in fuel costs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        Semi-variable costs account for more than 40 percent of railroad expenses and
                        include the costs to maintain rights of way, terminal structures, and
                        equipment.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        Fixed costs for railways include acquisition of rights of way, terminal
                        facilities, and equipment. Railway right of way is the largest cost incurred by the
                        railroad industry. Private terminal facilities include freight yards (where trains
                        are
                        sorted and assembled) and terminal areas. Railway equipment, specifically the
                        locomotives and other rolling stock, can be a very high fixed cost.

                     
                     

                  
                  

               
               
               
               Rail generally incurs high fixed costs and low variable
                  costs.

               
               

            
            
         
         
         
         
            
            
            Capacity, Speed, and Accessibility

            
            
            
            
            
               
               
               
               
               
                  
                  Capacity

                  
                  
                  
                  
                     
                     
                     Rail transport carries high volumes
                     of bulk freight, but the volumes transported by water and pipeline exceed them. If
                     a
                     shipper’s cargo consists of oil, natural gas, or slurry, then pipeline is the way
                     to go;
                     if a shipper is proximal to a navigable waterway, then water transport would generally
                     be
                     an optimal choice. 

                  
                  
                  
                  As a land mode, rail transport
                     carries loads far greater than is possible by road transport. In fact, just one railcar
                     carries the freight of more than four trucks.

                  
                  
                  
                  Rail’s strength is in handling large volumes of low-value commodities over long
                     distances.

                  
                  
               
               
               
               
                  
                  Speed

                  
                  
                  
                  Rail transport falls in the middle for
                     speed when compared to other modes (road, water, pipeline, and air). Customs paperwork
                     can
                     be handled en route; no time is lost waiting at border crossings. In addition, high-speed
                     rail links are available for freight rail transport in the EU.

                  
                  
               
               
               
               
                  
                  Accessibility/Flexibility

                  
                  
                  
                  With 24-hour
                     monitoring and visibility, rail transport’s cargo is accessible for viewing whenever
                     a
                     shipper wants to view it. With its intermodal capacity, rail transport can deliver
                     freight
                     to a destination (via road transport) with little or no shipper interaction.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Environmental Efficiency/Efficacy and Safety

            
            
            
            
            
               
               
               
               
               
                  
                  Environmental Efficiency/Efficacy

                  
                  
                  
                  
                     
                     As the most
                     efficient method of land transport, railroads are 3.5 times more energy-efficient
                     than
                     trucks. According to the U.S. Bureau of Transportation’s “Transportation Statistics
                     Annual
                     Report 2016,” freight locomotives are responsible for approximately 2.6 percent of
                     transportation-related greenhouse gas (GHG) emissions in the United States. Compare
                     that
                     to freight truck transport’s 23 percent of GHG emissions. Similarly, in the EU, rail
                     has
                     8.5 percent of the market share but contributes less than 1.5 percent of the EU transport
                     sector’s CO2 emissions.

                  
                  
                  
                  It is the structure of power generation that determines air pollution
                     characteristics. Trains in North America tend to be powered by diesel-fired electric
                     generators, which then use electric power to move the locomotive that pulls the rest
                     of
                     the train. In the EU, most trains are electric only.

                  
                  
                  
                  Requiring far less fuel translates to far fewer carbon emissions;
                     avoiding highway congestion add up to a far more environmentally friendly mode (i.e.,
                     lower air pollution, lower noise). Fuel management systems can assist in increasing
                     fuel
                     efficiency by almost 15 percent as well.

                  
                  
                  
                  As
                     older locomotives are replaced with new Tier 4 locomotives, the environmental impact
                     of
                     rail transport will continue to drop. Tier 4 diesel locomotives can reduce particulate
                     emissions by 90 percent and nitrogen oxide emissions by 80 percent.

                  
                  
               
               
               
               
                  
                  Safety

                  
                  
                  
                  Rail transport is safer than road
                     transport, but rail’s safety record falls behind that for air, water, and pipeline.
                     Railroads have been investing in technology to keep things safer on the tracks. For
                     example, drones and ultrasound technology are being used to detect flaws in steel
                     rail
                     track. (Faulty track is a leading cause of accidents.) GPS-type tools can track shipment
                     progress from origin to destination. Positive train control technology can help to
                     manage
                     train speeds as well as spacing between trains on the same set of rails, thus helping
                     to
                     prevent derailments and collisions.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 4: Rail Issues and Challenges

         
         
         
         
            
            
            Rail poses unique challenges, in large part due
               to the nature of rail lines and issues like lack of standardization between rail
               gauges.

            
            

         
         
         
         
         
            
            
            Schedule Flexibility, Rigid Operations, and Lead Time

            
            
            
            
            
               
               
               
               
               
                  
                  Because rail has a fixed infrastructure, rail
                  transport cannot adjust quickly to changes in land use. For example, in cities where
                  warehouse locations have been converted to housing or retail. In addition to the
                  fixed infrastructure, the following are also issues with flexibility:

               
               
               
               
                  
                  
                  	
                     
                     
                     A train’s timetable
                        is fixed and may not fit with business requirements.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Incompatible rail gauge
                        between adjacent countries can require cargo transfer when crossing an
                        international border.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Railroads cannot
                        respond quickly to unforeseen delays, which may disrupt business schedules.
                        For example, an avalanche can close off a railroad during the winter in the
                        mountains.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Geography can create
                        difficulties for rail transport. For example, some locations are susceptible
                        to earthquakes.

                     
                     

                  
                  

               
               
               
               As a rule, rail transport is a slow means of
                  shipping when considering the whole journey, not just the rail leg. Congestion can
                  be a problem. Freight trains must work their schedule around passenger trains, and,
                  depending on the country and the city, this can cause significant delays. New
                  regulations in the EU have helped to ease this situation somewhat.

               
               
               
               
                  Long lead times are appropriate for shippers with
                  heavy loads or a high volume of freight to move long distances. Intermodal transport
                  (from rail to truck) is an option for some freight with a shorter lead time.

               
               

            
            
         
         
         
         
            
            
            Interconnectivity and Challenges Outside of North
               America

            
            
            
            
            
               
               
               
               
               
                  
                  Interconnectivity

                  
                  
                  
                  
                     
                     
                     
                     
                     Because
                     door-to-door delivery is not always possible, loads need to be double-handled.
                     The first and last leg of the transport is often via road freight. When moving
                     internationally, connectivity across national boundaries is a key success
                     factor.

                  
                  
                  
                  
                     Exhibit 8-22 shows a map of how rail
                     systems are or are not interconnected (as recorded in 2008).

                  
                  
                  
                  
                     Exhibit 8-22: World Rail Network[image: ../images/CLTDgraphic5b-23.png]
                  
                  
                  
                  
                  
                     Source: ©
                        European Union, Joint Research Centre
                        (http://forobs.jrc.ec.europa.eu/products/gam/sources.php).
                     

                  
                  
                  
                  This is information that is likely to
                     continue to change over time, as more and more rail transport systems are added.
                     In the EU, recent completion of the rail freight corridors have connected Sweden
                     with Italy. In India, plans are underway for three dedicated freight rail
                     corridors that cover the continent. China and South America are working together
                     to expand freight rail service that connects Brazil with Peruvian ports.

                  
                  
                  
                  China is developing a New Silk Road rail
                     line using international gauge to go from Beijing to Italy, and the line already
                     exists to Tehran, Iran, where there is a ferry service to connect to the
                     European rail system. This “Belt and Road Initiative” envisions the railroad as
                     the “belt” and additional investments in ocean transport as the maritime “silk
                     road.” For example, the China-Pakistan Economic Corridor is being planned as
                     part of the project to get freight by rail to the ocean for water transport. It
                     is estimated that spending will total US$1.3 trillion by 2027 and involve at
                     least 157 nations and international organizations. Part of the reason for these
                     bold plans is to accelerate the movement of goods that are too expensive to ship
                     by air but need a mode of transit that is faster than water. However, at
                     present, trains headed to Tehran are limited to 100 single-stacked containers
                     (200 TEUs). In contrast, some North American rail lines can haul 800 TEUs at a
                     time.

                  
                  
                  
                  Shippers will soon be able to
                     take advantage of the efficiency of rail service from all corners of the
                     world.

                  
                  
               
               
               
               
                  
                  Challenges Outside of North America

                  
                  
                  
                  Double- and triple-stacking is not particularly feasible in
                     Europe due to the electrical lines needed for the trains. In addition, scarce
                     border crossings and incompatible rail gauges impede the rail transport of
                     freight.

                  
                  
                  
                  Rail systems in countries in
                     which the railroads are run by the government have sometimes been criticized as
                     “slow to innovate, unresponsive, dependent on large management staffs, and
                     subject to political influence” (as noted in Transportation—A Global Supply Chain Perspective by Coyle et
                     al.).

                  
                  
               
               

            
            
         
         
         
         
            
            
            Derailment and Vibration Tests

            
            
            
            
            
               
               
               
               
               
                  
                  Derailment

                  
                  
                  
                  
                     
                     Not only can a derailed
                     train cause issues for the transport company; derailments cost time and money.
                     Train derailment may be due to human error or equipment failure. It is generally
                     due to human error when it occurs with a train traveling at 10 miles (16
                     kilometers) per hour or less, often from an error in brake operations or
                     improper train handling, improper use of switching, or improper blocking and
                     braking. Derailment is mostly equipment-related when it occurs with a train
                     traveling at more than 25 miles (40 kilometers) per hour and may be due to
                     broken axles, journal defects, bearing failures, or track problems (for example,
                     debris on tracks or cracked rails). Derailments also occur when a load shifts,
                     when liquid cargo sloshes around in the tank car, or when freight is not
                     distributed evenly.

                  
                  
               
               
               
               
                  
                  Vibration Tests

                  
                  
                  
                  
                     Rail wagons are
                     subjected to severe shocks as they are shunted around railyards. Shunting is
                     when a train stops abruptly, which can damage some types of cargo. Vibration and
                     package testing have been done to narrow down the causes of in-transit damage.
                     Goods may need to have additional packaging or bracing to avoid damage. The
                     metal on metal surface (and lack of potholes) actually keeps the main journey
                     relatively smooth.

                  
                  
                  
                  Vibration has also
                     been found to cause track wear and tear. This can be handled with preventive
                     maintenance.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Section D: Air
            Transport

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Define the relative strengths and weaknesses
                     of air transportation

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     situations in which air would be the best choice of transportation
                     mode

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     key aspects of air transportation infrastructure

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     the types and classifications of vehicles used for air transportation

                  
                  

               
               
               
               	
                  
                  
                  Define
                     major sources of fixed and variable costs for air transportation

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     challenges specific to air transportation.

                  
                  

               
               

            
            
            
            
               Exhibit 8-23: Air Transport[image: ../images/CLTDgraphic5b-24.jpg]
            
            
            
            
            The air transport mode moves
               specific kinds of freight in an aircraft’s cargo hold or interior
               cabin. At one time, air was used only for emergency freight shipments
               and was governed by regulations that covered when, how, and what
               freight could be delivered. Deregulation of the U.S. interstate
               air transport industry in the late 1970s removed government control
               over commercial aviation in terms of airfare, routes, and market
               entry of new airlines.

            
            
            
            Air is now able to support
               modern e-commerce with one- to two-day shipping, which would have
               been more difficult or nearly impossible without deregulation. Indeed,
               it is difficult to imagine online retail stores being successful
               in a world without air cargo shippers such as FedEx and UPS.

            
            
            
            The deregulation of U.S.
               air transport has also been beneficial to international commerce,
               resulting in wider access to domestic and international products
               and promotion of U.S. trade to international markets. It has been
               possible to reduce total costs through the efficiencies of hub-and-spoke
               models for air cargo, which has brought more U.S. products to international
               markets.

            
            
            
            Remaining inefficiencies
               in the air cargo industry are found in the parts still subject to economic
               regulation—the airports. Seventy percent of transit time for air
               cargo is spent on the ground, waiting in line at congested terminals.
               Because time is air cargo’s comparative advantage, this represents
               a significant impediment to realizing the full benefits of cargo
               sent by air freight.

            
            
            
            Air carriers like FedEx
               and UPS Air have scheduled global freight service. This began as
               expedited document delivery and has evolved into packaged overnight
               and two-day freight transport.

            
            
            
            Additional services that
               may be provided by an air transport company include ground handling
               activities (for example, loading and unloading the aircraft, refueling,
               and preparing the aircraft for flight), aircraft leasing, or aircraft
               maintenance. However, many airlines are choosing to outsource ground
               handling services and instead concentrate on core activities (for
               example, human resources, cargo handling operations, pilots and
               flight attendants, accounting).

            
            
            
            Due to international laws
               and geographic characteristics, there are limitations on where airports
               can be built and where aircraft are allowed to fly. Besides location,
               the main restrictions affecting air transport include security requirements,
               freight weight, and freight dimensions.

            
            
            
            Like water and motor carriers,
               air infrastructure is government-funded. Airlines are responsible
               for aircraft and landing strip lease payments, landing fees, and
               equipment maintenance, but they are not responsible for maintenance
               of the infrastructure.

            
            
            
            Air transport serves the
               supply chain as well as health care, government, and other specialized
               businesses needing transport services with short or no lead time.
               The cargo in air freight includes high-value, low-weight semi-finished
               and finished goods. Typical products include computers, perishable
               foods, apparel, precision instruments, medical devices and supplies,
               pharmaceuticals, periodicals, and electronics. Additional cargo
               that finds its way to air freight includes animals, auto parts and accessories,
               flowers, machinery, and metal products.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Air Infrastructure and Types of
            Carriers and Containers

         
         
         
         
            
            
            This area discusses air infrastructure, commercial and independent
               carriers, and container types.

            
            

         
         
         
         
         
            
            
            Air Infrastructure

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  When determining a flight route, air carriers have
                  a number of infrastructure characteristics to consider, including landing fees,
                  weather factors, runway length, terminal facilities, and ramp access for freight
                  transfer.

               
               
               
               
                  
                  Airports

                  
                  
                  
                  
                     
                     
                     Airport operations are not
                     as complex as seaport operations, although their operations are more
                     time-sensitive. Primary responsibilities for air freight operations usually
                     belong to the air cargo companies, including cargo-handling contractors, freight
                     forwarders, trucking companies, and 3PLs.

                  
                  
                  
                  Two main types of cargo-friendly airports around the world
                     move millions of tons of international freight: commercial service airports and
                     cargo service airports. Commercial service airports are publicly owned airports
                     with scheduled passenger service of at least 2,500 boarded passengers each
                     calendar year. Cargo service airports may provide passenger service but also
                     provide cargo-only air transportation.

                  
                  
                  
                  Airports are governed by a port authority, similar to a seaport
                     authority.

                  
                  
               
               
               
               
                  
                  Air
                     Terminals

                  
                  
                  
                  Carriers at air terminals
                     perform passenger, cargo, and aircraft services. Cargo is routed to specific
                     planes for shipment to the destination airport or to delivery vehicles. When
                     carrier operations become larger and more complex, they require more detailed
                     facilities, called hubs.

                  
                  
                  
                  In addition to
                     the buildings, runways, and hangars that are part of an airport, airport
                     security and air traffic control are also integral to any airport’s
                     infrastructure. These are usually government-controlled.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        An air traffic
                           control system is at or near all airports. Besides directing air traffic
                           using radar and other tools, the air traffic control center manages
                           takeoffs, landings, and ground traffic. Air traffic controllers can
                           advise pilots and airlines whether to fly or not depending on weather
                           and other situations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Airport security
                           agencies around the world work constantly to improve passenger screening
                           technology, control access to at-risk areas, and update processes to
                           stay ahead of evolving threats.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Air
                     Hubs and Spokes

                  
                  
                  
                  
                     The hub-and-spoke
                     model refers to an efficient system for routing air (and other) traffic. For
                     example, in the U.S., major airlines each have at least one hub from which
                     passengers and freight are routed to destinations. (See Exhibit 8-24.)

                  
                  
                  
                  
                     Exhibit 8-24: Sample Hub-and-Spoke Model for Air Carrier Efficiency[image: ../images/CLTDgraphic5b-25.png]
                  
                  
                  
                  
                  Air cargo hubs are similar to break-bulk
                     terminals for motor carriers. They can allow access for flights from
                     less-populated areas to connect through hubs to other regions or countries. By
                     using the hub airport approach, carriers are able to assign larger planes to
                     higher-density routes between the hubs and major metropolitan area airports. The
                     hubs are located around the world, based on geographical position and proximity
                     to markets.

                  
                  
                  
                  Hubs are used by airlines,
                     freight forwarding companies, and air cargo companies to maximize the best use
                     of carrying capacity over long distances. The freight forwarding companies
                     consolidate cargo, which is then delivered between air hubs. At the air hubs,
                     the cargo is broken down and loaded into another mode of transportation for
                     final delivery.

                  
                  
                  
                  The largest air cargo
                     hubs include O’Hare in Chicago, Heathrow in London, Charles de Gaulle in Paris,
                     Schipol in Amsterdam, and the airports in Frankfurt, Dubai, Singapore, and Hong
                     Kong. Though the air hub system is used in several major trade routes around the
                     world, there are many areas of the world that are not served by the system.
                     Sometimes, smaller cargo aircraft are needed to make direct deliveries between
                     destinations.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Air Carriers

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  Shippers have a wide variety of airplanes and
                  airlines to choose from. Small commuter planes to wide-body aircraft present enough
                  options to satisfy any company.

               
               
               
               The majority of U.S. domestic air cargo is handled
                  by carriers like FedEx, UPS, Delta Cargo, and United Cargo; the majority of
                  international air cargo is handled by carriers like FedEx, UPS, Korean Air Lines,
                  Cathay Pacific, and Lufthansa.

               
               
               
               Aircraft used for hauling cargo includes

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Combination carriers, which carry freight
                        and passengers during the same trip. Combination carriers can hold freight
                        on the main deck as well as in the freight hold (belly). Passenger luggage
                        has priority over air freight on combination carriers. Freight can be bumped
                        from a flight to accommodate additional passengers and their
                        luggage.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Air cargo carriers, which focus on
                        letters, envelopes, packages, and freight (as opposed to passengers in
                        addition to freight). There are two types of air cargo carriers:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Integrated
                              carriers, for example, FedEx and UPS, provide door-to-door service
                              via intermodal transport. They have a well-developed service that
                              dominates the U.S. market for next-day and second-day delivery of
                              letters, small packages, and small shipments.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Nonintegrated
                              carriers, including on-demand air-only services, use freight
                              forwarders and shippers to complete door-to-door service. They
                              provide speed and flexibility, with immediate and unscheduled
                              services along with same-day service.

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               
                  
                  
                  
                  
                  In general, commercial airlines (for example,
                  Emirates, Korean Air, Qatar Airways, Lufthansa) provide passenger flights, giving
                  freight any room in the freight hold (or belly) not already occupied by luggage.
                  Independent freight service providers (for example, FedEx, DHL, UPS, Cargolux, IAG)
                  are dedicated freight carriers.

               
               
               
               Nearly all passenger aircraft has room in the
                  freight hold for transporting cargo along with baggage. This freight is handled much
                  like luggage (i.e., loose, not palletized). Some carriers have larger aircraft that
                  can accommodate palletized or containerized cargo that is secured to the
                  aircraft.

               
               
               
               Aircraft bodies come in the following size
                  categories:

               
               
               
               
                  
                  
                  	
                     
                     
                     Narrow body

                     
                     

                  
                  
                  
                  	
                     
                     
                     Wide body

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cargo body

                     
                     

                  
                  
                  
                  	
                     
                     
                     Combination

                     
                     

                  
                  

               
               
               
               Each of these aircraft bodies is designed for a
                  specific payload and flight range. For example, a cargo aircraft would hold more
                  freight than a narrow body aircraft, while a narrow body aircraft has a larger
                  flight range. A low-belly aircraft describes the cargo space in certain commercial
                  aircraft that is deeper than the standard cargo space in passenger aircraft, thus
                  allowing more freight to be loaded.

               
               

            
            
         
         
         
         
            
            
            Air Container Types

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  With a limited amount of space in the body of
                  most planes, there are relatively few container types available for use in air
                  transport. Project cargo (e.g., vehicles, airplane bodies, large equipment, etc.)
                  may be shipped in the hold of a specialized aircraft given proper bracing and so on.
                  The primary container type for air travel is the unit load device.

               
               
               
               
                  
                  Unit
                     Load Devices

                  
                  
                  
                  Unit load devices
                     (ULDs) are either aircraft pallet and pallet net combinations or aircraft
                     containers. ULDs are removable aircraft parts subject to strict requirements of
                     civil aviation authorities, from design, testing, production, and operations to
                     repair and maintenance. An airworthy ULD must be structurally capable of
                     restraining the loads and providing adequate protection to the aircraft systems
                     and structure during flight.

                  
                  
                  
                  
                     Exhibit 8-25 shows a ULD.

                  
                  
                  
                  
                     Exhibit 8-25: Unit Load Device[image: ../images/CLTDgraphic5b-27.jpg]
                  
                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Air Market Structure and Sales
            Strategy

         
         
         
         
            
            
            Here we look at the structure of air markets, rates and load factor, and
               competition.

            
            

         
         
         
         
         
            
            
            Air Market Structure

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Air carriers play an important role in both domestic and
                  international freight. Air transport handles only a small percentage of the weight
                  that is
                  transported each year, but it moves between 35 and 40 percent of the value that is
                  transported. The International Air Transport Association
                     (IATA) is, as defined in the ASCM Supply Chain Dictionary, “an international industry trade group that represents the interests of the
                  airline industry.” According to IATA, over US$6 trillion worth of goods is transported
                  by
                  air. On average, the air cargo business generates 10 percent of airline revenues,
                  which is
                  more than twice the revenue earned from first-class passengers.

               
               
               
               Shippers may choose to use air transport for freight if
                  the market is unpredictable, demand exceeds the local supply or is infrequent, or
                  the
                  freight is seasonal. In addition, a shipper may opt for air transport if the danger
                  of
                  breakage or spoilage is great or the cost of insurance for a long-term voyage is too
                  high.

               
               
               
               Air freight transport’s main benefit to the supply chain
                  is delivery speed. Because of this, a company can eliminate the need for warehousing
                  and
                  greatly reduce its inventory.

               
               
               
               The advantage of air freight transport is that cargo is
                  securely and quickly carried over long distances. The benefits of this include

               
               
               
               
                  
                  
                  	
                     
                     
                     Perishable goods are available
                        all year instead of only seasonally.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Critical equipment can be
                        provided on short notice.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Humanitarian aid can be
                        delivered quickly and effectively.

                     
                     

                  
                  

               
               
               
               An added value for shippers is the visibility that comes
                  from technology and business intelligence tools. Shippers can track shipments from
                  documentation through flight scheduling, all the way to final delivery and acceptance.
                  This
                  improved supply chain visibility allows shippers to plan and manage supply chains
                  with
                  higher degrees of confidence.

               
               
               
               Disadvantages of air freight transport include

               
               
               
               
                  
                  
                  	
                     
                     
                     Aircraft dimensions limit cargo
                        size and weight.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Air safety and security limit
                        what types of cargo can be carried.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Air cargo ends up with a high
                        unit cost, which could affect the market for the shipper’s product.

                     
                     

                  
                  

               
               
               
               Shippers most often use air carriers under the following
                  circumstances:

               
               
               
               
                  
                  
                  	
                     
                     
                     Rapid transit of low-weight,
                        high-value products that travel long distances (as with electronic components)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Emergency transport over long
                        distances of critical repair parts (as with medical devices or supplies), products
                        that
                        enable stocking point fulfillment of sales (as with new computers), or essential
                        components delivered quickly over a long distance to keep a production process moving
                        (as with car manufacturing)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Rapid transit over long
                        distances of seasonal or perishable items (as with holiday plants or produce)

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Rates and Load Factor

            
            
            
            
            
               
               
               
               
               
                  Passenger pricing and cargo pricing are very different.
                  With passenger pricing, the cost of a flight is essentially whatever the market will
                  bear
                  and is based on seats. With cargo pricing, carriers charge by the greater of either
                  weight
                  or dimensional weight (called dim weight or dim factor), which is the cubic volume
                  (length
                  times width times height) divided by an artificially selected number (UPS and FedEx
                  divide
                  by 139 inches/pounds for U.S. export and by 5,000 for centimeters/kilogram). This
                  means that
                  large but light packages are charged more than the charge their actual weight would
                  incur.
                  Charging a shipper by dim weight is one way air freight companies charge for bulky
                  cargo; an
                  air carrier cannot add an extra trailer or boxcar to accommodate bulky cargo.

               
               
               
               In any case, air freight’s cost to shippers is the
                  highest among all transport modes, preventing some shippers from using air transport
                  as a
                  result.

               
               
               
               
                  
                  Operational
                     Efficiency: Load Factor

                  
                  
                  
                  
                     A measure of operating
                     efficiency is the load factor, which measures the percentage of a plane’s capacity
                     that is
                     used. Another way to think of load factor is as a dimension factor (dim factor). The
                     load
                     factor for international freight can create a very high cost that discourages bulky
                     cargo.

                  
                  
                  
                  To determine the load factor for air cargo,
                     first determine the cargo’s volume:
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                  Once volume is known,
                     calculate the load factor:
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                  If a plane’s load factor is
                     too low, that is, if there is too much room available in a cargo plane, the airline
                     may
                     feel that it’s better to use a smaller plane. It has been standard practice for the
                     air
                     transport industry to use large-capacity planes for high-demand routes (for example,
                     Chicago to New York) and smaller planes for low-demand routes (for example, Pittsburgh
                     to
                     Memphis).

                  
                  
               
               

            
            
         
         
         
         
            
            
            Competition

            
            
            
            
            
               
               
               
               
               Because most products transported by air must be
                  delivered in a short period of time, air freight carriers have little competition
                  from other
                  modes. This is because none of the other transport modes can come close to the speed
                  at
                  which air carriers can deliver goods to a distant destination. Motor transport may
                  be a
                  competitor if the cargo has a destination within 800 miles (1,287.5 kilometers). Since
                  deregulation, air cargo carriers have been more competitive with their rates, but
                  surface
                  transportation modes are still far less expensive.

               
               
               
               From an intermodal perspective, air freight companies
                  compete with each other in terms of the frequency and timing of flights and door-to-door
                  delivery. Commercial passenger air carriers have an advantage over other air carriers
                  with
                  their fixed schedules and regular flights. Shippers can schedule freight deliveries
                  based on
                  standard and scheduled flights. Passenger air carriers have more limited space for
                  transporting cargo, which may be a challenge for a shipper.

               
               
               
               Integrated carriers like FedEx, UPS, and DHL present
                  different competitive advantages, as they have their own ground transport to move
                  from the
                  terminal to the customer. Nonintegrated carriers are generally used only during an
                  emergency
                  or with unusual cargo because of their high costs.

               
               
               
               
                  Air transportation meets the challenges of compressed
                  shipping cycles caused by decreased order lots, shortened product shelf life, and
                  increased
                  customer demands for product availability. Shippers can choose the most suitable service
                  level that meets their specific needs and provides the best balance between required
                  transit
                  time and planned transportation costs.

               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Air Operating/Service
            Characteristics

         
         
         
         
            
            
            Air transport is highly dependent on variable costs, as
               it does not rely much on privately owned infrastructure. Service characteristics that
               make
               air transport attractive are speed and flexibility, but these may be balanced by capacity
               and safety restrictions.

            
            

         
         
         
         
         
            
            
            Cost Structure

            
            
            
            
            
               
               
               
               
               
                  The majority of air transport’s total operating costs are
                  variable as opposed to fixed (80 percent compared to 20 percent).

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        Variable costs include fuel,
                        airport landing fees, aircraft maintenance, and labor. As with most transportation
                        modes, fuel and labor make up most of the variable costs.

                     
                     
                     
                     For the air carrier industry, approximately 34 percent of operating
                        costs are for fuel. Fuel price increases can cause air carriers to scrutinize the
                        planes
                        in their fleet and the routes they fly. Though aircraft manufacturers continue to
                        work
                        on developing more fuel-efficient planes, it may cost an air carrier more to add new
                        planes than to pay higher fuel costs for the current fleet.

                     
                     
                     
                     Air carriers require a variety of employees, including pilots,
                        copilots, flight engineers, flight attendants, communications personnel, mechanics,
                        ground crews, and office and management personnel.

                     
                     
                     
                     Air freight forwarders incur a cost for shippers. An air freight
                        forwarder will charge for different levels of service. For example, a shipper may
                        choose
                        to use a deferred service, which delivers goods within seven days at a lower cost,
                        instead of an express service, which delivers goods within one to three days at a
                        much
                        higher cost.

                     
                     
                     
                     Equipment costs also vary, based on
                        plane size. Larger planes cost more to operate, but the cost per seat-mile is less.
                        (Larger planes can carry more passengers and freight, and the higher cost is spread
                        out
                        over a greater number of units, for example, seats.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        Fixed costs include aircraft
                        purchases or leases, specialized handling systems, and containers for cargo. These
                        asset
                        costs can be broken down into depreciation, finance charges, and insurance.

                     
                     

                  
                  

               
               
               
               Large-scale air carriers do have some economies of scale,
                  in part from the more extensive use of larger planes. However, sufficient demand must
                  be
                  present for efficient use of these planes. Another influence for large-scale air carrier
                  operations is the integrated communication network required for activities like operating
                  controls and passenger reservations.

               
               

            
            
         
         
         
         
            
            
            Capacity and Speed

            
            
            
            
            
               
               
               
               
               
                  
                  Capacity

                  
                  
                  
                  
                     
                     With passenger aircraft, cargo is of
                     secondary importance to passenger luggage. When passenger air carriers are used for
                     freight transport, small-size shipments are necessary, sometimes as low as 10
                     pounds.

                  
                  
                  
                  Air cargo carrier capacity is measured in
                     lanes, quoted as “Number of lanes per week.” For example, one air carrier may have
                     five
                     lanes per week, but that capacity can be reduced to two lanes per week during monsoon
                     season. In order to be successful, a shipper’s air freight needs must line up with
                     an air
                     carrier’s availability.

                  
                  
                  
                  Shippers may also consider
                     the benefit of less packaging for items shipped via air. Because packages shipped
                     through
                     air transport have a smoother ride, they do not need to be shipped in containers (although
                     ULDs allow a variety of packages to be combined into one unit for transport).

                  
                  
                  
                  For small and lightweight items like documents, small
                     packages, and other smaller items, there are a variety of air carrier services available.
                     Airmail, express air freight, scheduled air freight, charter air freight, aircraft
                     leasing, onboard courier services, and air freight forwarder services have all evolved
                     to
                     serve the unique needs of shippers with air cargo.

                  
                  
               
               
               
               
                  
                  Speed

                  
                  
                  
                  Air carriers are the fastest of all
                     modes of transportation, providing products to distant customers in a short amount
                     of
                     time. For shippers whose freight needs to reach a destination quickly (such as perishable
                     goods), air transport provides the best value when the freight fits within an air
                     carrier’s dimensional capacity.

                  
                  
                  
                  For airports on
                     high-density routes, air carrier frequency is great; for airports not on high-density
                     routes, air carrier frequency is low. This can minimize the advantage of speed for
                     shippers who operate around the low-density routes. For most shippers opting to ship
                     freight with an air carrier, the speed and arrival reliability is worth the price.
                     When
                     using air transportation, shippers also have the option to reduce inventory levels
                     and
                     still be able to respond quickly when stock is low.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Accessibility/Flexibility

            
            
            
            
            
               
               
               
               
               
                  Despite their advantage of speed over long distances, air
                  carriers do not necessarily have the means for getting freight to and from the airport.
                  Shippers (or another service) must ensure that parcels and other cargo are delivered
                  to the
                  airport for shipment. Air carriers can overcome accessibility barriers by providing
                  delivery
                  vehicles for shipper convenience. While air carriers cannot make door-to-door deliveries,
                  they can work with a delivery service to pick up freight from the airport and deliver
                  it to
                  a destination.

               
               
               
               Commercial carriers may not have the flexibility that
                  dedicated cargo carriers do (for example, FedEx and other dedicated cargo carriers
                  have
                  their own fleets of delivery vehicles), but they may provide whatever they can for
                  a
                  competitive edge. As a shipper, you may wish to select a carrier that has access to
                  door-to-door delivery.

               
               
               
               In addition to the dedicated cargo carriers, shippers
                  have the option of using a third-party service such as an onboard courier service
                  (OBC) or
                  an air freight forwarder. An OBC, often called a cargo agent, checks the cargo (usually
                  critical parts or documents delivered in pouches) instead of any luggage and accompanies
                  the
                  freight to its destination. The air freight forwarder provides pickup and delivery
                  service
                  to and from the shipper, consolidates shipments into larger units, prepares shipping
                  documentation, and tenders shipments to the airlines. To the airlines, air freight
                  forwarders are shippers.

               
               

            
            
         
         
         
         
            
            
            Environmental Efficiency/Efficacy

            
            
            
            
            
               
               
               
               
               
                  IATA and the International Civil Aviation Organization
                  (ICAO) have both played a role in promoting environmental protection. In 1983, the
                  ICAO (a
                  United Nations organization) established an environmental group, the Committee on
                  Aviation
                  Environmental Protection (CAEP). At present, this committee includes a variety of
                  other
                  groups whose focus is on both the operational and technical ends of aircraft emissions
                  and
                  noise reduction. The IATA has published its vision for air transport to become a carbon-free
                  mode of transportation in the next 50 years.

               
               
               
               By focusing on new technologies and changes to
                  infrastructure and operations, these and other air transport organizations have made
                  strides
                  in taking responsibility for air and noise pollution:

               
               
               
               
                  
                  
                  	
                     
                     
                     New technologies have resulted
                        in more fuel-efficient aircraft engines, lighter-weight aircraft bodies, and
                        efficiencies in wing design.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Changes in ground operations
                        have resulted in fewer toxins and waste (for example, recycling the chemical runoff
                        from
                        de-icing airplanes).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Additional innovations have
                        resulted in new biofuels. The air carrier Virgin Atlantic uses biofuel for part of
                        its
                        fuel, demonstrating the potential for cleaner jet fuel.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Changes in air traffic control
                        routing have helped to lessen noise pollution experienced in neighborhoods close to
                        airfields.

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Safety

            
            
            
            
            
               
               
               
               
               
                  One of the safety regulations governing air transport
                  carriers is controlling the number of takeoffs and landings at specific airports.
                  This might
                  support aircraft safety, but it also impedes the level of service an air freight carrier
                  can
                  give to its customers.

               
               
               
               Air carriers in the U.S. are governed by the FAA, while
                  international air carriers are governed by IATA. In addition, the U.S. trade organization
                  A4A (Airlines for America) partners with IATA to set standards for air carrier safety:

               
               
               
               
                  
                  To ensure the safety of
                     passengers and employees, airlines work with government agencies to implement a range
                     of
                     safety and security measures for air cargo and its supply chain—from manufacturers
                     and
                     shippers to forwarders and carriers. Around the world, governments are working together
                     to
                     enhance and further expedite the shipping experience and develop risk-based security
                     programs that would set cargo standards across countries and regions.

                  

               
               
               
               To minimize the risks with air cargo and air carriers, a
                  number of steps have become standard in the industry:

               
               
               
               
                  
                  
                  	
                     
                     
                     Cargo screening and
                        inspection

                     
                     

                  
                  
                  
                  	
                     
                     
                     Air cargo security programs for
                        facility and staff

                     
                     

                  
                  
                  
                  	
                     
                     
                     “Known shipper” programs with
                        multiple points of contact

                     
                     

                  
                  
                  
                  	
                     
                     
                     Aircraft and air cargo area
                        restrictions

                     
                     

                  
                  
                  
                  	
                     
                     
                     Recent technologies for
                        protecting cargo, staff, aircraft, and airports (for example, biometrics, sturdier
                        containers, staff training)

                     
                     

                  
                  
                  
                  	
                     
                     
                     More cargo-only aircraft for
                        freight (which eliminates shipping in the belly hold of a passenger aircraft)

                     
                     

                  
                  

               
               

            
            
         
         
   
      
         
         
         
         Topic 4: Air Issues and Challenges

         
         
         
         
            
            
            Obstacles to air carriers’ profitable growth include
               competition and security challenges as well as the cost of doing business (for example,
               rising fuel prices, next-day trucking services, Department of Homeland Security fees,
               cargo
               screening, training). These costs have an impact on the air freight industry of more
               than
               US$400 billion annually.

            
            
            
            The biggest issue for airports is ensuring the
               continuous flow of air traffic, including the amount of passengers and cargo. This
               can be
               especially challenging given the archaic radar-based navigation control systems used
               by air
               traffic controllers today.

            
            

         
         
         
         
         
            
            
            Availability

            
            
            
            
            
               
               
               
               
               
                  From airport to airport, air freight is very fast.
                  Shippers can plan with flight schedules for either passenger or cargo flights. This
                  is
                  perhaps the best way to set up air transport. Airport congestion, delays with freight
                  handling and customs, and administration can diminish an aircraft’s speed factor.
                  A shipper
                  should complete as many shipment activities as possible (for example, the necessary
                  forms)
                  before the departure date to minimize last-minute delays.

               
               
               
               
                  One aspect of air carrier availability has to do with
                  teaser rates marketed to the public in order to increase the carrier’s seat-miles.
                  When
                  shippers try to book cargo space on these commercial flights, there may be no availability
                  due to the number of passengers and the bulk of their luggage.

               
               
               
               Airport security may delay freight movement, but it is
                  something that can be planned for. Shippers will do well to anticipate security delays
                  when
                  using air transport. Take advantage of online airline updates about departure or arrival
                  times; track freight as it travels using the online tools. Use the technology to keep
                  on top
                  of your business.

               
               
               
               Another benefit of air freight transport is lead-time
                  economy. This phrase refers to the short lead time between ordering and receiving
                  goods and
                  materials. Air freight supports this with the speed at which it delivers materials.
                  Perhaps
                  more than any other supply chain aspect, lead time can support or thwart a company’s
                  operational efficiency.

               
               

            
            
         
         
         
         
            
            
            Regulations and Restrictions

            
            
            
            
            
               
               
               
               
               
                  
                  Regulations

                  
                  
                  
                  
                     
                     The air freight business is
                     governed by regulations, both domestically and internationally. As noted elsewhere,
                     in the
                     U.S., the FAA governs air carriers, airports, and air traffic control. Internationally,
                     the IATA and the ICAO fill this regulatory role. The ICAO standardizes licensing.

                  
                  
                  
                  Under IATA and ICAO rules, a country can limit the
                     number of flights in or out of its airspace. In the early 1990s, the U.S. and the
                     Netherlands created an open skies agreement that removed any limits between the two
                     countries. Since then, a number of countries have entered into similar agreements.

                  
                  
                  
                  Shippers should be careful about packaging, as air
                     freight carriers could be charged for excess packaging. Take time to determine the
                     best
                     kind of packaging to use: conventional vs. light. (Remember, packaging translates
                     into
                     extra weight.) When an item does not have sufficient packaging, insurance carriers
                     may not
                     cover the item.

                  
                  
               
               
               
               
                  
                  Restrictions

                  
                  
                  
                  IATA and ICAO prohibit shipment
                     of dangerous materials to limit the amount of destruction that can occur in flight.
                     Refer
                     to the most current version of the Dangerous Goods Regulations, published each year
                     by
                     IATA, provided in the Additional Resources.

                  
                  
                  
                  Air
                     freight carriers tend to keep cargo at low temperatures and lower air pressure for
                     cost
                     savings. Shippers with delicate medical instruments or animals need to specify if
                     their
                     cargo is sensitive to low temperatures or air pressure.

                  
                  
                  
                  Medical devices and other freight that is powered by batteries are
                     subject to various restrictions, depending on the device and the airline. Certain
                     batteries (for example, chargeable or non-chargeable lithium batteries) may require
                     airline approval because the batteries may spontaneously combust during flight. Shippers
                     must contact the air carrier for guidelines covering the transport of medical devices
                     and
                     other battery-operated freight.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Security, Scheduling, and Technology

            
            
            
            
            
               
               
               
               
               
                  
                  Security

                  
                  
                  
                  
                     
                     
                     
                     
                     In the U.S., the Transportation
                     Security Agency (TSA), which is part of the Department of Homeland Security, has
                     responsibility for transportation security. The TSA requires advance information about
                     shipments through electronic manifests before air freight can depart and land. Several
                     other mechanisms are standard practices of the TSA, including establishing partnerships
                     with the shipping community, screening risky freight with a variety of tools (for
                     example,
                     non-intrusive radiation and canine inspection), and using computer tools to evaluate
                     the
                     risk of shipments before they enter U.S. airspace.

                  
                  
                  
                  Security, both on the ground and in transit, affects the air freight
                     transport mode more than the other modes. Consider the number of pieces of luggage
                     and
                     freight carried by air in a year, and then imagine scanning each piece for explosives.
                     The
                     challenge of maintaining a secure environment on aircraft is a continually evolving
                     process.

                  
                  
               
               
               
               
                  
                  Scheduling

                  
                  
                  
                  Airlines offer both scheduled and
                     charter services for freight transport. Freight can be scheduled for transport either
                     in
                     the aircraft belly during passenger flights or with an all-cargo air freighter company.
                     The main benefit to a scheduled flight service is its predictability. A drawback is
                     that
                     commercial passenger flights may not have sufficient room for transporting your freight,
                     as passenger luggage takes precedence.

                  
                  
                  
                  Charter
                     services are available from both private and commercial businesses. The main benefit
                     to a
                     charter freight service is flexibility to adjust its service to meet the shipper’s
                     schedule and cargo requirements. A drawback to charter services is the high price
                     for the
                     convenience of setting up a schedule unique to your needs. In addition, charter services
                     can be difficult to procure without a relationship with a freight forwarder or the
                     charter
                     service.

                  
                  
               
               
               
               
                  
                  Technology

                  
                  
                  
                  Errors in an airline reservation
                     system and other network issues can ground flights for shippers. While not a frequent
                     occurrence, this can be very disruptive; consider the delays caused by a backup of
                     flights
                     when a busy airport is shut down for an hour or two.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Documentation Delays, Split Shipments, and Ground
               Transport

            
            
            
            
            
               
               
               
               
               
                  
                  Documentation Delays

                  
                  
                  
                  
                     
                     Although air transport
                     is fast, it often loses momentum because of delays due to airport congestion, paperwork,
                     and customs delays. Data deficiencies can also delay air cargo shipments. Some common
                     examples would be data and documentation lost in translation between languages or
                     data
                     lost by accident.

                  
                  
                  
                  Because sending products from
                     one international destination may mean working with a multitude of carriers, requirements,
                     and legalities, shippers are advised to make a checklist before committing to a
                     relationship with an intermediary. The shipper also has reporting responsibilities
                     as the
                     exporter of record. While a forwarder can perform the filing service, it is the shipper
                     that must provide the information.

                  
                  
               
               
               
               
                  
                  Split
                     Shipments

                  
                  
                  
                  
                     Split shipments can also be the
                     result of documentation and chosen service level, posing another potential challenge
                     that
                     could result in delays. Split shipments occur when an air carrier transports cargo
                     covered
                     under a single air waybill on more than one aircraft. It is not uncommon for cargo
                     to be
                     split during clearance and delivery. The forwarder and the shipper have no control
                     over
                     the cargo once tendered to an air carrier. They can request no cargo splits; however,
                     what
                     is more effective is choosing carriers that prove to be reliable and efficient and
                     that
                     provide the best options for your individual needs.

                  
                  
               
               
               
               
                  
                  Ground
                     Transport

                  
                  
                  
                  
                     Air freight carriers do not
                     necessarily have ground transport as part of their business. Without ground transport
                     service, an air freight carrier may be introducing delays, loss, and breakage when
                     removing freight from an aircraft’s cargo hold to load onto ground transport for
                     door-to-door delivery. Pickup and/or delivery can be a time and cost issue. Coyle
                     notes in
                     Transportation—A Global Supply Chain Perspective,
                     however, that this might be changing. Some carriers are beginning to provide door-to-door
                     service, and air carriers such as FedEx and UPS own delivery vehicles.

                  
                  
                  
                  Road transport is already part of the dedicated airline
                     freight companies’ business, so delays and handling issues are not as likely for them.
                     From a shipper’s perspective, it may make more sense to investigate the dedicated
                     freight
                     company’s service. Integrated carriers have already been mentioned as an option for
                     shippers who wish to work with a carrier that owns air cargo as well as truck
                     equipment.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Weather

            
            
            
            
            
               
               
               
               
               
                  
                  Air transport is the mode most sensitive to weather.
                  Storms, wind, fog, and temperature and pressure extremes all affect flights, and every
                  phase
                  of a flight can be affected by weather. Air carriers must deal with adverse weather
                  regularly, and the costs can be significant.

               
               
               
               Air traffic control (ATC) may delay departing and
                  arriving aircraft when visibility is reduced. Wind can cause problems, too. The ATC
                  may
                  space aircraft further apart (causing problems with landing) or halt takeoffs and
                  landings
                  altogether.

               
               
               
               While a flight is in progress, wind and air temperature
                  can greatly affect mileage and on-time performance. Thunderstorms can close air routes
                  for
                  hundreds of kilometers or miles. Volcanic ash, especially hazardous to aircraft engines,
                  forces costly re-routes or work stoppage. For example, the 2010 eruption of the
                  Eyjafjallajökull volcano in Iceland stopped international air transport from the EU
                  for six
                  days. EU air carriers filed for government compensation for the money lost during
                  the
                  volcanic disruption.

               
               
               
               Though other forms of transport may have to deal with
                  occasional road closures due to heavy snow or flooding, road closures occur less frequently
                  than the atmospheric conditions that affect air transport. Shippers may wish to factor
                  in
                  weather-related costs when they budget for air transport.

               
               
               
               Electronic navigation instruments help pilots maneuver
                  through most weather, and this helps mitigate some of the risks and costs associated
                  with
                  atmospheric conditions when shipping via air.

               
               

            
            
         
         
   
      
         
         
         
         Section E: Ocean
            and Inland Waterway Transportation

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Define the relative strengths and weaknesses
                     of water transportation

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     situations in which water would be the best choice of transportation mode

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     key aspects of water transportation infrastructure

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     the types and classifications of vehicles used for water transportation

                  
                  

               
               
               
               	
                  
                  
                  Define
                     major sources of fixed and variable costs for water transportation

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     challenges specific to water transportation.

                  
                  

               
               

            
            
            
            
               Exhibit 8-26: Water Freight Transport[image: ../images/CLTDgraphic5b-28.jpg]
            
            
            
            
            Water transport is the oldest
               mode to support international commerce. From sailing vessels as
               early as the third century BC, to steamships in the 19th century,
               to diesel-powered vessels in the early 20th century, water transport
               covers countries’ interior waterways as well as the oceans.

            
            
            
            In the U.S., water transportation
               was the main way to travel long distances until the railroad took
               its place in the 1840s. Transatlantic trade was managed by oceangoing vessels
               throughout the 19th century, and international trade is still carried
               out largely by water transport.

            
            
            
            Historically, navigable
               waters for trade were the world’s major rivers. The U.S. has the Mississippi
               and its tributaries. In Europe there are the Danube and the Rhine,
               among others; in China, the Yangtze; in South America, the Amazon;
               in Africa, the Congo; and, in India, the Ganges.

            
            
            
            Canals have enabled transport
               from the oceans inland or from one body of water to another. In
               the U.S., the intercoastal waterways along the Atlantic, the Pacific,
               and the Gulf of Mexico have transformed how freight is moved. Further
               south, the Panama Canal offers a shortcut from the Pacific to the
               Atlantic. The Suez Canal in Egypt connects the Mediterranean and
               the Red Sea, allowing easy access between Asia, India, northern
               Africa, and the European Union. Ocean carriers are able to move inland
               and through land, extending international trade further than seaports
               make possible.

            
            
            
            Cargo carried by water freight
               includes almost everything from low-value commodities to imported
               autos. Examples of some bulk commodities often carried by water
               transport include petroleum and petroleum products, coal, iron ore,
               chemicals, farm and forest products (grains, wood), and construction
               materials.

            
            
            
            The benefit to shippers
               of water transport is its low cost and relative security while in transit.
               When a shipper needs to move high tonnage for low cost and the shipment
               is not time-sensitive, water is the best solution. In addition to
               its low cost, the slow speed of water transport provides inventory
               storage while freight is in transit. This supports supply chain
               logistics.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Water
            Transport Infrastructure and Classifications

         
         
         
         
            
            
            Ports, which can be located
               either on internal waterways or along coastlines, are often operated
               by local government agencies. A port authority manages the port
               and the port infrastructure. In addition to owning the land, setting
               fees, and sometimes levying taxes, port authorities can also operate
               shipping terminals, airports, and railroads, depending on the location.

            
            
            
            Terminal handling charges
               vary from port to port and by the type of cargo being handled, which
               also dictates the container classification used. Some ports offer
               free freight storage for a limited period of time before the ship
               is loaded or after the ship has been unloaded. If this time period
               exceeds the agreed-upon amount of time for any reason, the ship
               is charged demurrage.

            
            

         
         
         
         
         
            
            
            Inland Ports and Seaports

            
            
            
            
            
               
               
               
               
               
                  
                  Inland Ports

                  
                  
                  
                  
                     
                     
                     
                     
                     The ASCM
                        Supply Chain Dictionary defines short-sea shipping as

                  
                  
                  
                  
                     
                     a
                        form of water transportation that does not cross an ocean but instead
                        utilizes coastal and inland waterways to move shipments from maritime ports
                        to their destination. It is often used as an alternative to road transportation.

                     

                  
                  
                  
                  Terminals for inland ports
                     are located along canals, rivers, and intercoastal waterways. The
                     terminals may handle a variety of freight or may be specific to
                     one commodity (for example, coal). During periods of drought or
                     cycles of low water, dredging equipment may be stored at an inland
                     waterway terminal, enabling quick access to the water for dredging
                     and clearing.

                  
                  
               
               
               
               
                  
                  Seaports

                  
                  
                  
                  
                     
                     
                     Ports along coastlines
                     are used for the import and export of goods and cargo from one country
                     to another. It is not possible for all ports to handle all types
                     of cargo; some have separate terminals for different types of cargo,
                     and some specialize in one type of cargo. There can be anywhere
                     from one to 20 terminals in a port.

                  
                  
                  
                  Organizations and individuals involved
                     in seaport operations vary by country, but most often include the
                     port authority, ocean carriers and their agents, pilots, stevedores/
                     longshoremen, chandlers, freight forwarders, customs brokers, customer agents,
                     and landside carriers.

                  
                  
                  
                  Water
                     depth is an important consideration at seaports. Water must be deep
                     and unobstructed, both in the channel leading to the port and at
                     the wharf. Most ports are near the shoreline and are not naturally
                     deep, so the waterway must be dredged regularly and occasionally
                     must be made deeper for larger ships. Large ships also require a
                     wide basin to accommodate their turning radius.

                  
                  
                  
                  Direct delivery refers to a ship that is
                     loaded from or unloaded onto a motor carrier or other method of
                     transportation. Ports often offer a reduced charge for direct delivery
                     since it speeds up the amount of time a ship is in port, allowing
                     more ships to be loaded and unloaded. When ships are loaded and
                     unloaded, there are usually documents to be updated (for example,
                     outbound shipping documents) and freight handling (for example,
                     repackaging into a container). Ports need to ensure the availability
                     of sufficient trucks to keep the delivery process moving.

                  
                  
                  
                  Seaport operations may
                     have one or more chassis pools (depending on the size of the port).
                     A chassis pool facilitates freight movement from ships to trucks
                     or trains. The chassis pool reduces the need for repositioning,
                     which keeps chassis circulating throughout the system.

                  
                  
                  
                  Over the last few decades,
                     many international water terminals have increased the mechanization
                     of their freight-handling systems. Equipping ports with cranes, forklifts,
                     and other handling equipment helps speed the loading and unloading process.
                     In addition, certain types of freight, such as coal, grains, or
                     oil, require more technically advanced loading equipment (for example,
                     pneumatic loaders or railcar dumping equipment). Before an importer
                     or exporter determines which port to use, they must consider the
                     basic facility, equipment, and services. The infrastructure can greatly
                     affect a shipper’s capabilities and capacity.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Water Freight
               Classifications

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  Just as in road transportation, common freight
                  classifications for water include less-than-container load and full-container
                  load. Bulk shipping is another common classification, often used
                  for commodities like grain or mined materials.

               
               
               
               
                  
                  Container Sizes

                  
                  
                  
                  The ASCM
                        Supply Chain Dictionary defines a container as
                     “a large box in which commodities to be shipped are placed.”

                  
                  
                  
                  There are many different
                     types of containers, categorized by dry cargo or specific purpose.
                     The transportation industry refers to all containers in 20-foot increments.
                     The most common are 20- and 40-foot dry containers.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        A typical 20-foot (6-meter)
                           container adheres to freight container guidelines in ISO 668 and
                           ISO 1496. The Dictionary defines twenty-foot equivalent unit (TEU) as

                        
                        
                        
                        
                           
                           a
                              measurement used to describe the carrying capacity of a cargo ship
                              or a terminal’s handling capacity. One TEU equals a standard 20-foot
                              x 8-foot x 8-foot (length x width x height) shipping container.

                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Units
                           that are 40 feet (12 meters), double the length of a TEU, are called
                           forty-foot equivalent unit (FEUs).

                        
                        

                     
                     

                  
                  
                  
                  Containers’ specific dimensions and capacity
                     may vary due to manufacturer, container age, and container owner.
                     Some countries use cubic meters in referring to the size of containers.
                     For exact specifications, refer to the container’s Container Safe Convention
                     (CSC) plate or the manufacturer’s provided dimensions.

                  
                  
               
               
               
               
                  
                  Less-than-Container/Carload

                  
                  
                  
                  
                     
                     
                     Less-than-container/carload (LCL) is
                     defined in the ASCM Supply Chain
                        Dictionary as

                  
                  
                  
                  
                     
                     a shipment that occupies less than the
                        maximum cubic or weight capacity of a container and therefore is
                        shipped in the same container with other LCL cargo. As such, these
                        shipments do not qualify for carload quantity rate discounts.

                     

                  
                  
                  
                  LCLs are individual shipments
                     that are too small to be shipped as a full container. They need
                     to go to freight forwarders for consolidation with other LCL freight
                     and then get shipped in a full container once consolidated. LCLs
                     are handled more than larger shipments and therefore must be organized
                     on a pallet or in a crate or box before being combined with other
                     LCLs.

                  
                  
               
               
               
               
                  
                  Full-Container Load

                  
                  
                  
                  The Dictionary defines full-container load (FCL) as

                  
                  
                  
                  
                     
                     a
                        container that has been filled close to its volume or weight limit
                        or that holds only one shipper’s order and the shipper has requested
                        it be the only order in the container.

                     

                  
                  
                  
                  An FCL can also be a container that the
                     shipper requests to be the only shipment in the container.

                  
                  
               
               
               
               
                  
                  Bulk Freight

                  
                  
                  
                  
                     
                     
                     Bulk freight
                     is loose and must be transferred in and out of shipment containers
                     via vacuums, scoops, pumps, or conveyors. It is often carried via
                     water, rail, or pipeline due to its large mass and volume.

                  
                  
                  
                  Bulk carriers may include
                     crude carriers designed to carry petroleum products, dry-bulk carriers
                     for loose cargo like grains and coal, or gas carriers that move compressed
                     gases like liquefied natural gas.

                  
                  
                  
                  Bulk
                     freight uses shipment capacity with high efficiency, but it is more susceptible
                     to theft, contamination, and spillage than packaged shipments are.
                     These types of shipments also require specialized equipment at terminals
                     for loading and unloading, which may cause issues and delays at
                     ports and transfer facilities that are not properly equipped.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Water
            Vessel Types

         
         
         
         
            
            
            Water transport is handled
               by a variety of types of carriers, including liner vessels, charter
               vessels, private vessels, common vessels, lakers, and barges. Each
               of these types has specific qualities that make it an attractive
               transport mode. Before we look at the carriers, it is important
               to understand some of the factors that determine the capacity of
               the vessels.

            
            

         
         
         
         
         
            
            
            Weights and Measures

            
            
            
            
            
               
               
               
               
               
                  It can be difficult to
                  determine the weight of a ship, but it is crucial for shippers to know,
                  as charges are based on weight (tonnage). There are different ways
                  to express the weight of a ship, and there are different types of
                  tonnes. For example, in the American system of measurement, a short
                  ton is 907 kilograms (2,000 pounds) and a long ton is 1,016 kilograms
                  (2,240 pounds). A tonne can also be volumetric: One volumetric tonne
                  is three cubic meters (100 cubic feet). A tonne is a unit of measurement
                  of mass weight in the metric system, and it is equal to 1,000 kilograms (2,204
                  pounds).

               
               
               
               
                  The maximum weight that
                  a ship can carry—its deadweight (dwt)—is expressed in long or short
                  tons (or metric tonnes) and volumetric capacity. What the ship can accept
                  as freight is generally less than its deadweight, because the maximum
                  weight includes fuel, supplies, and ballast (a solid or liquid matter
                  used for stability). Therefore, a ship’s deadweight capacity is
                  larger than its actual capacity for freight. Also, what the ship
                  carries can affect its measurement. A ship carrying iron ore will reach
                  the tonnage capacity before it reaches its volumetric capacity,
                  and a ship carrying grain will reach its volumetric capacity before
                  it reaches its tonnage capacity.

               
               
               
               
                  The size of an ocean carrier
                  determines its trade route due to restrictions at certain ports
                  of entry. Carriers are measured by the amount they can carry, determined
                  by water displacement. A ship can be considered fully loaded at
                  different drafts. (“Draft” refers to the depth at which the ship
                  sits in the water.) Draft can depend on the season, the latitude
                  of travel, and the water density. (Saltwater is denser than freshwater,
                  so ships in freshwater sit lower in the water than ships with the
                  same weight in saltwater.)

               
               
               
               
                  A ship has a line (called
                  the Plimsoll line) and marks on its side to indicate how deep it should
                  sit in the water. Two other letters indicate the authority under
                  which the ship is registered. A horizontal line cuts through these
                  two letters to indicate whether cargo is loaded evenly. Ships sink
                  to T (tropical) at their deepest, and they sink to S (summer) at
                  deadweight. Other letter designations include W (winter), WNA (winter North
                  Atlantic), F (freshwater), and TF (tropical freshwater). Exhibit 8-27 illustrates
                  a Plimsoll line.

               
               
               
               
                  Exhibit 8-27: Plimsoll line[image: ../images/CLTDgraphic20-11.png]
               
               
               
               
               Ocean ships are also measured
                  by their ability to move through the locks of the Panama and Suez
                  canals. At one time, most ships could pass through these canals. Ships
                  that can move through the expanded Panama Canal, known as Panamax
                  ships, must have a deadweight that does not exceed 125,000 long
                  tons; those that can move through the Suez Canal—Suezmax ships—must
                  have a maximum deadweight of 200,000 metric tons. Ships that are
                  too long or too wide to move through these canals are called post-Panamax
                  or post-Suezmax ships.

               
               
               
               Now let’s look at the types
                  of carriers for water transport.

               
               

            
            
         
         
         
         
            
            
            Liner Carriers

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  Liner carriers travel specific
                  routes on specific schedules. Flexible as to the freight it carries,
                  a liner carrier can haul bulk or break-bulk freight, or it can operate
                  as a containership and haul nearly any other kind of freight.

               
               
               
               Three main types of liner
                  carriers are in current operation.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        Roll-on, roll-off (RORO) ships are
                        basically large ferries. The carrier drives automobiles and other
                        motor vehicles directly onto the ship using built-in ramps and then
                        drives or tows the vehicles off the ship at the cargo’s destination.
                        A livestock version of this is known as a TOTO ship, which stands
                        for “trot on, trot off.” See Exhibit 8-28.

                     
                     
                     
                     
                        Exhibit 8-28: RORO Ship[image: ../images/CLTDgraphic5b-29.jpg]
                     
                     
                     

                  
                  

               
               
               
               
                  Source:
                     © Jan Meyer. Used with permission.
                  

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        Bulk carriers haul cargo with
                        low value-to-weight ratios (for example, ores, grain, coal, scrap
                        metal). Cargo is loaded and unloaded through large openings on the ship’s
                        holds. Watertight walls between holds accommodate more than one
                        type of cargo.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Containerships haul standardized
                        containers (20- or 40-foot equivalent units—TEUs and FEUs). Break-bulk
                        shipments are possible with containerships, which vary in size based
                        on the quantity of cargo being hauled. Containerships can carry
                        as few as 400 containers or as many as 19,000. (See Exhibit 8-29.)
                        The new megaships consume 50 percent less fuel than the average
                        ships currently on the Europe-Asia route. The economies of scale
                        and fuel savings cause rate differences between competitors and
                        push more competition for market share.

                     
                     
                     
                     
                        Exhibit 8-29: Megaship[image: ../images/CLTDgraphic5b-30.jpg]
                     
                     
                     

                  
                  

               
               
               
               
                  Source:
                     Keith Skipper, CC BY-SA 2.0, https://commons.wikimedia.org/w/index.php?curid=37741003.
                  

               
               
               
               Because containers can
                  be configured in a variety of ways, they can carry cargo with specific
                  requirements, such as temperature control or special handling.

               
               

            
            
         
         
         
         
            
            
            Charter Carriers and Tankers

            
            
            
            
            
               
               
               
               
               
                  
                  Charter Carriers

                  
                  
                  
                  
                     
                     
                     
                     
                     Charter carriers are hired on a contract
                     basis and do not have standard schedules or specific routes. In
                     general, charter carriers are used for large-volume freight and
                     are often contracted through ship brokers. Ship brokers track the
                     locations and availability status of charter carriers. They negotiate
                     rates with carrier owners on behalf of the shippers, and the carrier
                     owner pays a commission fee to the broker.

                  
                  
                  
                  The two main types of charters are voyage
                     charters and time charters. As the names imply, the contracts are
                     for a specific voyage or for a specific time period. A voyage charter
                     is for one voyage with a specific cargo, from a certain origin to
                     a certain destination. In general, the shipper pays for all expenses
                     incurred during the voyage. A time charter is for any number of
                     voyages within a specific time period. The shipper may use the ship
                     in any way they want for any allowable cargo and is responsible
                     for all expenses for the ship’s operation incurred during the charter
                     period (including crew expenses).

                  
                  
                  
                  Additional charters are available without
                     any support from the carrier; these are known as bareboat or demise
                     charters. They give full control over the ship to the shipper, who
                     is responsible for the ship and all expenses related to it (including
                     hiring the crew).

                  
                  
               
               
               
               
                  
                  Tankers

                  
                  
                  
                  
                     Tankers are specific containers that are
                     used by carriers to haul oil, gas, and petroleum products. Usually
                     hauled by charter carriers, tankers range from World War II–era
                     tankers that hold 18,000 tons to very large crude carriers (VLCCs)
                     that can hold more than 300,000 tons. They are double-walled for
                     environmental protection in case of an accident. Tankers haul the
                     largest amount of cargo by tonnage.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Private and Common Carriers

            
            
            
            
            
               
               
               
               
               
                  
                  Private Carriers

                  
                  
                  
                  
                     
                     
                     
                     
                     Companies can choose to use private ocean
                     carriers to lower costs or increase control over the transportation
                     service. The difference between domestic and international private
                     carriers concerns the level of investment, regulation complexities,
                     and the risk inherent in international shipping. It may be better
                     for international shippers to use charter operations instead.

                  
                  
                  
                  In the U.S., private carriers
                     transport freight for companies that own or lease the vessels and
                     may be exempt from federal economic regulation. The Federal Maritime Commission
                     (FMC) is the governing body of ocean carriers, regulating contracts
                     and terms for the benefit of importers, exporters, and the general
                     public.

                  
                  
               
               
               
               
                  
                  Common Carriers

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     
                     Common carriers include VOCCs (vessel operating common carriers) and NVOCCs
                     (non-vessel-operating common carriers). A VOCC operates its own vessels and transports
                     cargo between
                     two countries, assuming responsibility for the cargo from origin to destination. It
                     is an
                     asset-based common carrier. The ASCM Supply Chain Dictionary
                     defines a non-vessel-operating common carrier (NVOCC) as

                  
                  
                  
                  
                     
                     
                        
                        
                        
                        
                        a consolidator of ocean freight shipments
                        that operates similarly to a freight forwarder and issues its own
                        bills of lading, thus acting as a carrier even though it does not
                        own the means of transportation being used.

                     

                  
                  
                  
                  NVOCCs provide service on a container basis.
                     (Compare the NVOCC to a freight forwarder, who provides service
                     on a transport mode or market basis. Freight forwarders also help
                     shippers with freight documentation, customs clearance services,
                     insurance services, and more.)

                  
                  
                  
                  An NVOCC is a cargo consolidator who does
                     not own a vessel but who acts as a legal carrier by accepting a
                     carrier’s required responsibilities. The NVOCC issues its own bill
                     of lading (called a house bill of lading). NVOCCs regularly book
                     container berths on ships, which helps them to get good rates for
                     their customers. The NVOCC combines shipments from various customers
                     to fill a container, which becomes freight carried by the ocean
                     carrier. Upon arrival at the destination port, the NVOCC unloads
                     and delivers the freight.

                  
                  
                  
                  Often
                     confused with international freight forwarders, NVOCCs have their
                     own distinct responsibilities:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        They
                           issue their own house bill of lading.

                        
                        

                     
                     
                     
                     	
                        
                        
                        They
                           set their own rates for ocean and intermodal shipments.

                        
                        

                     
                     
                     
                     	
                        
                        
                        They
                           can enter into service contracts with ocean carriers to purchase transportation
                           services.

                        
                        

                     
                     

                  
                  
                  
                  An
                     NVOCC does not need to be an agent or partner of a freight forwarding
                     company; a freight forwarding company can act as a partner or agent
                     for an NVOCC. Very simply, an NVOCC acts as a carrier to a shipper
                     and as a shipper to a carrier.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Lakers and Barges

            
            
            
            
            
               
               
               
               
               In the U.S., a water freight
                  carrier is usually classified by the waterway that is used.

               
               
               
               
                  Lakers are the ships traveling
                  across the Great Lakes. For the most part, lakers remain on the
                  Great Lakes, although the St. Lawrence Seaway gives access to ports
                  on the Atlantic Ocean and the Gulf of Mexico. (The route from the
                  Great Lakes to the Atlantic via the St. Lawrence is classified as
                  a coastal operation.) Lakers are not built for ocean voyages, as
                  they sit too low in the water and would not fare well during storms
                  at sea.

               
               
               
               
                  Lakers and barges are ideal
                  for freight that can be loaded by pumps, scoops, and conveyors.
                  This includes petroleum, petroleum products, taconite, and coal;
                  other freight includes bulk food ingredients, farm products, industrial
                  chemicals, minerals, and stone.

               
               
               
               The ASCM Supply Chain Dictionary defines
                  a barge as

               
               
               
               
                  
                  a
                     self-propelled, pushed, or pulled flat-bottomed ship for use in
                     inland waterways. It is frequently used to transport bulk commodities.

                  

               
               
               
               Barges and their companions,
                  tugboats, travel the rivers and arteries throughout the country.
                  It is with barges that freight from a laker can make its way to
                  the Gulf of Mexico. Ocean barges haul freight between the U.S. and
                  Puerto Rico and between small towns in Alaska.

               
               
               
               Barges haul an immense
                  amount of freight: A barge can hold as much as 60 trucks or 15 railcars,
                  and there are usually five to ten barges in a group. Shippers can
                  enjoy the efficiency of using barges to haul low-value, high-weight
                  commodities.

               
               
               
               Internationally, barges
                  are used in the same way as they are in the U.S., on rivers and tributaries.
                  The freight they carry is similar to the U.S. freight as well, including
                  ores, agricultural commodities, and petroleum-related products.
                  One difference in Europe is that containers are a significant freight
                  class. While the barges in the U.S. are towed by tugboats, many
                  barges in Europe and China are self-propelled, with crews living aboard
                  them.

               
               

            
            
         
         
         
         
            
            
            Mother and Feeder Vessels, General
               Cargo Ships, and Other Shipping Terminology

            
            
            
            
            
               
               
               
               
               
                  
                  Mother and Feeder Vessels

                  
                  
                  
                  
                     
                     
                     
                     
                     Mother and feeder vessels
                     are pairs of water carriers that work together to reach various
                     ports for cargo delivery or pickup. Larger than the feeder vessel,
                     the mother vessel serves only major ports, while the feeder vessels
                     travel short distances, either between smaller ports or between
                     smaller and major ports.

                  
                  
                  
                  Mother
                     vessels have the capacity to carry thousands of containers and cover
                     long distances compared to the feeder vessels. The average capacity
                     of a mother vessel is between 10,000 and 15,000 TEUs; the average
                     capacity of a feeder vessel is 300 to 500 TEUs.

                  
                  
                  
                  As its name implies, the feeder vessel
                     feeds cargo to the mother vessel from an origin port for transport
                     to a destination port. Near a destination port, the mother vessel feeds
                     cargo to the feeder vessel for transport to the destination. Movement
                     goes from smaller ports to major ports for exports and from major
                     ports to smaller ports for imports. Feeder vessels are often barges.

                  
                  
               
               
               
               
                  
                  General Cargo Ships

                  
                  
                  
                  
                     
                     Another type of ship is
                     the general cargo ship (also called a combination ship). These ships
                     are often hired to haul a shipload of cargo on a contract basis,
                     and they can be configured to shipper needs. With large cargo holds
                     and freight-handling equipment (cranes and other heavy equipment),
                     the general cargo ships are self-sufficient vessels. The ship crew
                     will unload and move freight when they reach a destination. General
                     cargo ships are ideal for shipping cargo to less-developed ports
                     that may lack the equipment for managing cargo.

                  
                  
               
               
               
               
                  
                  Other Shipping Vessel Terminology

                  
                  
                  
                  A number of other terms
                     describe shipping vessels by size:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Handysize. Dry-bulk
                           ships with 10,000 to 50,000 deadweight ton range. Ideal for moving
                           dry staples (rice, sugar, beans) from small port to small port.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Capesize. Large, dry-bulk ships
                           that are too large to fit through the Suez Canal and must pass by
                           the Cape of Good Hope in South Africa.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Very large crude carrier (VLCC). Oil
                           tankers with a capacity up to 300,000 deadweight tonnage.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Ultra-large crude carrier (ULCC). Oil
                           tankers with a capacity of more than 300,000 deadweight tonnage.
                           These ships are too large to maneuver into a port, so they remain
                           in deep sea. Their cargo is transferred to smaller carriers or offshore oil
                           terminals.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Offshore vessel (OSV). A specially
                           designed ship for transporting goods and personnel to customers
                           in remote areas. Water-to-water deliveries occur in places like
                           Hong Kong, creating local delivery to a carrier. OSVs also act as
                           platform supply vessels (PSVs), supplying offshore oil platforms,
                           offshore barges, and all types of specialty vessels, including anchor-handling,
                           drilling, well intervention, ice-breaking, cable-laying, seismic,
                           and fire-fighting vessels.

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Water Market Structure and
            Operating/Service Characteristics

         
         
         
         
            
            
            Water transportation is capable of hauling almost any
               commodity or good, but it is slow-moving and may be restrained by seasonal restrictions,
               such as navigable channels of water freezing during the winter months. Understanding
               these
               restrictions and other service characteristics is key to successfully using water
               transport.

            
            

         
         
         
         
         
            
            
            Water Market Structure and Sales
               Strategy

            
            
            
            
            
               
               
               
               
               
                  
                  Currently there are more than 50,000 merchant vessels
                  operating worldwide, including containerships as well as smaller vessels operating
                  on
                  interior waterways. Although the industry has had a hard time recovering from the
                  global
                  financial crisis and earnings have fluctuated, competition remains fierce as carriers
                  fight
                  for market share.

               
               
               
               Carriers are building larger vessels. The larger vessel
                  sizes are pressuring carriers to form alliances to take advantage of the economies
                  of scale.
                  It is harder to fill the larger ships completely and reap the full benefits. As of
                  April
                  2017 after the demise of the Hanjin alliance, there are three major carrier alliances,
                  which
                  account for over 70 percent of the total global container capacity for ocean transport:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        2M. Maersk Line, MSC, with a vessel sharing agreement with HMM (more than 29.5
                        percent global container capacity following a merger with Hamburg Sud)

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        THE. Hapag-Lloyd, KLINE, MOL, NYK Line, Yang Ming (16 percent global container
                        capacity)

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Ocean Alliance. CMA CGM, COSCO, Evergreen, OOCL (26 percent global container
                        capacity)

                     
                     

                  
                  

               
               
               
               These alliances do not, however, mean that competition is
                  decreasing—since they exist only operationally and not commercially. Water carriers
                  compete
                  with traffic from other modes, namely rail and pipeline. The alliances help to reduce
                  transport costs, which are more attractive to the shippers of bulk dry and liquid
                  materials.

               
               
               
               These developments impact port and terminal operations.
                  The larger vessels and resulting fewer port calls means that port infrastructures
                  must be
                  upgraded to handle the expected growth and greater peaks in service needs. It also
                  increases
                  the competition between ports.

               
               
               
               In addition, liner shipping conferences have been common
                  practice in the industry. This concept refers to shipping companies that have formed
                  an
                  association to agree on and set freight rates and passenger fares over different shipping
                  routes. There are different shipping conferences for different regions of the world.
                  Shipping conferences also adopt a wide number of policies such as allocation of customers,
                  loyalty contracts, and open pricing contracts.

               
               

            
            
         
         
         
         
            
            
            Capability and Cost Structure

            
            
            
            
            
               
               
               
               
               
                  
                  Capability

                  
                  
                  
                  
                     
                     Like rail transport, water
                     carriers can haul low-value, high-weight cargo such as coal, grain, or iron ore; like
                     pipelines, water carriers can haul petroleum products; like road and rail transport,
                     water
                     carriers haul containers filled with cargo ranging from grain to cars. Unlike any
                     of the
                     other transport modes, water transport can move heavy-weight cargo from continent
                     to
                     continent.

                  
                  
                  
                  In addition to heavy-weight, low-value
                     cargo, shippers can use water carriers to move more specialized cargo. Containers
                     can hold
                     traditional, bulk cargo as well as specialized inventory that does not lose value
                     when in
                     transit for long periods of time (for example, automobiles, furniture, non-fashion
                     apparel, certain foodstuffs).

                  
                  
               
               
               
               
                  
                  Cost
                     Structure

                  
                  
                  
                  Water transport is perhaps the least
                     expensive form of international freight transport. However, for the U.S. inland waterways
                     and the Great Lakes, it ranks between rail and motor carriers for cost. When shipping
                     bulk
                     goods and large, packaged items that need to go long distances and speed is not an
                     issue,
                     water transport is a competitive option.

                  
                  
                  
                  Water
                     carriers have relatively low fixed costs and high variable costs. The operating costs
                     for
                     water carriers are approximately 15 percent fixed and 85 percent variable.

                  
                  
                  
                  Water carriers pay user charges for locks, canals, and
                     docks as well as fuel taxes to the governments that provide these facilities. The
                     amount
                     of labor required at the terminals varies. The majority of variable expenses are
                     line-operating costs, operating rents, labor, and maintenance.

                  
                  
                  
                  Fixed costs for water carriers can include capital costs for equipment
                     (minus depreciation) and general expenses. Crew costs for barges are less than those
                     for
                     deep-sea carriers due to the size of the operation and the distance traveled.

                  
                  
                  
                  Most of the labor costs for water transportation are for
                     stevedores to move commodities from the dock onto the ship and into the hold for the
                     voyage, and then again in reverse at the point of destination. Bulk commodities that
                     can
                     be mechanically loaded and unloaded reduce the amount of labor required in the water
                     carrier industry.

                  
                  
                  
                  One way a water carrier can
                     implement cost containment is to invest in online tracking tools. These tools can
                     track
                     items into and out of containment, from origin to destination. In addition to cargo
                     details, additional details include the various tariffs, regulations, and import/export
                     requirements. Shippers can also consider freight forwarders and NVOCCs for consultation
                     or
                     hire, to ease the confusion of managing the requirements of international shipping
                     documentation.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Capacity, Speed, and Flexibility

            
            
            
            
            
               
               
               
               
               
                  
                  Capacity

                  
                  
                  
                  
                     
                     Water carriers can haul very large,
                     dense loads. Barges can haul between 1,500 to 3,000 tonnes, while lakers haul about
                     20,000
                     tonnes. Compare these loads to those of road or rail transport; it takes about 50
                     trucks
                     or 15 railcars to haul 1,500 tonnes. Ocean carriers can haul more than 19,000 TEUs,
                     with
                     each TEU’s capacity at 24,000 kilograms (52,900 pounds). However, ocean carriers may
                     reach
                     their weight limit before this volume limit in TEUs is reached.

                  
                  
                  
                  The cargo on a ship or barge can be loaded and unloaded by mechanical
                     means at low risk of theft or damage during handling and waiting for
                     handling.

                  
                  
               
               
               
               
                  
                  Speed

                  
                  
                  
                  Water transport is very slow (averaging
                     9 to 14.5 kilometers, or 5.5 to 9 miles, per hour on inland waterways and 43 kilometers,
                     or 27 miles, per hour on ocean voyages). At this speed, a ship can travel about 575
                     kilometers (a little more than 350 miles) per day. Not only is the continent-to-continent
                     ship voyage slow, port traffic causes protracted turnaround times. In addition to
                     the slow
                     journey and congested port traffic, weather and tides can create time delays.

                  
                  
                  
                  Shippers book ocean carriers for specific shipping
                     lanes, or routes. (For example, the time it takes to move from the port of Shanghai
                     to
                     Tokyo to Los Angeles is a lane with a set number of days.) With some lanes, faster
                     transit
                     is guaranteed but at a higher cost. Sometimes a shipper may be bumped to a different
                     lane
                     or service string, which creates a protracted route and becomes a contract issue.
                     If a
                     carrier embarks on a service string, that carrier will be making multiple stops (for
                     example, several stops may be made between Shanghai and Tokyo, and several other stops
                     may
                     be made between Tokyo and Los Angeles).

                  
                  
                  
                  Ocean
                     carriers may deliberately spend more time at sea by “slow-steaming” the vessel. This
                     refers to the deliberate reduction of vessel cruising speed, which reduces the ship’s
                     fuel
                     consumption and cuts fuel costs. It also reduces the carrier’s carbon emissions.
                     Sometimes, an extended schedule may result in increased reliability, as the carrier
                     is
                     better able to adjust speeds to account for unexpected delays.

                  
                  
                  
                  
                     One way to improve international water transport speed is to expand
                     existing canal structures. As existing canals are expanded to accommodate the more
                     robust
                     ship size, the speed at which transoceanic freight moves from origin to destination
                     will
                     improve.

                  
                  
                  
                  Shipping companies can reduce transit
                     times with new routes. Reducing the amount of time it takes to move freight from origin
                     to
                     destination is an automatic savings for both shipping company and customer. A shipping
                     company may also choose to change the trade route to take advantage of new business
                     in
                     ports not in the original schedule and route.

                  
                  
               
               
               
               
                  
                  Accessibility/Flexibility

                  
                  
                  
                  Although water
                     transport accessibility is limited to where there are navigable waters, it is an excellent
                     choice for hauling cargo between continents. The only other option for intercontinental
                     travel is air transport, but that is an expensive way to move large quantities of
                     heavy
                     freight.

                  
                  
                  
                  There is a high level of versatility
                     with water transport. Modern ships can accommodate very different types of cargo,
                     including bulky cargo that can’t be carried by any other means of transport. Enhancements
                     in terminal facilities have improved intermodal transport and provided safe and quick
                     loading and unloading facilities.

                  
                  
                  
                  Where water
                     transport has a disadvantage over other modes is in a lack of flexibility. It does
                     not
                     offer door-to-door service and is often subject to fixed timetables and routes. It
                     is also
                     subject to weather and seasonal changes.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Environmental Efficiency/Efficacy and Safety

            
            
            
            
            
               
               
               
               
               
                  
                  Environmental Efficiency/Efficacy

                  
                  
                  
                  
                     
                     Ocean
                     carriers contribute 4.5 percent of the earth’s total carbon dioxide emissions per
                     year. In
                     an effort to reduce its carbon footprint, the ocean carrier industry has reduced the
                     speed
                     of its ships and has built environmental efficiencies into the new ships being
                     manufactured.

                  
                  
                  
                  The new, very large ships (called
                     triple-E class ships, for economy of scale, energy-efficient, and environmentally
                     improved) burn through 21,200 gallons of fuel each day. (A Boeing 747 burns about
                     36,000
                     gallons of fuel on a 10-hour flight.) Ocean carriage is still the least environmentally
                     damaging way of transporting freight, emitting 3 grams of C02 for every ton transported one kilometer. Rail, by
                     comparison, emits 18 grams of C02 per ton. The
                     newer ships are also using 20 percent less fuel than their predecessors.

                  
                  
                  
                  The Sustainable Shipping Initiative (SSI) addresses the
                     environmental sustainability of the shipping industry, promoting the goal of helping
                     the
                     industry be profitable and sustainable by 2040.

                  
                  
               
               
               
               
                  
                  Safety

                  
                  
                  
                  Water transport is generally
                     considered to have a high level of safety when compared to the other modes of
                     transportation. The risks of accidents and breakdowns are minimal, and water transport
                     has
                     the fewest number of accidents, fatalities, and injuries as compared to truck or
                     rail.

                  
                  
                  
                  Truck and rail tank car spills occur more
                     often than barge spills. Barges, because of their much larger capacity, require far
                     fewer
                     units than either rail or truck to move an equivalent amount of cargo, so the chance
                     of a
                     spill is less likely. Also, the design features of barges, such as double hulls and
                     navigational aids, help reduce accident frequency.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Documentation, Port Facilities, and Customer Requests

            
            
            
            
            
               
               
               
               
               
                  
                  Documentation

                  
                  
                  
                  
                     
                     
                     As with any international
                     business transaction, documentation is an important part of the business. It is required
                     by various government agencies in the U.S. and abroad. Additionally, financial
                     institutions (for example, lending companies) and trading partners at both origin
                     and
                     destination will require specific documentation. It is each party’s responsibility
                     to
                     understand what documentation is required, and to whom it must be presented.

                  
                  
               
               
               
               
                  
                  Port
                     Facilities

                  
                  
                  
                  Shippers need to keep a
                     destination port in mind, especially to learn what unloading and handling facilities
                     will
                     be available at the end of the journey. Will there be sufficient room for the carrier?
                     Does the port have warehouse space for temporary storage? It is best to answer these
                     questions before leaving the port of origin, to eliminate surprise on arrival.

                  
                  
                  
                  In general, ports are facing a number of challenges.
                     Aging infrastructure, ship size expansion, water depth and other clearance issues,
                     operations management, and warehousing space all surface when a shipper arrives at
                     a
                     distant port. The shipper needs to be prepared to supply equipment if the port lacks
                     what
                     will be needed for the cargo. The shipper also must be aware of what intermodal transport
                     and labor will be on hand to move the cargo and must know when detention or demurrage
                     charges will begin for holding cargo in a port warehouse (and be prepared to pay these
                     charges).

                  
                  
                  
                  Some ports have embraced new technology
                     and automation, which helps reduce port management costs and improve
                     efficiency.

                  
                  
               
               
               
               
                  
                  Timing of
                     Customer Requests

                  
                  
                  
                  Because an ocean voyage may
                     take months to complete depending on route and cargo, shipments are often planned
                     far in
                     advance. As a result, shippers may receive customer requests well prior to items being
                     shipped. This may allow for enhanced planning and optimization opportunities for
                     shippers.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 4: Water Issues and Challenges

         
         
         
         
            
            
            Some of the drawbacks of water transport (for example,
               weather dependencies, inaccessibility, speed) may add costs for the shipper, which
               detract
               from the mode’s total cost savings.

            
            

         
         
         
         
         
            
            
            Capacity, Port Infrastructure, and Port Congestion

            
            
            
            
            
               
               
               
               
               
                  
                  Capacity

                  
                  
                  
                  
                     
                     
                     Capacity can be a challenge to the
                     water transport industry, depending on the global economy. While water freight carriers
                     can accommodate most types and weights of cargo, during a recession, capacity overages
                     create cargo storage problems at the ports, and, during economic recovery, not enough
                     capacity may be available to fulfill orders.

                  
                  
               
               
               
               
                  
                  Port
                     Infrastructure (Depth, Height Limitations)

                  
                  
                  
                  Ports must be built and maintained to provide a place for cargo ships to dock, unload,
                     store cargo, and either reload or leave for another port. One requirement for cargo
                     ships
                     is the depth of water at the port. Channels that are 15.25 meters deep are required
                     to
                     accommodate most ships, although megaships may require more depth in the
                     future.

                  
                  
               
               
               
               
                  
                  Port
                     Congestion

                  
                  
                  
                  
                     Many U.S. ports experienced
                     congestion in 2014 and 2015 due to labor issues on the West Coast. The International
                     Longshore and Warehouse Union–Pacific Maritime Association contract negotiations delayed
                     work and gridlocked operations. As a result, cargo was diverted to East and Gulf Coast
                     ports, which then had issues with vessel crowding and port congestion.

                  
                  
                  
                  Even when not caused by labor actions, port congestion
                     may occur due to the increasing size of ships and shipments. As the average size of
                     ships
                     grows and more cargo is squeezed onto fewer weekly services, terminals have to prepare
                     for
                     much greater peaks in container activity. Cargo dwell time can create a congestion
                     issue,
                     especially for the smaller ports. At these smaller ports, ships must be unloaded as
                     quickly as possible to avoid delays.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Weather

            
            
            
            
            
               
               
               
               
               
                  
                  Weather plays a considerable role in the success of
                  water transport, especially for those carriers hauling cargo over inland waterways.
                  Ice and
                  drought create problems for barges, sometimes holding them up for days. Water must
                  be at
                  least 2.7 meters (approximately 9 feet) deep for barges to navigate, and, during a
                  drought,
                  this may not be possible. Flooding is another problem that can affect inland water
                  transport
                  by delaying the barge’s arrival at its destination. Customers sometimes stockpile
                  inventory
                  during months when the inland waterways are not available, or they may seek alternative
                  modes of transport.

               
               
               
               Ocean vessels must withstand ocean gales and are built
                  to withstand high waves and storm winds. Even so, hurricanes can damage even the stoutest
                  hull. Ocean vessels may try to either circumvent them, outrun them, or find the closest
                  protective location, whether in a port or in a harbor, that is sheltered but deep
                  enough for
                  the ship to anchor in.

               
               
               
               Fluctuations in temperature and humidity levels during
                  long ocean voyages affect the interiors of containers, resulting in “container rain.”
                  The
                  excessive condensation build-up can lead to cargo mold, corrosion, and warping. Wood
                  pallets
                  have been cited as a possible cause of container rain, and using desiccants is one
                  of the
                  ways “container rain” can be avoided. Common desiccants include silica, activated
                  charcoal,
                  calcium sulfate, and calcium chloride.

               
               

            
            
         
         
         
         
            
            
            Labor Issues, Load Time, and Cargo Safety

            
            
            
            
            
               
               
               
               
               
                  
                  Labor issues may stem from a number of causes, and they
                  may cause disruptions at any port where organized labor is permitted. Strikes may
                  occur
                  because of compensation issues, working conditions, or hiring practices. Congestion
                  caused
                  by a port closure can damage ports’ reputations.

               
               
               
               Strikes may be particularly disruptive in countries
                  with a limited number of ports. For example, a 2019 strike at Rosario in Argentina
                  threatened to delay grain shipments out of the country. Rosario is responsible for
                  80
                  percent of Argentina’s agriculture exports, so an extended strike could greatly harm
                  the
                  nation’s grain export business.

               
               
               
               Port disruptions can greatly damage the maritime
                  industry. In an effort to respond to issues caused by port disruptions, shippers may
                  be able
                  to plan new routes using technology.

               
               
               
               
                  
                  Load
                     Time

                  
                  
                  
                  
                     The efficiency of an origin port depends
                     on a smooth process for handling containers as they are loaded onto the vessel. Two
                     considerations that often conflict should be taken into account: ship stability and
                     minimizing rehandled cargo.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Most containerships have a
                           cellular structure that restricts how containers are loaded. To preserve a ship’s
                           stability, some containers are stowed in the middle of a ship’s hold.

                        
                        

                     
                     
                     
                     	
                        
                        
                        If yard containers are not
                           organized in the same way as they are to be loaded, loading the cargo will require
                           rehandling, which should be minimized.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Cargo
                     Safety

                  
                  
                  
                  
                     Once cargo has left an exporter’s
                     shipping dock, it may be subject to fairly rough handling. Handlers, unfamiliar with
                     a
                     container’s contents, will not stop if a container is jostled by a crane or tilted
                     by a
                     forklift. Containers may be handled up to six times in each port of departure and
                     destination.

                  
                  
                  
                  It is not only at port that cargo
                     undergoes undue stress. Rough seas can easily jostle TEUs. As a ship encounters waves,
                     the
                     forward-and-back and side-to-side movements can cause the loss of some containers
                     or cause
                     water to seep into cargo containers and destroy the contents. Container packaging
                     and
                     position and ocean storms and other weather-related anomalies can create problems
                     with a
                     shipper’s cargo.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Inventory Shrinkage

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Shrinkage can occur while materials are in stock or
                  during transit, and it happens across all modes of transportation. Some examples might
                  include a product shifting in a container and being damaged, a leak resulting in water
                  damage, a pallet being dropped and damaged by a forklift driver, or a box left on
                  a truck
                  and lost. Unfortunately, this is a common occurrence in business—and it can be much
                  worse
                  with a long international supply chain. The goods are in transit longer and they are
                  handled
                  more times; therefore, the opportunity for shrinkage is greater.

               
               
               
               Water has the highest incidence of inventory shrinkage
                  compared to all other modes of transportation. It is estimated that thousands of containers
                  are lost every year along international shipping routes due to turbulent weather at
                  sea—being struck by high winds or big waves. The reasons for these losses are

               
               
               
               
                  
                  
                  	
                     
                     
                     Rough weather

                     
                     

                  
                  
                  
                  	
                     
                     
                     Miscalculation of container
                        weights (causing stacking instability)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Uneven loading of
                        containers

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improper securing of
                        containers

                     
                     

                  
                  
                  
                  	
                     
                     
                     Inadequate or faulty securing
                        systems.

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Security

            
            
            
            
            
               
               
               
               
               
                  
                  Security issues can impact water transportation both in
                  port and at sea. Governments have a vested interest in securing and verifying materials
                  traveling in and out of the country, and ships may become targets of opportunity when
                  transiting through dangerous areas around the world.

               
               
               
               
                  
                  Port Security

                  
                  
                  
                  
                     Ports are important to international trade, and they
                     provide a daily challenge for global security. The volume of container traffic in
                     international ports creates an open door for many types of threats. Most international
                     ports are closely monitored and guarded by their governments, protecting a key asset
                     in
                     international trade.

                  
                  
                  
                  Many countries use advance
                     ship notices, by which customs authorities at the destination port are notified of
                     the
                     details of a shipment before it is loaded onto the carrier’s ship. This streamlines
                     efforts at preventing cargo that may be prohibited from entering a port, avoiding
                     issues
                     and potential delays when offloading a ship.

                  
                  
               
               
               
               
                  
                  Piracy

                  
                  
                  
                  
                     Current piracy centers on ransom, cargo theft, and
                     terrorism. In 2018, the International Maritime Bureau noted that 174 incidents of
                     piracy
                     had occurred.

                  
                  
                  
                  Piracy is estimated to have cost
                     the shipping industry between US$3.5 and US$8 billion a year. A number of countries
                     have
                     sent out their warships, which are generally effective at thwarting piracy in patrol
                     areas. In addition to deploying naval protection, governments have worked to pass
                     anti-piracy laws. Ocean carriers have taken different routes and have traveled at
                     higher
                     speeds past vulnerable areas, and crews have been trained to detect and defend against
                     pirate attacks.

                  
                  
                  
                  Piracy ultimately costs the
                     shippers, as it requires longer routes, extra personnel, and results in lost cargo,
                     all of
                     which add up.

                  
                  
               
               
               
               
                  
                  War Risk Surcharge

                  
                  
                  
                  
                     International shipping routes may enter or be near a
                     war zone, and points of conflict can change rapidly and unpredictably. For this reason,
                     carriers may consider a war risk surcharge, which is a type of insurance policy for
                     a
                     shipment that takes account of the increased possibility of a partial or total loss
                     of
                     shipping company assets.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Section F: Intermodal
            and Other Transportation Modes

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Define the relative strengths and weaknesses
                     of intermodal and other transportation modes

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     situations in which intermodal and other modes would be the best
                     choice of transportation mode

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     key aspects of the infrastructure of intermodal and other transportation modes

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     the types and classifications of vehicles used for intermodal and
                     other transportation modes

                  
                  

               
               
               
               	
                  
                  
                  Define
                     major sources of fixed and variable costs for intermodal and other transportation
                     modes

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     challenges specific to intermodal and other transportation

                  modes.

               
               

            
            
            
            In order to create
               the most efficient supply chain, organizations must be ready to embrace
               intermodal, courier/parcel, and pipeline transport to fill the gaps
               left by other modes of transportation.

            
            
            
            Intermodal or multimodal transportation
               presents the opportunity to take advantage of the relative strengths
               of multiple transport modes to more efficiently ship products. This
               is a necessity in the current global economy, as parts may be manufactured
               in one country and shipped to another for product assembly, and
               the final product may be shipped to yet another country and sold
               there.

            
            
            
            As retailers continue to advertise one-
               or two-day shipping on orders as a way to attract customers, use
               of a combination of air, road, and parcel carriers is crucial to meeting
               customers’ demands. Parcel and express carriers are an important
               tool for the last mile and may be used in combination with road,
               rail, air, or water transportation.

            
            
            
            In contrast to the
               flexibility provided by intermodal and parcel carriers, pipelines
               fill a niche that services a handful of specific products. Restricted
               to moving liquid products, pipelines are still crucial to the movement
               of oil and natural gas from oil fields to refineries. While oil
               may be moved via other modes, such as rail, pipelines are the most
               efficient choice.

            
            
            
            Though none of these
               modes dominates the transportation market by value or volume, they
               are still crucial tools for supply chain professionals. Organizations
               that understand the strengths, weaknesses, and proper use for each
               of these modes will have stronger, more flexible supply chains.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Intermodal
            and Multimodal Transportation

         
         
         
         
            
            
            
               This area
               discusses intermodal/multimodal transportation, including container shipping,
               types of carriers, market structure and sales strategy, and issues
               and challenges.

            
            

         
         
         
         
         
            
            
            Intermodal
               Transportation

            
            
            
            
            
               
               
               
               
               
                  Exhibit 8-30: Intermodal Transport[image: ../images/CLTDgraphic5b-33.jpg]
               
               
               
               
               
                  Source:
                     © Patricia Allred, © Doug Wertman, © Shamil Khakirov. Used with
                     permission.
                  

               
               
               
               We’ve seen that a variety
                  of transportation modes are available for your needs. Do you need
                  fast delivery of time-sensitive materials? Air carriers are your
                  best bet if your destination is distant. If your destination is
                  under 800 miles (1,287 kilometers), you would do well to select
                  a road carrier. Do you have low-value, high-ton cargo that does not
                  need to arrive quickly? Depending on the destination, you have options
                  with either water or rail.

               
               
               
               However, with the growth
                  of global trade, these individual transportation modes don’t always
                  suffice. To participate in the international marketplace, shippers
                  may need to look at intermodal transport, involving two or more
                  modes.

               
               
               
               Intermodal transport improves
                  the productivity of shipping. There are a variety of intermodal
                  configurations, including the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     The ocean-truck combination makes products
                        competitive across international markets by keeping costs down and
                        reaching destinations quickly from a port.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        air-truck combination expedites transportation of in-demand commodities (fashion,
                        electronics).

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        on-dock rail option is a solution for shippers, carriers, and ports
                        looking for ways to increase shipment velocity while reducing cost.
                        Rail carriers are often the first loaded and unloaded at dockside,
                        due to a coordinated effort between ocean carriers and rail carriers.
                        The result is an expedited handoff.

                     
                     

                  
                  

               
               
               
               Intermodal shipping provides
                  the following benefits:

               
               
               
               
                  
                  
                  	
                     
                     
                     Shippers can use the modal combination
                        that best suits their needs or meets location requirements. (For
                        example, the road-rail option brings the flexibility of a truck
                        to the long haul.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Intermodal
                        transport facilitates international trade: Ocean carriers move large-volume,
                        low-cost shipments between continents, and the shipper reaches the interior
                        of continents with trucks or rail.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Transportation
                        modes gain greater accessibility when they are linked with another
                        mode. When trucks pick up and drop off cargo, shippers have excellent access
                        to whatever modes they have chosen.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cost
                        efficiency does not sacrifice quality. With containerization, cargo
                        is not handled much, which saves both time and expense.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Using
                        intermodal options provides flexibility with loading and unloading
                        goods at different ports.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Shippers
                        have better control over capacity and transit schedules.

                     
                     

                  
                  

               
               
               
               Generally, each mode in
                  intermodal transport has a different provider and each provider
                  has an independent contract. But multimodal solutions are also available.
                  As defined in the ASCM Supply Chain
                     Dictionary,
                   
                  multimodal solutions consist
                  of

               
               
               
               
                  
                  transportation
                     plans that involve multiple means of transportation and coordinate the
                     physical and information requirements.

                  

               
               
               
               
                  
                  Each mode in multimodal
                  transport has a different provider but all providers fall under
                  a carrier’s contract. The carrier hires the transport options for
                  the shipper. With multimodal transport

               
               
               
               
                  
                  
                  	
                     
                     
                     One bill of lading is issued per shipment.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Exporters
                        and importers have a simplified path, with just one carrier instead
                        of the multiple carriers that were previously required.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Shippers
                        can easily monitor their shipments through the one carrier, regardless
                        of the number of transport modes used. This minimizes a shipper’s
                        logistics coordination expenses.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Access
                        to remote parts of the world is possible, with one transport carrier
                        taking responsibility and liability for the shipment.

                     
                     

                  
                  

               
               
               
               Shippers may opt to combine
                  three modes (trimodal) for a variety of reasons (for example, to
                  avoid congestion). Freight can be moved from a barge to rail and
                  then to truck to avoid city and road congestion.

               
               
               
               Most intermodal transport
                  involves the use of containers. A standard container can be lifted,
                  stacked, and moved from one mode to the next. The container has
                  completely changed how goods are moved. However, about 5 percent
                  of all intermodal cargo is not shipped in containers. Intermodal
                  transport can—and does—haul bulk commodities, for example, ore,
                  grain, and cement.

               
               

            
            
         
         
         
         
            
            
            Container Shipping

            
            
            
            
            
               
               
               
               
               
                  
                  In 1955, Malcom McLean,
                  a trucking entrepreneur from the United States, came up with the
                  idea of transporting entire truck trailers with their cargo still
                  inside on a shipping vessel. He realized that it would be much simpler
                  and faster to have one container that could be lifted from a vehicle
                  directly onto a ship without first having to unload its contents.
                  Buyers and sellers of goods recognized the potential of container shipping
                  very early on, and, in 1970, the international standards for container
                  size (ISO 1897) paved the way for containerships to be used to transport
                  goods between countries.

               
               
               
               Containers enable a number
                  of small packages to be consolidated into large single-unit loads.
                  Using containers reduces handling, individual packaging (depending
                  on cargo), cargo damage, insurance rates, and handling costs at
                  docks and other transport terminals. Containers also help all transport
                  modes load and unload quickly so that terminal utilization improves
                  dramatically. Delivery time is speedier overall, which raises service
                  levels.

               
               
               
               With container shipping,
                  the container is handled, but the cargo inside the container is not.
                  This alone has been responsible for intermodal transport’s popularity.

               
               
               
               Some advantages to using
                  containers include

               
               
               
               
                  
                  
                  	
                     
                     
                     Small, non-bulk products are stored conveniently
                        and safely for transport.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Goods
                        are secure and physically protected.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Inventory
                        handling is greatly reduced.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Containers
                        can be stored outside.

                     
                     

                  
                  

               
               
               
               Some disadvantages include

               
               
               
               
                  
                  
                  	
                     
                     
                     Fuel costs are higher due to container
                        weight.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        transport cost of empty containers is more than the containers are
                        worth.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Container
                        size is smaller than a standard motor trailer.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Closed
                        containers make smuggling contraband easy.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Containers
                        are susceptible to loss, especially at sea.

                     
                     

                  
                  

               
               
               
               
                  
                  Container
                     Types

                  
                  
                  
                  Types of containers
                     include general purpose, high-cube, flatrack, open-top, tank, and temperature-controlled.

                  
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        General-Purpose Containers
                        

                     
                     
                     
                     General-purpose containers,
                        with all sides enclosed, are suitable for most cargo and are the
                        most common of container types. They are also known as “dry freight”
                        or “standard” containers. Shippers can choose between aluminum and
                        steel general-purpose containers. Aluminum containers are lightweight
                        and ideal for air transport; steel containers provide transit for
                        food products and other materials that react with aluminum. Exhibit 8-31 shows
                        a general-purpose container.

                     
                     
                     
                     
                        Exhibit 8-31: General-Purpose Container[image: ../images/CLTDgraphic5b-32.png]
                     
                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        High-Cube Containers
                        

                     
                     
                     
                     High-cube containers,
                        in 40- and 45-foot sizes, are twice as long as and nearly 305 millimeters
                        (1 foot) taller than the general-purpose containers. They are ideal
                        for light, voluminous, or bulky cargo. These extra-volume containers
                        are made from steel or aluminum. See Exhibit 8-32.
                        For use with pallets, there are also variations called “pallet-wide
                        high-cube” containers, which are an extra 6 centimeters wide. Note
                        that larger-than-standard containers are considered out-of-gauge
                        (OOG) loads and ocean carriers add a surcharge for these to compensate
                        them for the opportunity cost of lost slots.

                     
                     
                     
                     
                        Exhibit 8-32: 40-Foot High-Cube Container[image: ../images/CLTDgraphic5b-35.png]
                     
                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        Flatrack Containers
                        

                     
                     
                     
                     Flatracks are designed
                        for cargo and heavy loads that need to be loaded from the side or
                        top (for example, pipes and machinery). Some flatrack containers
                        may have corner posts or walls that may or may not be collapsible.
                        These containers are usually equipped with rings on the inside for
                        securing in-transit cargo with straps. Flatrack containers are made
                        of steel and come in 20- and 40-foot sizes. They may also be subject
                        to out-of-gauge charges. Exhibit 8-33 shows
                        a flatrack container.

                     
                     
                     
                     
                        Exhibit 8-33: 20-Foot Flatrack Container[image: ../images/CLTDgraphic5b-36.png]
                     
                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        Open-Top Containers
                        

                     
                     
                     
                     In an open-top container,
                        shown in Exhibit 8-34,
                        the walls are made of steel and the floor is generally wood. The
                        roof consists of removable bows and a removable tarpaulin for loading
                        flexibility, and the door often swivels out to give flexibility
                        to loading and discharging operations. Lashing rings are installed
                        in the upper and lower side rails and the corner posts for securing
                        the cargo.

                     
                     
                     
                     
                        Exhibit 8-34: Open-Top Container[image: ../images/CLTDgraphic5b-37.png]
                     
                     
                     
                     
                     The
                        open-top container generally contains oversized cargo such as timber
                        and scrap metal, which is loaded from the top. This type of container
                        is not appropriate for extra-high cargo, because the tarpaulin cover
                        is required for stabilizing the container during transit. Open-top
                        containers may be subject to out-of-gauge charges.

                     
                     
                     
                     Open-top containers come
                        in 20- and 40-foot lengths.

                     
                     
                  
                  
                  
                     
                     
                     
                        Tank Containers
                        

                     
                     
                     
                     Tank containers, also called liquid-bulk
                        containers, are designed for liquid cargo. They come in a wide range
                        of shapes and sizes:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           
                              A
                              typical oil tanker has a length of 42.5 feet (13 meters), a width
                              of 8.2 feet (2.5 meters), and a depth of 12 feet (3.7 meters). Tanker
                              thickness is typically around 0.2 inches (0.5 centimeters). Note
                              that tankers filled with petroleum products or chemicals are double-walled
                              for environmental protection in case of an accident.

                           
                           

                        
                        
                        
                        	
                           
                           
                           A
                              typical water tanker has a length of 19.3 feet (5.9 meters), a width
                              of 7.6 feet (2.3 meters), and a depth of 7.5 feet (2.3 meters).

                           
                           

                        
                        

                     
                     
                     
                     These dimensions for oil
                        and water tankers conform to standards set by ISO, which specifies
                        tanker sizes that are considered safe. Exhibit 8-35 shows
                        a tank container in a frame that conforms to a standard ISO-compliant
                        outside dimension 20-foot unit container. These containers can hold
                        between 17,500 to 26,000 liters (4,600 to 6,900 gallons) depending
                        on the purpose of the container. Other tank dimensions also exist that
                        are not in ISO standard sizes. Use of these may depend on the cargo.

                     
                     
                     
                     
                        Exhibit 8-35: Tank Container[image: ../images/CLTDgraphic5b-38.png]
                     
                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        
                        Temperature-Controlled Containers
                        

                     
                     
                     
                     Temperature-controlled
                        containers, also known as “reefers,” are used to transport goods
                        requiring cooling air, such as fruit, vegetables, dairy products,
                        meat, films, plants, and pharmaceuticals.

                     
                     
                     
                     Reefers are insulated and fitted with refrigeration
                        units that are connected to the container’s electrical power supply.
                        Air circulates around and through the load and then returns to the
                        refrigeration unit. This circulation is repeated continuously while the
                        unit is in operation. Adjustable ventilation holes allow fresh air
                        exchange that avoids carbon dioxide build-up inside the container
                        (an important consideration when transporting fruits and vegetables).
                        Vents allow warm air to be expelled from the container.

                     
                     
                     
                     Note that, with an adjustment
                        to the thermostat, reefers can supply warming as well as cooling
                        air.

                     
                     
                     
                     
                        Exhibit 8-36 shows
                        a reefer container.

                     
                     
                     
                     
                        Exhibit 8-36: 20-Foot Reefer Container[image: ../images/CLTDgraphic5b-39.png]
                     
                     
                     
                  
               
               

            
            
         
         
         
         
            
            
            Types of Intermodal Carriers

            
            
            
            
            
               
               
               
               
               
                  
                  
                  It is no surprise that
                  road transport is a good partner with almost any other type of transportation
                  mode, since road can get almost anywhere to pick up cargo and deliver it
                  to the customer. The most prevalent types of intermodal transport
                  services involve road transportation:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        Air-road, also known as birdyback

                     
                     

                  
                  
                  
                  	
                     
                     
                     Rail-road,
                        also known as piggyback

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        Water-road,
                        also known as fishyback

                     
                     

                  
                  

               
               
               
               
                  
                  
                  Another intermodal service
                  (but lesser-used) is rail-water, also known as trainship.

               
               
               
               
                  
                  Air-Road
                     Transport (Birdyback)

                  
                  
                  
                  
                     In
                     birdyback transport, a road carrier delivers cargo to an air carrier
                     and loads it directly into the aircraft’s cargo hold. The air carrier
                     hauls the cargo to the destination, often an international location.
                     Upon arrival, another road carrier delivers the cargo to the final
                     destination.

                  
                  
                  
                  The typical
                     containers used are unit load devices. Note that ULDs are not readily convertible
                     for modes beyond road and air transport.

                  
                  
               
               
               
               
                  
                  Rail-Road
                     Transport (Piggyback)

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     In
                     piggyback transport, a road carrier delivers containerized cargo
                     to a railyard and loads the containers on flatcars. Upon the rail
                     carrier’s arrival at the destination terminal, another road carrier
                     picks up the freight and delivers it to its final destination, still
                     in the containers.

                  
                  
                  
                  There
                     are a number of options for piggyback transport:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           
                           
                           
                           The container on a flatcar (COFC) is defined in the ASCM Supply
                              Chain Dictionary as “a specialized form of containerization in which rail, motor, and sea
                           transport coordinate.” With this option, containers can be double-stacked on railcars
                           for
                           efficiency. Special railcar configurations sit lower for better double-stack stability.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           
                           
                           
                           The
                           most well-known piggyback option is the trailer
                              on a flatcar (TOFC)
                           , defined in
                           the Dictionary as “a specialized
                           form of containerization in which motor and rail transport coordinate.”
                           With TOFC, the trailer is removed from the truck and added to the
                           flatcar for transit to a destination. When the train arrives at
                           the destination terminal, a truck picks up the trailer for delivery
                           to a final destination. “Rolling highway” is another description
                           for trucks hauled on a flatcar.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           
                           
                           The RoadRailer®
                               is a proprietary
                           intermodal trailer for road and train transport with both truck
                           and railroad wheels. This option provides flexibility for deliveries near
                           the destination freight terminal.

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     Container options for piggyback transport
                     include the swapbody and the caisse mobile.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The swapbody is
                           a standard EU freight container that is interchangeable between road
                           and rail transport. It is a self-supporting container with legs
                           that fold beneath it when it is not in use. It conforms to different
                           international standard lengths: 7 meters (23.5 feet), 7.5 meters,
                           (24 feet) and 8 meters (26 feet). These containers are moved from
                           truck to rail carriers with a particular crane that is configured
                           to the container. A multifret wagon is a low-platform boxcar for
                           carrying swapbodies.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The caisse mobile is a type of
                           swapbody. Twelve or thirteen meters long (39 to 45 feet), it fits
                           EU dimensions for articulated semi-trailer lengths. It has no legs,
                           but it can be moved by the same crane as the swapbody. This type
                           of container cannot be stacked.

                        
                        

                     
                     

                  
                  
                  
                  
                     Additional trailer options for rail-road
                     intermodal transport include skeletal and extendable trailers.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           A skeletal trailer is a trailer
                           frame fitted with attachments for carrying various types of freight
                           (for example, twist locks for containers, bolsters for logs or timber).

                        
                        
                        
                        
                           Exhibit 8-37: Skeletal Trailer[image: ../images/CLTDgraphic5c-58.png]
                        
                        
                        

                     
                     
                     
                     	
                        
                        
                        An extendable trailer (also known
                           as a stretch trailer) can be expanded in length or width by the
                           extension of beams (for example, to accept extra-wide loads like road
                           construction vehicles or extra-long loads like pylons).

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Water-Road
                     Transport (Fishyback)

                  
                  
                  
                  
                     In
                     fishyback (also known as containership) transport, a road carrier
                     delivers containerized cargo to a port or dock and loads the truck
                     trailers or containers on an ocean carrier or barge. Upon arrival
                     at the destination port or dock, the trailers or containers are
                     unloaded to a truck for delivery.

                  
                  
                  
                  Specialized containerships include the
                     following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           
                           
                           Lift-on, lift-off (LOLO) ships
                           have equipment for loading and unloading cargo. This is of benefit
                           in world ports that do not have the equipment to load and unload.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           
                           Roll-on, roll-off (RORO) ferries
                           are used for handling wheeled cargo.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Rail-Water
                     Transport (Trainship)

                  
                  
                  
                  
                     With
                     the trainship option, a railroad terminal is located at a port or
                     a dock. Containers can be moved directly from the train to the ship
                     or barge.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Market Structure, Sales Strategy,
               and Operating/Service Characteristics

            
            
            
            
            
               
               
               
               
               
                  
                  Market Structure and Sales Strategy

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     
                     Before shippers and carriers
                     began to use intermodal transport for shipping cargo, the various
                     transport options were in competition with each other. Road and
                     air transport, for example, competed for a fast shipping cycle,
                     while rail and inland water transport competed for low-cost, high-weight
                     freight contracts. With intermodal transport, competition may be
                     limited to a selection between multimodal and intermodal options.

                  
                  
                  
                  Some larger carriers have
                     multimodal capabilities as part of their business, which allows
                     them to use the most efficient combinations that make sense for
                     their customers. For example, FedEx, CSX, and Maersk Sealand all
                     own a variety of modes (containers and road, air, and water carriers).
                     Most often, carriers determine what mode or modal combination to
                     use, basing their decision on capacity, route, cost efficiency,
                     and delivery deadlines.

                  
                  
               
               
               
               
                  
                  Operating/Service Characteristics of
                     Intermodal Transport

                  
                  
                  
                  Intermodal
                     transport is increasingly becoming a preferred option for shippers
                     and carriers alike. Operating and service characteristics such as
                     flexibility when it comes to routes and speed make it an attractive
                     option.

                  
                  
                  
                  
                     
                     
                     
                        Capability
                        

                     
                     
                     
                     Intermodal transport carriers
                        absorb benefits from each other, including the load size they move.
                        For example, a road carrier can haul a number of containers in a
                        convoy and then combine its load with that of another carrier when
                        it works with an international containership.

                     
                     
                     
                     
                        Intermodal capability opens new routes
                        for transportation providers to move international containers across
                        a combination of water and land routes. This includes land bridges,
                        which are areas that optimize sea, road, and rail transport modes
                        to provide alternative routes for long-distance shippers. Land bridges
                        also minimize the issues of the immense ships too large for canals
                        or straits.

                     
                     
                     
                     Land bridges
                        include mini and micro types:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           A
                              mini land bridge combines ocean and rail carriers for reaching a
                              destination across a country (for example, freight from Hong Kong
                              hauled via  ocean carrier to the port of Los Angeles on the West
                              Coast, where it is picked up by a rail carrier for delivery to Boston,
                              which is on the East Coast).

                           
                           

                        
                        
                        
                        	
                           
                           
                           A
                              micro land bridge involves a combination of ocean and rail carriers
                              for reaching an inland destination (for example, freight from Hong
                              Kong hauled via ocean carrier to the port of Los Angeles on the
                              West Coast, where it is picked up by a rail carrier for delivery
                              to Denver, which is midway to the East Coast).

                           
                           

                        
                        

                     
                     
                     
                     
                        Another benefit for shippers
                        from using a land bridge is the single tariff, which costs less
                        than the sum of two separate tariffs. As defined in the ASCM Supply Chain Dictionary, a tariff is “an official schedule
                        of taxes and fees imposed by a country on imports or exports.”

                     
                     
                  
                  
                  
                     
                     
                     
                        Cost Structure
                        

                     
                     
                     
                     Cost efficiencies without service or accessibility
                        sacrifices are easier to achieve with intermodal transport, because
                        shippers can use the best qualities of more than one mode. For example,
                        moving furniture made in North Carolina (on the East Coast) to California
                        (on the West Coast) is more productive when the furniture is picked
                        up by a truck at the factory, brought to a railroad terminal for
                        transport cross-country, and then picked up by another truck and
                        delivered to the customer.

                     
                     
                     
                     With
                        intermodal shipments, a shipper can negotiate a less-expensive door-to-door rate.
                        Additional carrier expense will be unnecessary.

                     
                     
                     
                     Shippers should keep in mind that, with
                        intermodal transport, legal issues arise when cargo is lost or damaged.
                        As cargo moves from one transportation mode to another, legal or
                        regulatory liability limits will change. Liability limits are different
                        for truck, rail, and ocean. Sometimes, limits change from carrier
                        to carrier (for example, if one ocean carrier has negotiated different
                        limits with the U.S. Ocean Shipping Reform Act but another one has
                        not). For additional complexity, the flag under which each carrier operates
                        can make a difference. This is an issue mostly for shippers who
                        have not insured their cargo and for insurance companies.

                     
                     
                     
                     Companies with global
                        supply chains face additional risks, including longer lead times, supply
                        disruptions caused by global customs, foreign regulations, port
                        congestion, political and/or economic instability in a source country,
                        and changes in economics such as exchange rates. Shippers can make
                        use of the services of freight forwarders for international contract
                        negotiations.

                     
                     
                  
                  
                  
                     
                     
                     
                        Capacity
                        

                     
                     
                     
                     Of course, a transport
                        mode’s capacity is determined by its physical characteristics. Air
                        carriers have the least amount of capacity, with a finite amount
                        of room. Containers can help with capacity, but a truckload of containers
                        contains less than a trainload or a shipload of containers. With
                        intermodal transport, trains and trucks can team up with containerships,
                        which are getting bigger and bigger for handling international transport.
                        (A containership that held 18,000 TEUs arrived at a West Coast port
                        in 2015.)

                     
                     
                  
                  
                  
                     
                     
                     
                        Speed
                        

                     
                     
                     
                     Shippers can select intermodal
                        transport carriers based on their need for speed. Air is, of course,
                        the fastest provider. Add truck transport to air, and the air-truck
                        intermodal transport becomes the fastest mode for door-to-door service.
                        With water carriers as the slowest mode, any intermodal transport
                        option with water will not be as fast. Land bridges facilitate faster
                        delivery when global trade is involved as well.

                     
                     
                  
                  
                  
                     
                     
                     
                        Accessibility/Flexibility
                        

                     
                     
                     
                     Greater accessibility
                        can be achieved with intermodal transport. Trucks can reach door
                        to door and provide transportation on either end of a journey, while
                        money is saved (and options are greatly expanded) with rail or water
                        during interstate or international travel. For example, road carriers
                        increase their international reach when they team up with a containership.

                     
                     
                     
                     Intermodal transport also
                        uses the best quality of each mode. For example, shipping low-sulfur
                        coal from a mine in the U.S. to a Japanese utility company can be
                        done via rail-water intermodal transport. The low-cost, high-weight
                        features of both modes benefit customers.

                     
                     
                  
                  
                  
                     
                     
                     
                        Environmental Efficiency/Efficacy
                        

                     
                     
                     
                     With every new model
                        of ocean carrier, environmental efficiencies are improved upon.
                        Rail carriers create far less pollution than road carriers do. The
                        EU and the U.K. have both embraced intermodal transport using environmentally
                        friendly modes like these as an opportunity to minimize the pollution
                        and noise of road transport. For example:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Specific
                              interchange points, or terminals, for transferring cargo from trucks
                              to rail have been set up along various routes in the U.K. for access
                              to the European rail network via the Channel Tunnel. These often
                              have warehouse and distribution companies nearby as well as freight
                              consolidation and break-bulk services.

                           
                           

                        
                        
                        
                        	
                           
                           
                           International
                              intermodal terminals and freight villages are European innovations that
                              have spread worldwide and facilitate intermodal transport between
                              road, rail, and water transport.

                           
                           

                        
                        

                     
                     
                  
                  
                  
                     
                     
                     
                        Safety
                        

                     
                     
                     
                     Intermodal transport is safer than ever.
                        The use of technology and engineering has made cargo-loading practices
                        much safer. Transportation management systems increase cargo visibility
                        and allow shippers to anticipate areas of concern and revise routes,
                        carriers, or schedules.

                     
                     
                     
                     Intermodal
                        terminals enable efficient and safe interchanges between road, rail,
                        and other transport modes. The safety of intermodal transport is
                        boosted when logistics managers communicate with carriers and coordinate
                        the different legs of the trip using terminal facilities.

                     
                     
                  
               
               

            
            
         
         
         
         
            
            
            Issues and Challenges

            
            
            
            
            
               
               
               
               
               
                  
                  There are challenges with
                  international intermodal transport. Transfer points can become clogged
                  with freight during critical seasons. (Delivery efficiencies combined with
                  multiple deliveries can overload docks or terminals with cargo.)
                  Congestion at transfer points may also contribute to equipment shortages:
                  with smaller ports, there may not be enough cranes to manage all
                  of the containers needing transfer. Labor issues may create lengthy
                  delays, causing severe cargo issues. (For example, food may begin
                  to decompose if a ship cannot be unloaded.)

               
               
               
               Equipment shortages, transfer
                  facility congestion, and labor delays all create delivery delays.
                  These are not issues for intermodal transport alone.

               
               
               
               
                  
                  Visibility

                  
                  
                  
                  
                     
                     
                     Visibility can be more
                     challenging with intermodal transport because of the number of carriers
                     involved. The challenge increases with international shipments,
                     as one carrier may have tremendous online presence while another
                     still records transactions in a logbook. It is not unusual for carriers
                     to use a conglomeration of spreadsheets, tracking systems, and home-grown
                     applications.

                  
                  
                  
                  Shipping
                     companies can invest in transportation management systems to increase shipment
                     visibility. International shipments may be managed more proactively
                     when issues are visible. For example, a shipper may redirect cargo
                     to a different facility to avoid congestion or to an alternative
                     port because of unanticipated delays at the original destination.
                     Using such tools to track international shipments can save time and
                     money.

                  
                  
                  
                  
                     
                     
                     
                     Some shippers
                     opt to work through an experienced international freight forwarder. Freight
                     forwarders not only help move cargo through various ports, but they
                     are familiar with the import and export rules and regulations of
                     many countries, the methods of shipping, and documents related to
                     international trade.

                  
                  
                  
                  They
                     are the experts for handling air or vessel shipments and provide
                     a number of useful services:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Consulting
                           with the seller on acceptance of letters of credit

                        
                        

                     
                     
                     
                     	
                        
                        
                        Booking
                           space on carriers by leveraging work relationships with carriers
                           and knowledge of international shipping schedules

                        
                        

                     
                     
                     
                     	
                        
                        
                        Completing
                           U.S. export declaration forms properly for each shipment

                        
                        

                     
                     
                     
                     	
                        
                        
                        Completing
                           ocean bills of lading (which vary depending upon carrier and the coastal
                           areas a shipment will travel through) or air waybills

                        
                        

                     
                     
                     
                     	
                        
                        
                        Obtaining
                           consular documents from the importing country giving permission
                           for the goods to enter and for duties to be determined and levied
                           on the shipment as it passes through customs

                        
                        

                     
                     
                     
                     	
                        
                        
                        Securing
                           insurance, which is mandatory for international shipments, via a
                           blanket policy or by individual shipment (International airlines
                           often offer nominal rates on insurance, but rates on vessel shipments
                           are higher.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Preparing
                           and sending shipping documents to ensure payment to the seller when the
                           goods are delivered to the buyer; ensuring that certain documents
                           are available when a shipment crosses international boundaries

                        
                        

                     
                     
                     
                     	
                        
                        
                        Consulting
                           on other export issues such as new markets, new products, new regulations,
                           and terms of sale and instructing clients on how to use internal
                           staff to manage the procedures for regularly occurring shipments
                           abroad

                        
                        

                     
                     

                  
                  
                  
                  Freight
                     forwarders can also assist with finding customs brokers.

                  
                  
               
               
               
               
                  
                  Ports
                     of Entry

                  
                  
                  
                  Shippers
                     need to know where destination ports of entry are located for accurate routing
                     and scheduling. With international destinations, this can be a challenge, especially
                     for deliveries to less-developed nations. Some ports have a limited
                     number of transfer points because facilities, equipment, and infrastructure
                     can be prohibitively expensive. Personnel need to be educated and
                     trained, which is also expensive. Seasoned shippers may be aware
                     of the need to use specialized equipment such as a LOLO ocean carrier
                     (which has cargo-moving equipment onboard).

                  
                  
                  
                  There may also be issues with drayage services
                     at ports of entry. For example, if a port has limited inland access,
                     congestion and other issues with port arrival can severely impact
                     short-haul services.

                  
                  
                  
                  An
                     issue with one transport mode may create delays for all associated
                     modes. For example, railroad networks may be locked due to weather,
                     which can cause major delays with unloading cargo at a port. With
                     a good intermodal network, one solution might be to connect with
                     a local drayage fleet for the quick turnaround of containers.

                  
                  
                  
                  Having a good transportation
                     management system or a relationship with an experienced freight
                     forwarder will help shippers select good destination ports for their
                     cargo.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Parcel,
            Courier, and Express Services

         
         
         
         
            
            
            This area
               discusses parcel, courier, and express services, including types
               of carriers, market structure, operating and service characteristics,
               and issues and challenges.

            
            

         
         
         
         
         
            
            
            Parcel and
               Courier Services

            
            
            
            
            
               
               
               
               
               
                  Exhibit 8-38: Courier/Parcel Transport[image: ../images/CLTDgraphic5b-34.jpg]
               
               
               
               
               Current-day parcel delivery
                  and courier services developed from a need for small-shipment transport.
                  These services deliver documents, packages, and other small items.

               
               
               
               An important distinction
                  between parcel services and freight carriers is that parcel carriers
                  sell services to any customer who is willing to pay, while the customers
                  of the freight industry’s common carriers are generally businesses.
                  It’s unlikely that someone wanting to ship just one parcel would
                  be willing to pay the fee that common carriers must charge to cover
                  their overhead. A road carrier must haul a substantial amount of
                  freight for transportation to be economical, and adding enough parcels
                  to create a full load is not an efficient use of time or space.

               
               
               
               Delivery service companies
                  have grown as customer requirements have expanded, and the influence
                  of the parcel and courier services has increased as the companies have
                  grown in size and capabilities. Delivery service providers have
                  added line-haul and intermodal services. Not the standard intermodal
                  transport organizations, the parcel services do share the intermodal
                  characteristics of expedited delivery, tracking, and security.

               
               
               
               Three companies have emerged
                  as the main delivery service companies:

               
               
               
               
                  
                  
                  	
                     
                     
                     Federal Express (FedEx)
                        started as a parcel and courier delivery service with 14 small aircraft.
                        The first day of business, FedEx delivered 186 packages overnight. Since
                        that time, it has expanded to an international business. It offers
                        same-day service by air and next-day service by air or truck and
                        provides road and air freight transport services as well.

                     
                     

                  
                  
                  
                  	
                     
                     
                     United
                        Parcel Service (UPS) began by providing messenger and delivery services and
                        grew to be a parcel delivery service, including automatic daily
                        package pickup, multiple delivery attempts, and the return of undeliverable
                        packages. UPS has also expanded internationally, with same-day service
                        by air, next-day service by air or truck, and road and air freight
                        transport.

                     
                     

                  
                  
                  
                  	
                     
                     
                     DHL
                        began as a document shipping service and has expanded its business
                        to include parcel delivery. It limits its business to international
                        shipping.

                     
                     

                  
                  

               
               
               
               
                  From their beginnings,
                  all three companies have developed their business to include air
                  and road freight transport as well as supply chain consultancy to
                  international customers. However, they continue to serve their original
                  customer base, with parcel, courier, and express service.

               
               

            
            
         
         
         
         
            
            
            Types of Carriers

            
            
            
            
            
               
               
               
               
               
                  Parcel and express
                  carriers use trucks and aircraft. The major carriers have their
                  own fleets for international deliveries, although it should be noted
                  that carriers for local and regional services may use vehicles smaller
                  than semi-trailers and jumbo aircraft.

               
               
               
               Parcel carriers, couriers,
                  and express companies provide similarly priced services for individuals
                  and businesses alike, although volume discounts are available for businesses
                  that qualify for them. The major international carriers provide
                  similar delivery options, ranging from local to line-haul to long-distance
                  (including international) deliveries. The cost for these services
                  is generally based on parcel dimensions, weight, and destination.

               
               
               
               Now let’s look more closely
                  at parcel carriers and express services.

               
               
               
               
                  
                  Parcel
                     Carriers

                  
                  
                  
                  Parcel
                     carriers are transportation specialists, operating both domestically
                     and internationally. Shippers can select parcel services from a
                     wide variety of carriers. Small companies as well as the internationally
                     known carriers like UPS, FedEx, and DHL are available by phone or
                     internet and through local storefronts. Carriers can perform pickup
                     and delivery services for individual customers as well as for businesses
                     on an as-needed basis. Most carriers will set up standard schedules
                     for businesses with frequent shipping needs.

                  
                  
                  
                  Parcel delivery service costs correspond
                     to package dimensions, weight, and destination. For example, a ten-pound
                     package that falls within the maximum dimensions might cost ten
                     times as much to ship via air to an international location than
                     to send via ground to a neighboring state in the U.S.

                  
                  
                  
                  For larger or heavier
                     packages, the shipping cost goes up accordingly, with surcharges and
                     additional fees. Other fees or cost structures may be determined
                     by either contracts or spot quotes across different modes.

                  
                  
               
               
               
               
                  
                  Express
                     Services

                  
                  
                  
                  Express
                     services have a guaranteed and predetermined delivery date and are
                     distinct from general air cargo due to special handling (i.e., parcels
                     that will be handled individually instead of part of a larger shipment),
                     pickup, and delivery. Shippers can purchase express services from
                     small companies as well as from internationally known carriers like
                     UPS, FedEx, and DHL. In addition, express services may be purchased
                     from a service desk at an airport.

                  
                  
                  
                  Express services are available wherever
                     there is a need for it. Metropolitan areas will have more options
                     than rural areas or small towns, but the services are widely available
                     for individuals and businesses. The cost to ship an express parcel
                     depends on the destination as well as the parcel’s weight and dimensions,
                     which are described on carriers’ websites.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Market Structure and Sales Strategy

            
            
            
            
            
               
               
               
               
               
                  
                  The demand for parcel carriers and
                  courier and express services has grown due to e-commerce and consumer
                  need. Online retailers like Amazon have increased the need for shipping
                  to individuals, and the carriers have developed their services to accommodate
                  individuals as well as businesses.

               
               
               
               The major carriers now
                  offer supply chain solutions in addition to parcel delivery. These
                  continually evolving companies, called integrators, are air cargo
                  carriers that offer customers complete door-to-door service and
                  have ever-expanding breadths of business interests.

               
               
               
               Large parcel carriers,
                  couriers, and express service providers often compete with USPS
                  for customers. However, businesses and individuals often find USPS
                  to be the best solution, as it offers first-class mail for small
                  and lightweight parcels and delivers them to destinations six days
                  a week without an extra charge. A relative newcomer, PostNet is
                  a shipping franchise that has partnered with UPS, FedEx, DHL, and
                  USPS and will select the best carrier for a customer’s needs.

               
               
               
               Other services that create
                  some competition between carriers include shipping boxes. UPS provides
                  non-branded shipping boxes to corporations that use their services; USPS
                  provides USPS-branded shipping boxes (at no charge) or company-branded boxes
                  (for a certain volume of guaranteed revenue); FedEx uses FedEx-brand
                  boxes.

               
               
               
               FedEx will perform quality
                  testing services for its commercial customers as an additional service
                  that sets them apart from the competition. It will ship a test box
                  and subject it to a variety of tests to ensure that the packaging
                  is sufficient.

               
               
               
               
                  
                  Regional
                     Courier Services

                  
                  
                  
                  
                     The
                     larger carriers have developed hubs to serve locations in various
                     regions (including international locations). These transportation
                     and distribution centers support customer fulfillment needs.

                  
                  
                  
                  While UPS, FedEx, and
                     DHL serve global markets with a broad array of services and pricing
                     options, smaller carriers serve specific regions and offer more
                     simplified services. The regional carriers focus on deliveries that
                     are local to as much as about 1,000 miles (1,609 kilometers). Most
                     regional carriers design their services to supplement those of the
                     major carriers. A former parcel industry executive has pointed out
                     that “regional carriers can often offer a degree of personalized
                     service that is difficult for the larger integrators to extend to
                     the global universe.”

                  
                  
               
               

            
            
         
         
         
         
            
            
            Operating/Service Characteristics

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  Parcel
                  carriers, couriers, and express services are noted for expedited
                  delivery, tracking, and the security of items being delivered. Transportation
                  management systems help streamline workflows and support customer
                  fulfillment.

               
               
               
               Businesses that contract
                  with the various services can expect to receive shipping stations,
                  scales, scanners, and printers for their place of business. In addition,
                  carriers often have business centers set up at their facilities.
                  For example, FedEx has in-store service centers (in the U.S. and
                  Canada only) where individuals and businesses can use computer stations,
                  fax machines, scanners, copiers, and a variety of other business tools.

               
               
               
               Other operating and service
                  characteristics of the parcel, courier, and express services include
                  the following.

               
               
               
               
                  
                  Capability

                  
                  
                  
                  The types of shipments
                     carried by the parcel carriers, couriers, and express services are
                     driven by the general public and their purchases. Documents, parcels,
                     and retail purchases make up a majority of freight for these carriers.
                     For shipments to individuals, door-to-door delivery is often made
                     by the parcel carrier in a vehicle suited for local transport.

                  
                  
                  
                  Generally, these services
                     handle conveyable (i.e., not palletized) shipments. Examples include
                     electronics and individually packaged kitchen equipment that can
                     be conveyed on a mechanized belt.

                  
                  
               
               
               
               
                  
                  Cost
                     Structure

                  
                  
                  
                  The amount
                     that parcel, courier, and express services can charge for their
                     services is whatever the market will bear. Variable costs fluctuate
                     naturally with fuel and other maintenance costs, and these are figured
                     into carrier charges. Fixed costs include scales and other support
                     equipment as well as shipping counters in storefronts. Due to the
                     complexity of the business, billing and freight audits often require
                     third-party or automated systems. Invoices are usually simple enough
                     that audits may be completed in house.

                  
                  
                  
                  With added services like supply chain management
                     consulting, the integrators have been profitable. Services range
                     from free consultations for small businesses that want to build
                     a business segment (for example, UPS CONNECT) to supply chain consultancies
                     that provides expertise and management (for example, DHL Consulting partners
                     with a variety of companies with their logistics expertise).

                  
                  
                  
                  Most carriers publish
                     transport services and prices on their websites. Interactive tools allow
                     shippers to determine the final cost for their shipment.

                  
                  
               
               
               
               
                  
                  Capacity

                  
                  
                  
                  Load volume is controlled
                     by whatever commodities are being shipped. This mode carries up
                     to 68 kilograms (150 pounds), moving multiple parcels with each
                     vehicle.

                  
                  
                  
                  UPS and FedEx
                     limit parcel sizes to a maximum of 274 centimeters (108 inches)
                     long and 419 centimeters (165 inches) in girth, with standard parcel
                     weights to a maximum between 32 to 34 kilograms (70 to 75 pounds).
                     Note that both shippers will accept parcels up to 68 kilograms (150
                     pounds), but the rate will be higher and additional processing will
                     be necessary.

                  
                  
                  
                  
                     Exhibit 8-39 illustrates
                     how to measure a package.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 8-39: Parcel Measurements
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Example
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                                       STEP 1:
                                          Determine the length (1 x length).
                                       

                                    
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Measure
                                             the longest side of the package, rounding up to the nearest inch/millimeters.
                                             This is the length.

                                          
                                          

                                       
                                       

                                    
                                    
                                    
                                    
                                       STEP 2:
                                          Determine the girth (2 x width + 2 x height).
                                       

                                    
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Measure the width of the package, rounding
                                             up to the nearest inch/millimeters. Multiply this number by 2.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Measure
                                             the height of the package, rounding up to the nearest inch/millimeters.
                                             Multiply this number by 2.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Add
                                             these two numbers. This is the girth.

                                          
                                          

                                       
                                       

                                    
                                    
                                    
                                    
                                       STEP 3: Add the length and the
                                          girth.
                                       

                                    
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          
                                             This is your package measurement.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  As
                     a particular note of interest, UPS has the capacity to sort over
                     400,000 packages per hour at its distribution center in Kentucky
                     in the U.S. That’s about 115 packages per second.

                  
                  
               
               
               
               
                  
                  Speed

                  
                  
                  
                  Parcel carriers, couriers,
                     and express services publicize their shipping speeds, or the amount
                     of time it will take from package pickup to delivery. Customers
                     pay for overnight or same-day delivery, and the carriers guarantee
                     the speed.

                  
                  
                  
                  The larger
                     carriers have built broad transportation networks to support the
                     delivery promises made on their websites and in company literature.
                     The smaller carriers make similar guarantees, as they are operating
                     within a limited network of known routes.

                  
                  
                  
                  The internet has simplified carrier selection
                     for shippers, as most carriers have interactive pages that allow
                     customers to calculate shipping charges and create shipping labels.
                     By using this feature, customers alert carriers to new shipments. Carriers
                     can determine the best route and time for that delivery based on
                     the customer’s selections.

                  
                  
               
               
               
               
                  
                  Accessibility/Flexibility

                  
                  
                  
                  These services are perhaps
                     the most accessible carriers of all. Many local, regional, and international
                     carriers are available in multiple locations of major metropolitan areas.
                     Storefronts and other businesses with shipping desks facilitate
                     the shipping of small packages.

                  
                  
                  
                  Postal services are also widely available
                     for shippers’ convenience, but they are generally intended for use
                     within that postal system’s country. For example, USPS has at least
                     one location in nearly every town and city in the U.S., and packages
                     can be sent to any U.S. address, including territories such as Puerto
                     Rico and the U.S. Virgin Islands. The Royal Mail provides postal
                     services to the citizens of the U.K.

                  
                  
                  
                  Some carriers provide intermodal service.
                     For example, FedEx has trucks that pick packages up from customers
                     or retail locations and deliver them to the local airport where
                     they are loaded on FedEx air cargo carriers, and the packages are
                     then delivered to destination customers by FedEx truck.

                  
                  
                  
                  As described above, the
                     internet has made nearly every carrier available around the clock.
                     A customer may set up a package for shipping at any time of day
                     or night, using a carrier’s interactive shipping pages. Depending
                     on the carrier, customers may either request the carrier to pick
                     up the shipment or bring the shipment to the carrier.

                  
                  
               
               
               
               
                  
                  Environmental
                     Efficiency/Efficacy

                  
                  
                  
                  Parcel,
                     courier, and express services have partnered with their customers
                     to create more environmentally conscious interactions, which includes
                     efforts like using recyclable packaging wherever possible.

                  
                  
                  
                  Of the main carriers,
                     UPS is actively involved with altering the way its vehicles are powered
                     and using alternative energy. The company is investing in electric
                     and hybrid delivery vehicles as well as the use of biofuels, natural
                     gas, and propane for vehicle fuel.

                  
                  
                  
                  FedEx has a number of programs that support
                     the environment through the use of alternative fuels, carbon emission
                     offsets through renewable energy projects (for example, planting
                     trees or contributing to a local wildlife refuge), and environmental responsibilities
                     woven into daily operations.

                  
                  
                  
                  DHL
                     runs a waste management program, partners with customers and suppliers
                     to support specific environmental objectives, and offers logistics
                     consultants to renewable energy suppliers (e.g., wind, solar power).

                  
                  
               
               
               
               
                  
                  Safety

                  
                  
                  
                  Workplace safety for carriers
                     can be an issue, especially for services with destinations in construction
                     areas or residential areas with high crime rates. Most of the work
                     is done outdoors, so carriers are subject to a variety of weather
                     conditions. In addition to environmental safety concerns, carriers
                     may be subject to effects from suspicious or poorly labeled packages.
                     Improperly labeled hazardous chemicals or biological samples are
                     potential dangers to carriers.

                  
                  
                  
                  Following safety procedures, company rules,
                     and other preventive measures, carriers can avoid most safety problems.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Issues and Challenges

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  For parcel carriers,
                  couriers, and express services, local as well as international destinations
                  are often set in advance. Customer expectations have been created
                  by the larger organizations, who guarantee deliveries by a certain
                  time on a certain date. Beyond the challenge of meeting delivery
                  expectations, these services must manage packaging, international
                  competition, and clarity with pricing. Communication is key to success
                  with local and international shipping, although understanding how communication
                  is managed in each destination country will help a carrier immeasurably.

               
               
               
               Shippers must be aware
                  of the parties they are shipping to, as a recipient company may
                  be on the Denied Persons list.

               
               
               
               
                  
                  Speed

                  
                  
                  
                  Delivery speed is a large
                     part of the business for parcel carriers, couriers, and express services.
                     The main way to guarantee a specific delivery day (and in some cases, delivery
                     time) is to have the parcel to be shipped at a shipping counter
                     by a certain time on a certain day.

                  
                  
                  
                  Most carriers publish their shipping schedules
                     on their websites. A good rule of thumb is that time-critical shipments
                     will cost more than non-critical shipments.

                  
                  
                  
                  This mode has been growing with advances
                     in technology as well as increased retail sales. Because this growth
                     is not without cost (larger infrastructures, pricing pressures,
                     etc.), automating repetitive processes (for example, weighing and measuring
                     parcels) will help carriers reduce costs through efficiencies.

                  
                  
               
               
               
               
                  
                  Packaging

                  
                  
                  
                  Customers must follow
                     guidelines for packaging parcels. Each carrier has specific packaging
                     guidelines, including for envelopes and boxes. Most carriers provide shipping
                     envelopes and boxes to customers at no cost or for a nominal fee.

                  
                  
               
               
               
               
                  
                  Limited
                     International Competition

                  
                  
                  
                  At present, there are a number of international
                     carriers that include parcel, courier, and express shipments in
                     their business. The biggest carriers (FedEx, UPS, and DHL, among
                     others) have well-established transportation networks and routes
                     in addition to international transportation hubs. Shipping companies
                     and individual customers can track shipments as they cross international
                     boundaries. Regardless of which carrier is used, cross-cultural
                     paperwork and tariffs must be completed properly.

                  
                  
                  
                  Global companies need to be aware of the
                     variety of challenges that exist in cross-cultural shipping.

                  
                  
               
               
               
               
                  
                  Pricing

                  
                  
                  
                  Parcel carriers, couriers,
                     and express services charge by each item instead of by tonnage.
                     Customers can calculate shipping costs by using the carriers’ website
                     tools. Not only does the website complete the cost calculations,
                     it manages shipper and receiver addresses, instructions for shipments,
                     and more. This assists the carriers with the paperwork in addition
                     to the calculations they need for determining load size.

                  
                  
               
               
               
               
                  
                  Payments
                     and Cash Management

                  
                  
                  
                  
                     Cash management can
                     be a challenge as well. Debit and credit card use has grown, but cash
                     is one of the primary forms of payment for parcel carriers, couriers,
                     and express services. Better customer service and cost savings can
                     be realized through online payment systems.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Pipeline Transportation

         
         
         
         
            
            
            
               This area discusses pipelines, including infrastructure, carrier types,
               operating/service characteristics, and issues and challenges.

            
            

         
         
         
         
         
            
            
            Pipelines

            
            
            
            
            
               
               
               
               
               
                  Exhibit 8-40: Pipeline Transport[image: ../images/CLTDgraphic5b-31.jpg]
               
               
               
               
               
                  Source: © Luca Galuzzi,
                     www.galuzzi.it. Used with permission.
                  

               
               
               
               A pipeline consists of a long pipe or series of pipes.
                  Pipelines are fixed in position, and most are buried. They protect whatever is transported
                  within them and act as a warehousing function as long as they contain it. Pipeline
                  transport
                  is the only mode that does not require materials handling. Pipeline terminals do have
                  large
                  storage facilities, however. It is also the only mode that is unidirectional and has
                  no
                  vehicles. (Thus there is no backhaul cost.)

               
               
               
               Pipelines are used for the high-volume transportation of
                  liquid or gaseous cargo—oil, oil products, natural gas, coal slurry, or chemicals.
                  Coal
                  slurry pipelines move pulverized coal that is mixed with water to power-generating
                  stations.
                  The three main chemicals transported by pipeline are:

               
               
               
               
                  
                  
                  	
                     
                     
                     Anhydrous ammonia (used as a
                        fertilizer)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Propylene (used to manufacture
                        detergents)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Ethylene (used to manufacture
                        antifreeze).

                     
                     

                  
                  

               
               
               
               There are ongoing experiments for additional pipeline
                  applications (for example, hydraulic suspensions).

               
               
               
               The destinations of the pipelines are refineries,
                  customers (such as energy, chemical, or processing companies), or another form of
                  transport
                  (for example, water, rail, or truck).

               
               
               
               Crude oil is one of the major sources of countries’ liquid
                  energy supply and is pumped into pipelines from inland production areas like Texas,
                  North
                  Dakota, Alaska, Louisiana, western Canada, Siberia, or western China. Pipelines also
                  move
                  crude oil produced offshore in coastal waters to marine tankers. The tankers deliver
                  it to
                  U.S. ports from Mexico, South America, Africa, and the Middle East. Pipelines pick
                  up the
                  crude oil from the port and move it to a refinery.

               
               
               
               Product pipelines carry gasoline and aviation fuel from
                  refineries to storage tanks (a group of storage tanks is called a tank farm), which
                  are
                  nearer to customers. Excess capacity is stored in the storage tanks, with one-way
                  delivery
                  by truck or rail based on demand.

               
               
               
               Pipelines came into major use after World War II, but
                  they were initially developed to feed railroads from the Pennsylvania oil fields in
                  the
                  mid-19th century. The demand for oil and gas grew in the mid-20th century, and the
                  northeast
                  U.S. was fed by oil piped up from Texas and Oklahoma refineries. This activity spurred
                  the
                  manufacture of large-diameter, seamless pipes for delivering oil.

               
               
               
               Pipelines haul the majority of all tonne-kilometer
                  movements involving crude oil and petroleum. In 2017, there were 215,736 miles (347,193
                  kilometers) of oil pipeline in the U.S. Natural gas pipelines moved more than seven
                  times
                  the oil pipeline mileage (1,614,936 miles, or 2,598,988 kilometers) in 2017. This
                  difference
                  is largely because natural gas is brought to consumers from a distribution center,
                  while oil
                  first goes to a refinery for processing and is shipped to consumers via road or rail
                  transport.

               
               
               
               In the U.S., oil and natural gas pipelines are owned and
                  operated by private companies. In other countries, pipelines are run wholly or in
                  part by
                  the government:

               
               
               
               
                  
                  
                  	
                     
                     
                     Gazprom is the state-owned
                        producer of gas in Russia and is the general contractor for the Yamal Europe pipeline,
                        which has a total length of over 2,000 kilometers (1,250 miles). In 2018, Gazprom
                        shipped 200.8 billion cubic meters (7 trillion cubic feet) of gas to Europe in just
                        one
                        pipeline.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The Eastern Siberia Pacific
                        Ocean (ESPO) oil pipeline is 4,188 kilometers (over 2,500 miles) long and exports
                        Russian crude oil to the Asia-Pacific markets of Japan, China, and Korea.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The Druzhba pipeline
                        (“Friendship Pipeline”) is Russia’s main conduit for supplying crude oil to central
                        Europe. Its southern branch is the largest source of crude oil supply for Slovakia,
                        Hungary, and the Czech Republic. It is 4,000 kilometers (2,500 miles) long.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The West-East Gas Pipeline
                        delivers natural gas from western China and central Asia to major consumer markets
                        in
                        southeast China. It is 4,000 kilometers (2,500 miles) long and supplies 12 billion
                        cubic
                        meters (420 billion cubic feet) of natural gas annually.

                     
                     

                  
                  

               
               
               
               If a shipper has a large supply of crude oil or oil
                  products, natural gas, chemicals, or coal, pipeline transport is a cost-effective
                  and clean
                  way to move it.

               
               

            
            
         
         
         
         
            
            
            Pipeline Infrastructure

            
            
            
            
            
               
               
               
               
               
                  
                  
                  The pipeline mode includes three components: the
                  pipeline, a physical pipeline plant, and tankers.

               
               
               
               
                  
                  Pipelines

                  
                  
                  
                  Often interconnected and forming a network, pipelines
                     have branches or conduits that reach various locations. Pipeline lengths vary from
                     a few
                     kilometers to hundreds or thousands of kilometers. Differences in things such as pipeline
                     diameter govern what type of material and how much the pipeline can transport. Pipelines
                     come in a variety of types and diameters, depending on the liquid cargo and the stage
                     of
                     collection:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Gathering lines pull in crude
                           oil, natural gas, and other liquid cargo. They have diameters of no more than 6 inches
                           (152 millimeters).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Trunk lines (also called
                           feeder or transmission pipelines) pull the oil from the gathering lines and move it
                           to
                           the refineries (or to another transport mode) in 3- to 48-inch pipes (76.2 millimeters
                           to 1,219 millimeters). The most common diameter for a trunk line is 8 to 10 inches
                           (203 to 254 millimeters). Trunk lines may also feed product pipelines, which transport
                           oil and natural gas across state lines or international boundaries.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Refined product pipelines
                           carry petroleum products (gasoline, jet fuel, home heating oil, and diesel fuel) from
                           refineries to storage tanks. The diameter of these pipelines varies between 8 inches
                           (203 millimeters) and 12 inches (305 millimeters) up to 42 inches (1,067 millimeters).
                           Airports, major industries, and energy companies are supplied directly as
                           well.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Distribution pipelines move
                           natural gas from a distribution center into homes, businesses, and industry. The
                           diameter of most distribution pipelines ranges from half an inch (12 millimeters)
                           to 6
                           inches (152 millimeters).

                        
                        

                     
                     

                  
                  
                  
                  Pipelines have become bigger in diameter in recent
                     years, which increases capacity. A 12-inch (305-millimeter) pipeline operating at
                     full
                     capacity can transport three times the product an 8-inch (203-millimeter) pipeline
                     can.

                  
                  
               
               
               
               
                  
                  Physical Pipeline
                     Plant

                  
                  
                  
                  Pipelines require physical stations to,
                     among other tasks, monitor performance and pump materials through the pipeline from
                     one
                     station to another. The physical plant consists of gathering stations, pumping stations,
                     storage tanks, facilities for input and dispersal, and land.

                  
                  
                  
                  The gathering station accepts crude oil from the gathering lines and
                     stores it until there is enough to move to a refinery. The pumping stations use
                     centrifugal pumps to move the crude oil (or other liquid cargo) through the pipeline.
                     An
                     originating pumping station is part of the initial physical plant, close to the source
                     of
                     the gathering lines. Booster stations are positioned further down the pipeline to
                     keep the
                     cargo moving and monitor its progress.

                  
                  
                  
                  Storage
                     tanks hold the liquid cargo until it can be transported. Input and dispersal facilities
                     remove water, bubbles, and impurities from crude oil before it moves to the pumping
                     station.

                  
                  
                  
                  There is also a power station for the
                     pipeline physical plant. This power station runs the pumps and lines.

                  
                  
               
               
               
               
                  
                  Tankers

                  
                  
                  
                  Crude oil is loaded into tankers from a production
                     facility (for example, an offshore oil drilling platform). Crews can protect surrounding
                     waters from oil spills during loading by placing a floating barrier (containment boom)
                     around the berth and tanker.

                  
                  
                  
                  Tankers haul the
                     crude oil to ports around the world, where it is transferred to another pipeline or
                     a
                     different mode of transportation, from which it is moved to a refinery.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Carrier Types, Market Structure, and Sales Strategy

            
            
            
            
            
               
               
               
               
               
                  
                  Carriers

                  
                  
                  
                  
                     
                     There are both private and for-hire
                     pipeline carriers. The oil and natural gas pipelines tend to be private carriers that
                     use
                     the pipelines to carry product to processing and storage facilities.

                  
                  
               
               
               
               
                  
                  Market
                     Structure and Sales Strategy

                  
                  
                  
                  Like the railroad
                     industry, the pipeline business is dominated by a small number of very large carriers
                     (a
                     little more than 100). The industry has a high start-up cost, which limits the number
                     of
                     participants.

                  
                  
                  
                  Competition within the pipeline
                     industry is minimal. The market is oligopolistic; there are so few sellers that any
                     one of
                     them acting on the market will materially affect price and have a measurable impact
                     on
                     competitors. The economies of scale and high fixed costs of the large-diameter pipelines
                     have sometimes resulted in joint ownership.

                  
                  
                  
                  Competition between pipelines and the other modes of transportation is also minimal,
                     due
                     to pipeline features, locations, and dependability (not to mention low cost). After
                     a
                     pipeline has been built, the other transport modes tend to support the pipeline rather
                     than compete against it. For example:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        An oil tanker will deliver
                           crude oil to a pipeline from an offshore drill.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Road or rail will receive
                           crude oil from a pipeline for delivery to a refinery or another transport
                           mode.

                        
                        

                     
                     

                  
                  
                  
                  Water transport comes close to pipelines’ costs
                     and rates, but, because pipelines have such specific locations and are not generally
                     near
                     a body of water, there is not much competition between them.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Operating/Service Characteristics

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  Pipeline is usually the most cost-efficient mode for
                  medium- and long-haul transportation for the products it carries, but it is limited
                  in
                  capability due to its nature.

               
               
               
               
                  
                  Capability

                  
                  
                  
                  Pipelines’ capability is limited because any product
                     pipelines carry must be liquid, liquefiable, or gaseous.

                  
                  
               
               
               
               
                  
                  Cost Structure

                  
                  
                  
                  The pipeline industry’s cost structure is most closely
                     related to that of the railway industry, with a high proportion of fixed costs due
                     to the
                     need for right of way. Pipeline owners have to acquire their own rights of way by
                     purchasing or leasing land on either side of the pipeline and pumping stations. Preventive
                     maintenance, taxes, and loans contribute to the high ratio of fixed to variable expenses.
                     Additional expenses include the terminal facilities, which are subject to the same
                     kind of
                     fixed expenses.

                  
                  
                  
                  Because the pipeline is the
                     carrier and is also part of the right of way, the pipeline’s variable costs are low.
                     (Vehicles are a major variable expense.) Labor costs are also low due to the high
                     amount
                     of automation. Additionally, fuel costs are relatively low; the only fuel required
                     is for
                     the power station.

                  
                  
                  
                  Pipeline companies do not
                     charge rates based on a classification system like the other transportation modes.
                     Oil and
                     natural gas are commodities that do not need a complex classification system. Pipeline
                     rates are on a per-barrel basis (equivalent to nearly 159 liters, or 42 gallons) and
                     usually accompany minimum shipments (called tenders). Minimum shipments range from
                     500 to
                     1,000 barrels.

                  
                  
                  
                  The high fixed costs and the
                     pipelines’ carrying capacity help to keep the unit cost low.

                  
                  
               
               
               
               
                  
                  Capacity

                  
                  
                  
                  Pipelines carry two-thirds of all tonne-kilometers
                     hauled for oil and oil products. With natural gas, pipelines haul about one-third
                     of all
                     tonne-kilometers carried. Length of haul is medium compared to other modes. Crude
                     oil
                     movements average about 800 miles per shipment, and product lines average about 400
                     miles
                     per movement. An illustration of the product volume carried by pipelines is the discharge
                     capacity of the Trans-Alaska pipeline, which moves two million barrels of oil a day.
                     A
                     273-mile (440-kilometer) pipeline between Arizona and Nevada moves about 5,000,000
                     tonnes
                     of coal per year.

                  
                  
               
               
               
               
                  
                  Speed

                  
                  
                  
                  Pipelines are perhaps the slowest form of transport and require
                     additional inventory in the logistics system to account for in-transit cargo. Oil
                     moves
                     through a pipeline at 3 to 8 miles (5 to 13 kilometers) per hour. Transport speed
                     depends
                     upon the diameter of the pipe, the terrain, the pressure propelling the oil (or other
                     product), and the viscosity. At average speeds, it takes 14 to 22 days to move oil
                     from
                     Houston, Texas, to New York City.

                  
                  
               
               
               
               
                  
                  Accessibility/Flexibility

                  
                  
                  
                  Pipelines are not
                     flexible: they exist only near the product they move and serve only the product for
                     which
                     they were built. Nor are they particularly accessible; oil fields typically exist
                     in
                     uninhabited areas. Pipelines are a very good mode of transport for a very specific
                     set of
                     products.

                  
                  
               
               
               
               
                  
                  Environmental
                     Efficiency/Efficacy

                  
                  
                  
                  The environmental cost of
                     pipelines is an interesting topic, because there are perceptions that do not match
                     reality. Pipelines are highly energy efficient and offer the lowest cost per
                     tonne-kilometer for the materials they transport. Leaks and ruptures are infrequent,
                     but
                     such risks cannot be completely eliminated. Often environmental objections to pipelines
                     are more about the impact of the materials pipelines transport than the pipelines
                     themselves. One of the environmental challenges involves pipeline construction
                     locations—the installation of the pipeline across land and water bodies, pumping stations
                     for maintaining the flow, and supporting infrastructure such as access roads. Pipelines
                     themselves are unaffected by weather or climate.

                  
                  
                  
                  At pumping stations, pipeline attendants use computers to monitor the flow and movement
                     of the product, detecting leaks by any changes in the rate and flow. This is an important
                     part of pipeline safety and environmental efficiency.

                  
                  
               
               
               
               
                  
                  Safety

                  
                  
                  
                  Governments are responsible for ensuring the safe,
                     reliable, and environmentally sound operation of pipeline transport. Pipelines have
                     a
                     better safety record than other transport modes, and there is no safer way to transfer
                     oil, gas, or chemicals without the danger of spilling. Whatever is carried within
                     a
                     pipeline is secure while it is contained. Not only that, but since most pipelines
                     are
                     buried, the product is completely encased.

                  
                  
                  
                  Pipelines are highly automated and operate on a 24/7 basis. They are limited only
                     by
                     commodity changeover (for example, when chemical pipelines are used for a different
                     chemical) and for routine maintenance. As a result, they require low labor levels.
                     Pipeline operators are subject to pipeline safety regulations.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Issues and Challenges

            
            
            
            
            
               
               
               
               
               
                  
                  Pipelines, particularly new pipeline proposals, feature
                  issues and challenges that may be fairly unique. Construction of pipelines often meets
                  challenges from legal, political, and public opinion sources. In addition, safety
                  concerns
                  due to the material being transported also must be considered.

               
               
               
               
                  
                  Government
                     Regulations

                  
                  
                  
                  
                     A variety of government agencies
                     oversee the pipeline industry, including

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The Federal Tariff Service
                           (Russia)

                        
                        

                     
                     
                     
                     	
                        
                        
                        The National Development and
                           Reform Commission (China)

                        
                        

                     
                     
                     
                     	
                        
                        
                        The Pipeline and Hazardous
                           Materials Safety Administration, a function of the Department of Transportation
                           (U.S.).

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Political Issues

                  
                  
                  
                  One of the chief issues with pipeline construction is
                     that the law of eminent domain can be used if a landowner will not negotiate with
                     a
                     company for land acquisition or rental for the pipeline’s right of way. This means
                     that a
                     government entity can take private property for public use, providing compensation
                     of fair
                     market value as reimbursement.

                  
                  
                  
                  Pipelines can
                     influence foreign policy. In 2020, the U.S. became a net annual petroleum exporter
                     for the
                     first time since at least 1949. However, due to varied uses and refining requirements
                     and
                     locations, the U.S. continues to import oil, and for diplomacy and security reasons,
                     it
                     purchases oil from a variety of sources. These purchases, in addition to oil extracted
                     domestically, are often delivered and transferred via pipeline.

                  
                  
                  
                  In 2012, public outcry over recent pipeline spills created a public
                     relations nightmare for the Northern Gateway project between British Columbia and
                     Alberta.
                     The project submitted environmental impact studies and governmental applications but
                     was
                     ultimately denied approval in 2016.

                  
                  
                  
                  The proposed Keystone XL
                     pipeline, traveling from oil sand fields in Canada through the central United States
                     to
                     refineries near the Gulf of Mexico, is another example of pitched political and media
                     battles that may take years to resolve. The project began in 2008 with the initial
                     proposal, and it experienced years of hearings, protests, lawsuits, and political
                     battles.
                     Following the revocation of a key permit in January 2021, the energy company attempting
                     the project formally terminated it, failing to conclude the 13-plus year project with
                     completed construction.

                  
                  
                  
                  It is clear that
                     pipeline companies must create goodwill with the public before embarking on new
                     construction. Addressing the concerns of property owners, environmental groups, and
                     political parties is important for new pipeline construction. Note that these concerns
                     may
                     also periodically affect other transport modes, especially as public awareness and
                     concern
                     over climate change grows. Pipeline owners must create contingency and continuity
                     plans
                     that address a variety of situations.

                  
                  
               
               
               
               
                  
                  Cross-Country
                     Boundaries

                  
                  
                  
                  When pipelines cross international
                     boundaries, the need for interdependence and collaboration arises. This, in turn,
                     can
                     create issues on a national as well as international scale. Agreements between the
                     countries sharing the pipeline should address land rights, physical security, harmony
                     in
                     tax structures, etc. A variety of other topics will need to be agreed upon before
                     construction of the pipeline can even begin.

                  
                  
               
               
               
               
                  
                  Safety Concerns

                  
                  
                  
                  The pipeline industry has an enviable record for safety,
                     but the industry must be vigilant. Accidents can quickly become catastrophic events.
                     A
                     natural gas pipeline explosion can take down a neighborhood and kill its residents.
                     Likewise, contingency plans must be developed and maintained for dealing with disruptions
                     like extreme weather or terrorism.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Section G: Transportation
            Management

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Define transportation
                     management and its principles

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     tradeoffs that shippers must consider when designing their transportation
                     networks

                  
                  

               
               
               
               	
                  
                  
                  Select
                     the best mode of transportation

                  
                  

               
               
               
               	
                  
                  
                  Plan
                     routing and scheduling of deliveries in transportation networks

                  
                  

               
               
               
               	
                  
                  
                  List
                     and define the types of transportation costs

                  
                  

               
               
               
               	
                  
                  
                  Calculate
                     fleet time and load utilization

                  
                  

               
               
               
               	
                  
                  
                  List
                     the transportation design performance capabilities

                  
                  

               
               
               
               	
                  
                  
                  Explain
                     carrier selection considerations

                  
                  

               
               
               
               	
                  
                  
                  List
                     carrier selection criteria

                  
                  

               
               
               
               	
                  
                  
                  List
                     the key sections in a transportation contract

                  
                  

               
               
               
               	
                  
                  
                  Define
                     rate tariff

                  
                  

               
               
               
               	
                  
                  
                  List
                     the characteristics utilized when determining a rate tariff

                  
                  

               
               
               
               	
                  
                  
                  Understand
                     the difference in transportation rates by mode

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     the criteria that drive transportation costs

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     methods to control transportation costs.

                  
                  

               
               

            
            
            
            This section focuses
               on the underlying processes and day-to-day activities that allow transportation
               managers to make the best decisions for their organizations. Whether it
               is for the development of something as large as an enterprisewide
               transportation strategy or as small as managing a selected carrier,
               you will find this section’s concepts and strategies to be worthwhile.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Transportation
            Management, Network Design, and Mode Selection

         
         
         
         
            
            
            This topic
               presents information to help in an objective evaluation of options, constraints,
               service requirements, and carriers. We’ll look at transportation management,
               transportation design tradeoffs, product considerations, mode selection, routing
               and scheduling, and technology that can help in managing transportation.

            
            

         
         
         
         
         
            
            
            Transportation
               Management

            
            
            
            
            
               
               
               
               
               
                  The ASCM Supply Chain Dictionary defines transportation management as

               
               
               
               
                  
                  the
                     process of executing requirements for the planning, scheduling,
                     and budgeting of transportation assets, services, and related systems
                     of the shipping process through delivery.

                  

               
               
               
               Transportation management
                  is a part of supply chain management. It usually sits somewhere
                  between order processing and the warehouse and distribution functions. Those
                  involved in transportation management perform tasks such as network
                  design and mode and carrier selection. They

               
               
               
               
                  
                  
                  	
                     
                     
                     Monitor and execute
                        inbound and outbound logistics activities (routing, billing, demurrage)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Examine
                        and manage rate tariffs and prices

                     
                     

                  
                  
                  
                  	
                     
                     
                     Manage
                        scheduling (tracing, tracking, expediting, consolidating)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Complete
                        shipment documentation.

                     
                     

                  
                  

               
               
               
               
                  Exhibit 8-41 shows
                  the variety of tasks included in transportation management.

               
               
               
               
                  Exhibit 8-41: Transportation Management Tasks[image: ../images/CLTDgraphic5c-41.png]
               
               
               
               
               
                  Source: Adapted from David Ross, Distribution Planning and Control—Managing
                        in the Era of Supply Chain Management, 2015. Used with permission.
                  

               
               
               
               Transportation management’s
                  goal is to reduce transportation costs and increase delivery reliability
                  through collaboration between all modes, carriers, and providers. Transportation
                  management requires transportation professionals to manage the entire
                  process effectively—from long-range strategies to operational planning
                  to day-to-day execution.

               
               
               
               To manage this process
                  and make good decisions, transportation managers must understand
                  the transportation principles of distance, volume, density, stowability, handling,
                  liability, and vehicle profitability.

               
               
               
               Transportation managers
                  need to remain vigilant. Regulations change, exceptions arise, and
                  vendors continually update service and support offerings.

               
               
               
               Questions to answer
                  as you design a new transportation network or evaluate an existing
                  network include

               
               
               
               
                  
                  
                  	
                     
                     
                     How should my transportation
                        network be configured to support my overall supply chain strategy?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What
                        modes, route plans, carriers, and equipment types offer the best
                        value (service versus cost) for products to be shipped?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Where
                        are the leverage points and risks for rate negotiations in my network?

                     
                     

                  
                  
                  
                  	
                     
                     
                     How
                        will changes to transportation rates affect my transportation budget?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What
                        control do I want over tracing, tracking, expediting, and consolidating?

                     
                     

                  
                  
                  
                  	
                     
                     
                     How
                        much risk can my organization assume with routing, billing, and
                        demurrage?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What
                        products will be shipped? Are there any special product considerations?
                        If so, what are they?

                     
                     

                  
                  
                  
                  	
                     
                     
                     How
                        will economic, market, security, and regulation requirements affect
                        my ability to forecast and budget?

                     
                     

                  
                  
                  
                  	
                     
                     
                     How
                        well do I know the customer? Are there any restrictions governing
                        who can or cannot send or receive parcels?

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Transportation
               Network Design

            
            
            
            
            
               
               
               
               
               
                  
                  Exhibit 8-42 shows
                  how transportation network design is a subset of logistics components.
                  A well-designed transportation network allows a supply chain to
                  achieve the desired degree of responsiveness at a low cost.

               
               
               
               
                  Exhibit 8-42: Logistics Components[image: ../images/CLTDgraphic5c-42.png]
               
               
               
               
               To understand the magnitude
                  of the decisions you make about network design and strategy, consider
                  the importance of capital investments in highways, railways, airports,
                  fleet acquisition, and warehouses. Your investments here influence
                  what resources will be available for transportation planning in
                  general.

               
               
               
               According to the ASCM Supply Chain Dictionary,
                   
                  network
                     design in logistics involves

               
               
               
               
                  
                  the
                     design and periodic review of inbound and outbound transportation networks—all
                     types of warehouses by number, location, size, layout, and optimum mix
                     of inventory levels per location—to meet the organization’s strategic
                     goals. Considerations are made to balance tradeoffs among warehouse
                     costs, transportation times and expenses, and customer service goals.

                  

               
               
               
               All transportation network
                  design decisions must take into account transportation’s effect
                  on the supply chain and inventory. The transportation mode selected
                  influences how quickly and efficiently products flow from one end
                  of the supply chain to the other. Research shows that the four most
                  important performance capabilities in transportation design are
                  accessibility, transit time, reliability, and product safety.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Accessibility. Accessibility
                        describes a transportation mode’s ability to reach origin and destination
                        facilities. It also describes the level of service to be provided over
                        the route. The geography or distance to be covered, the mode’s infrastructure,
                        and government regulations all affect mode selection.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Transit time. Transit time
                        is the total elapsed time between origin and destination (sometimes
                        called door-to-door time). It includes time required for pickup,
                        terminal handling, line-haul movement, and customer delivery. This
                        is a key consideration, because it affects inventory availability,
                        stockout costs, and customer satisfaction.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Reliability. Reliability is
                        a direct result of accurate transit time, and many organizations
                        prefer reliability over speed. It refers to the consistency of transit time
                        by selected mode and is measured by transit time variations. Increased reliability
                        makes it easier to forecast inventory needs, production requirements, and
                        safety stock.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Product safety. Safe product
                        transport is critical, because it influences customer service, costs,
                        and the overall supply chain. A product must arrive at the destination
                        in the same condition it was in when it left the origin. Many organizations
                        address safety concerns with additional packaging.

                     
                     

                  
                  

               
               
               
               
                  Exhibit 8-43 illustrates
                  how the modes of transport line up with these capabilities.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 8-43: Transportation Design Tradeoffs
                        
                        
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Capability/Mode

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Road

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Rail

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Air

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Water

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Pipeline

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Accessibility
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Advantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Transit time
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Advantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Advantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Reliability
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Advantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Advantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Advantage

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Product safety
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Advantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Advantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Disadvantage

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Advantage

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               Another tradeoff to be
                  considered in regard to transportation design is cost. Product value
                  is often compared against transport cost to determine if the transport
                  option is viable. If a company spends too much money on transport,
                  the product cannot be sold at a competitive price.

               
               

            
            
         
         
         
         
            
            
            Product Considerations

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  Before you determine what
                  mode or carrier to select, consider the characteristics of the products
                  to be shipped as well as labeling and packaging. There are also
                  special considerations that may alter what transportation mode is
                  chosen.

               
               
               
               
                  
                  Labeling
                     and Packaging

                  
                  
                  
                  One
                     way to ensure that cargo arrives safely and in good condition is
                     through proper labeling, which can protect shipments from poor handling
                     and theft. ISO has created a set of pictorials for adding to labels
                     to identify goods being shipped. For international shipments, labels
                     should be written in the languages of all countries on the route. Other
                     items to consider when labeling shipments include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Weight (net and gross)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Consignee’s
                           name

                        
                        

                     
                     
                     
                     	
                        
                        
                        Name
                           of the company

                        
                        

                     
                     
                     
                     	
                        
                        
                        Shipment
                           number

                        
                        

                     
                     
                     
                     	
                        
                        
                        Number
                           of units in the shipment (i.e., 1 of 2, 2 of 2).

                        
                        

                     
                     

                  
                  
                  
                  Package dimensions should
                     be clearly displayed on the outside of the package and should include
                     both metric and imperial units.

                  
                  
               
               
               
               
                  
                  Special
                     Considerations

                  
                  
                  
                  Special
                     considerations in regard to transportation mode selection include
                     the following.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Temperature. Goods that require
                           temperature control (e.g., refrigeration, heat, humidity) demand
                           specialized packaging services. Most refrigerated goods travel alone,
                           which increases the cost. When shipped by air, such goods are packaged
                           in dry ice or with gel ice packs. Moving goods that require temperature
                           control may require the use of a cold chain, as the goods must be
                           cooled throughout the entire transportation process.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Bulk shipments. Bulk shipments
                           are usually commodity cargos (i.e., liquid or granular) transported
                           in large quantities without packaging. Commodities include petroleum
                           and crude oil products, grain, coal, or gravel that is poured into
                           a ship, railcar, or trailer.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Hazardous materials. Hazardous
                           materials regulations have changed significantly over the last several
                           years. With appropriate documentation, hazardous materials can be
                           shipped by air, water, or road. The International Maritime Organization
                           (IMO) regulates sea shipments of hazardous materials. IMO publishes
                           the International Maritime Dangerous Goods Code (IMDG), which governs
                           hazardous shipment packaging and labeling. IATA regulates air shipments and
                           publishes the IATA Dangerous Goods Regulations. Hazardous shipments
                           must also meet domestic requirements.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Perishables. Shipping time
                           is a key issue with perishable items. Non-refrigerated perishable
                           items require less packaging and handling. Items must have suitable packaging.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Live animals. Live animals
                           require a special shipper’s letter of instruction that describes
                           what to do in most situations. IATA has created a special set of
                           live animal regulations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Classified/government material. Classified
                           and government material must be appropriately packaged (e.g., two
                           opaque, sealed envelopes, wrappings, or containers, durable enough
                           to protect the material from accidental exposure and facilitate
                           detection of tampering). Carriers are accountable for controlling classified
                           material until the material is transferred to the correct party
                           through the designated government representative.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Prohibited goods. Certain countries
                           restrict what can and cannot be shipped to them. An importer is
                           responsible for knowing destination countries’ laws and regulations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Pharmaceuticals. Pharmaceutical
                           products require special handling, for example, temperature control,
                           security, and chain of custody. Pharmaceutical shipments are subject
                           to a complex array of government regulations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           High-value goods. Anything
                           worth over US$100 per pound (~€200 per kilogram) is considered high
                           value. The only characteristic high-value shipments share is that
                           every item is unique. Shippers much purchase the appropriate amount
                           of insurance based on the replacement value (not just the fair market
                           value).

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Household goods. The most cost-effective
                           way to ship household goods is by container. For low-volume shipments,
                           it is cost-effective to consolidate the shipment using a consolidation
                           service.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Personal effects. Personal
                           effects should be shipped in a commercial cargo container. Examples
                           of personal effects include furniture, clothing, tools, landscaping
                           equipment, and even automobiles.

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
         
         
            
            
            Selection of Transport Mode

            
            
            
            
            
               
               
               
               
               
                  Business is moving toward
                  global operations, requiring more organizations to design an international,
                  not just a domestic, network. You need to determine a mode of transport
                  that suits your product suite, research transportation candidates,
                  and work them into your budget.

               
               
               
               A wide variety of factors
                  must be considered when selecting workable transportation modes. Exhibit 8-44 lists
                  some general factors to assess, especially for international transport.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 8-44: Mode Selection Considerations
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               In addition, each transportation
                  mode has capabilities (strengths and weaknesses) that affect how
                  it meets customer requirements. The different modes are also suited to
                  particular types of products and have different cost structures. Exhibit 8-45 examines the
                  differences and similarities between the modes.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 8-45: Capabilities of Transportation Modes
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                                       Low
                                          value

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Liquid
                                          commodities

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Not
                                          time-sensitive

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               
                  
                  Size, durability, and value
                  of the product must be considered. Other important factors include
                  distance, weight and density, stowability, line haul, shipping patterns, terminal
                  services, and liability.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Distance. Distance adds to
                        expenses such as labor, fuel, and maintenance. The greater the distance
                        a carrier must travel, the more fuel used and the more hours logged
                        by drivers.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Weight and density. The cost
                        per unit of weight decreases as the load size increases. The best
                        way to maximize the economy of weight is to combine smaller shipments
                        into larger loads and spread the total cost over the greater weight
                        of the combined shipments.

                     
                     

                  
                  

               
               
               
               
                  Exhibit 8-46 shows
                  the effect of distance, weight, and density on cost.

               
               
               
               
                  Exhibit 8-46: Transportation Economics[image: ../images/CLTDgraphic5c-46.png]
               
               
               
               
               
                  Source:
                     Paul A. Myerson, Supply Chain and
                        Logistics Management Made Easy. Used with permission.
                  

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Stowability. Stowability refers
                        to how a shipment is packed into a load. The ASCM Supply Chain Dictionary defines stowability as

                     
                     
                     
                     
                        
                        the
                           ease or difficulty of loading, handling, and storing shipping items.
                           It is used as a factor for determining shipment costs and classifying
                           freight. It considers regulations, liability, and item characteristics
                           (e.g., hazardous materials, excessive weight, or irregular shape).

                        

                     
                     
                     
                     Aspects that lower a shipment’s
                        stowability include the shipment’s perishability, value, and propensity
                        for damage.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Line haul. Line-haul costs
                        per kilometer or mile are the total costs of fuel, labor, and capital
                        equipment (minus depreciation) divided by distance traveled. For example,
                        if the line-haul cost to transport a shipment from point A to point
                        B is €5 per kilometer and the route is 500 kilometers, the total
                        line haul cost is €2,500. Other line-haul services include

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Reconsignment—Consignees change while the
                              shipment is in transit.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Diversion—The
                              destination of a shipment changes while it is in transit.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Pooling—Smaller
                              shipments are consolidated to use a less costly container or truckload
                              rate (also used for load redistribution).

                           
                           

                        
                        
                        
                        	
                           
                           
                           Stopping
                              in transit—A shipment is sent at a full truckload rate, and portions
                              are dropped off along the route. Each stop is charged a stop-off
                              charge, which is usually much less than a less-than-truckload shipment.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Transit
                              privilege—A shipper can unload a motor carrier, process the shipment, reload
                              the shipment, and proceed to the final destination using a through
                              rate.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Pickup
                              and delivery—Costs are based on the amount of time spent picking
                              up and dropping off cargo.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Terminal
                              handling—Costs depend on the number of times a shipment must be handled

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Shipping patterns. A shipment
                        may go directly from origin to destination, making no, one, or several
                        stops along the route. Exhibit 8-47 illustrates
                        common shipping patterns, which are based on the primary cost factors
                        of distance, weight, and density.

                     
                     
                     
                     
                        Exhibit 8-47: Shipping Patterns[image: ../images/CLTDgraphic5c-47.png]
                     
                     
                     

                  
                  

               
               
               
               
                  Source:
                     Adapted from Paul A. Myerson, Supply
                        Chain and Logistics Management Made Easy. Used with permission.
                  

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Terminal services. When terminal
                        services are available (not all the modes of transportation provide
                        such services), they can be used for freight consolidation, pickup
                        and delivery, or break-bulk. Costs are in keeping with the geographic region
                        for the services used.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Liability. Carriers must assume
                        responsibility for shipments and must have liability insurance to
                        protect against potential damage. Carriers can improve packaging
                        or reduce a shipment’s vulnerability to loss or damage to reduce
                        both risk and transportation costs.

                     
                     

                  
                  

               
               
               
               When combined, all these
                  factors tend to limit mode selection to two or three realistic options.

               
               
               
               According to Rushton,
                  logistics can determine the best mode by considering freight volume
                  or load size and delivery distance. See Exhibit 8-48.
                  Cost is secondary to distance, which affects schedule.

               
               
               
               
                  Exhibit 8-48: Mode Selection Matrix[image: ../images/CLTDgraphic5c-48.png]
               
               
               
               
               
                  Source:
                     Adapted from Alan Rushton, Phil Croucher, and Peter Baker, The Handbook of Logistics and Distribution Management:
                        Understanding the Supply Chain, 2014.
                  

               
               
               
               Let’s look at how this
                  matrix can be applied to two shipping extremes: a small parcel going
                  a short distance and a 100-tonne load going a long distance. According
                  to the matrix, the small parcel would be best served by either a
                  postal service or a road carrier, while the heavy cargo would be
                  best served by water or rail (depending on origin and destination).

               
               
               
               A transportation manager’s
                  final choice of transport mode balances cost, schedule, and service,
                  but, in reality, other elements (like speed and reliability) may
                  override the cost factor.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Speed. Orders may be required
                        quickly for a number of reasons (emergency supplies, spare parts,
                        etc.). As a result, air transport may be used instead of sea transport,
                        and the cost will be offset by a reduced need to store the inventory.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Reliability. Some customer
                        contracts require orders to be delivered within a very tight delivery
                        window. As a result, road transport may be used instead of rail transport,
                        and the cost is offset by the door-to-door delivery service and
                        customer satisfaction.

                     
                     

                  
                  

               
               
               
               Use Exhibit 8-49 to
                  help you determine what mode of transportation to select.

               
               
               
               Keep in mind that, while
                  market research will help you research carriers, you must have a
                  clear understanding of the various modes of transportation and how
                  to make a selection. Selection questions and decisions should be
                  synchronized with the organization’s supply chain goals.

               
               
               
               
                  Exhibit 8-49: Mode Selection[image: ../images/CLTDgraphic5c-49.png]
               
               
               

            
            
         
         
         
         
            
            
            Route Planning and Scheduling

            
            
            
            
            
               
               
               
               
               
                  Route planning and scheduling
                  are two tasks that follow mode selection. The difference between
                  the two is as follows:

               
               
               
               
                  
                  
                  	
                     
                     
                     Scheduling is the selection of customer
                        orders to be delivered by a single source.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Route
                        planning is the sequence in which those orders are to be delivered.

                     
                     

                  
                  

               
               
               
               Effective routing affects
                  customers, the supply chain, and the overall success of the organization.
                  The shortest route is not always the best route; there are times
                  when it is prudent to follow a longer route and avoid risk.

               
               
               
               Proper analysis and management
                  of routing and delivery schedules are your responsibility. Routing
                  analysis and optimization can be used with a transportation management
                  strategy to coordinate scheduling and route planning, mode selection, and
                  carrier selection. This analysis examines

               
               
               
               
                  
                  
                  	
                     
                     
                     Transit time and on-time performance, including
                        scheduling, routing, and sequencing of stops.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Risky
                        locations, poorly equipped ports, and congested border crossings.
                        Any one of these can delay a shipment.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Maximized
                        equipment capacity through minimized tolls, port costs, and route-related
                        surcharges.  Equipment efficiency ensures that all space is used
                        to capacity.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Safety,
                        including both product and employee safety. Routes are examined
                        to find areas known for hijacking or product theft, which could
                        happen at sea or on land. On-land safety examines road quality and
                        freight-handling capabilities.

                     
                     

                  
                  

               
               
               
               On a day-to-day basis,
                  route planning as well as scheduling should be optimized to keep
                  costs at a minimum. This can be done manually or by using a computer application.
                  While manual routing and scheduling are fine for small operations,
                  most medium and large delivery operations should use a computer-based
                  system. The larger an organization, the more complex the mathematical
                  calculations.

               
               
               
               It is important to note
                  that both manual and automated route planning and scheduling are
                  specific to each organization.

               
               

            
            
         
         
         
         
            
            
            Other Technology Tools

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Automated route planning and scheduling is just one of the types of
                  technology tools that can help in transportation management. Let’s look at a couple
                  of other
                  examples: business intelligence tools and transportation management systems.

               
               
               
               
                  
                  Business
                     Intelligence Tools

                  
                  
                  
                  A
                     staggering amount of data can be involved in transportation management
                     decisions such as the selection of an appropriate mode of transport.
                     Without access to accurate information, it is challenging to sort
                     through this amount of data and make the best decision for the organization.
                     Automated business intelligence tools can help. These tools provide
                     a way for transportation professionals to monitor data and generate valuable
                     business information.

                  
                  
                  
                  
                     Business intelligence (BI), as
                     defined by the ASCM Supply Chain
                        Dictionary, is

                  
                  
                  
                  
                     
                     information collected by an organization
                        about customers, competitors, products or services, and processes.
                        Business intelligence provides organizational data in such a way
                        that the organizational knowledge filters can easily associate with
                        this data and turn it into information for the organization. People
                        involved in business intelligence processes may use application
                        software and other technologies to gather, store, analyze, and provide
                        access to data and to present that data in a simple, useful manner.
                        The software aids in business performance management and aims to
                        help consumers make better business decisions by offering them accurate,
                        current, and relevant information. Some businesses use data warehouses because
                        they are a logical collection of information gathered from various operational
                        databases for the purpose of creating business intelligence.

                     

                  
                  
                  
                  BI tools provide access
                     to information that otherwise would be unavailable. Examples of
                     the type of details that can be available to transportation managers
                     through the use of BI tools include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Distance
                           requirements

                        
                        

                     
                     
                     
                     	
                        
                        
                        Vehicle
                           details—age; vehicle weight; type of body, axle, engine

                        
                        

                     
                     
                     
                     	
                        
                        
                        Tonnes
                           carried

                        
                        

                     
                     
                     
                     	
                        
                        
                        Idle
                           time

                        
                        

                     
                     
                     
                     	
                        
                        
                        Maintenance
                           details

                        
                        

                     
                     
                     
                     	
                        
                        
                        Fuel
                           used

                        
                        

                     
                     
                     
                     	
                        
                        
                        Delivery
                           details.

                        
                        

                     
                     

                  
                  
                  
                  Interest
                     in business intelligence tools and the information they can provide
                     is on the rise. In addition to data collection and analysis, BI
                     tools can provide reporting, performance scorecards, and activity
                     monitoring.

                  
                  
               
               
               
               
                  
                  Transportation
                     Management Systems

                  
                  
                  
                  A
                     transportation management system (TMS) can assist logistics in

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Selecting from preferred carriers to reduce
                           overall transportation costs

                        
                        

                     
                     
                     
                     	
                        
                        
                        Building
                           and optimizing loads to meet volume shipping obligations with specific carriers,
                           thereby decreasing costs

                        
                        

                     
                     
                     
                     	
                        
                        
                        Planning
                           and optimizing routes

                        
                        

                     
                     
                     
                     	
                        
                        
                        Determining
                           freight charges for inbound and outbound shipments

                        
                        

                     
                     
                     
                     	
                        
                        
                        Generating
                           shipping documents

                        
                        

                     
                     
                     
                     	
                        
                        
                        Dispatching
                           and tracking shipments to the delivery stage.

                        
                        

                     
                     

                  
                  
                  
                  Complementary warehouse
                     management software modules are often available with TMS systems.
                     It’s important that the two systems be fully compatible to maximize effectiveness
                     and to justify the expenditure.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Carrier
            Negotiations and Selection

         
         
         
         
            
            
            After the decision has been
               made as to the mode of transportation to be used, attention turns
               to the selection of individual service providers within that mode.
               A major difference between mode and carrier selection is the number
               of options available. In some modes (for example, road transport),
               there can be tens, hundreds, or even thousands of options available
               for both short- and long-haul cross-border transport. There are
               also many ocean and air carriers that serve major trade routes for
               intercontinental cargo movement. However, in the case of rail transport,
               many locations are served by a single carrier. In recent years the
               number of carriers in some modes has been shrinking due to mergers,
               acquisitions, and service area consolidation.

            
            
            
            Another difference between
               mode and carrier selection is the frequency of the decision. Carrier
               selection requires the transportation manager to be active and involved.
               Involvement does not always mean finding a new carrier, but it does
               require the transportation manager to monitor the performance of
               the selected carrier.

            
            
            
            Carrier selection is less
               straightforward than mode selection because of the lack of agreement
               on the number of relevant factors to use in the selection process. Depending
               on the organization, this could be as few as 10 or as many as 100.

            
            
            
            An overall provider selection
               process includes these steps:

            
            
            
            
               
               
               	
                  
                  
                  Clarify the requirements
                     and the scope of activities.

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     the type of provider being sought.

                  
                  

               
               
               
               	
                  
                  
                  Locate
                     and research potential providers.

                  
                  

               
               
               
               	
                  
                  
                  Prepare
                     a request for proposal (RFP) or invitation to tender (ITT) or equivalent.

                  
                  

               
               
               
               	
                  
                  
                  Evaluate
                     and compare responses.

                  
                  

               
               
               
               	
                  
                  
                  Select
                     a contractor and negotiate.

                  
                  

               
               
               
               	
                  
                  
                  Finalize
                     contract and contract terms and conditions; sign contract.

                  
                  

               
               

            
            
            
            This topic discusses the
               provider selection process from the viewpoint of transportation
               logistics. We’ll look at creating a statement of work; deciding
               whether to use an in-house provider or outsource the activities;
               issuing requests for information (RFIs), RFPs, and ITTs; evaluating
               potential carriers against selection criteria; and writing and executing
               contracts.

            
            

         
         
         
         
         
            
            
            Statement of Work

            
            
            
            
            
               
               
               
               
               
                  
                  Contracting with a logistics
                  professional requires a statement
                     of work (SOW), defined in the ASCM
                     Supply Chain Dictionary as “a description of products to be supplied
                  under a contract.” The SOW describes the required work in terms
                  of the transportation need, including sufficient detail to allow
                  prospective providers to determine if they are capable of providing
                  the services or results. Some items that might be specified in the
                  SOW include the selected transport mode, the frequency needed, and
                  the transportation lanes to be used.

               
               
               
               A key point to remember
                  about an SOW is that it should be concise but also complete and
                  clear. This may require including information to help prevent later misunderstandings
                  about expectations. Expectations may refer to carrier requirements
                  (e.g., capability and capacity) and logistics requirements (e.g.,
                  reporting requirements, system compatibility, and audit participation).

               
               
               
               Each RFP and ITT should
                  have a statement of work, although it is possible to have multiple
                  RFPs or ITTs with a single SOW.

               
               
               
               An SOW can be revised during
                  the selection process as more is learned about project needs. The
                  final version is included in the contract.

               
               

            
            
         
         
         
         
            
            
            In-House or Outsourced?

            
            
            
            
            
               
               
               
               
               
                  One of the most important
                  decisions is whether to use in-house carriers or to outsource logistics
                  services. This decision must result from careful consideration of in-house
                  capabilities, abilities and costs of third-party providers, the
                  effects on warehousing, and any specialized handling requirements
                  of materials.

               
               
               
               
                  
                  In-House
                     Providers

                  
                  
                  
                  
                     
                     
                     
                     Organizations
                     may choose to keep shipping in-house for many reasons. Here are questions
                     an organization should answer before outsourcing transportation
                     needs:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Do you differentiate on
                           customer service? Organizations that staff a transportation department
                           have a competitive advantage with customer service.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Do
                           you differentiate on cost control? Transportation management is
                           tasked with achieving the lowest possible cost of moving goods across
                           the supply chain.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Do
                           you differentiate on integration? Integration with service providers
                           can often be expensive and complex to maintain and can take time
                           to implement. This stems from the need to navigate restrictions
                           on access and changes to applications, data, and communications
                           protocols.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Do
                           you differentiate on data? Data are special and should be treated
                           with great care. A fundamental disadvantage to using an outside
                           provider is the ownership of the database where information is stored.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Do
                           you differentiate on flexibility? As companies change and grow,
                           transportation operations need to be scaled to meet increasing customer
                           demands and expand into new lines of business.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  External
                     Providers

                  
                  
                  
                  The primary
                     reason organizations decide to outsource logistics services is that internal
                     capabilities are lacking. Instead of building up the capabilities
                     in-house, organizations look to leverage the knowledge, skills,
                     resources, and experience of logistics providers. The services of
                     these providers range from delivery to supply chain consulting to
                     logistics management.

                  
                  
                  
                  In
                     addition to third-party, lead, and fourth-party logistics providers,
                     another way to categorize outside service providers is as

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Express. These operations emphasize
                           delivery speed.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Groupage. These are consolidated
                           services that allow sending small orders at a low cost.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           General haulage. This is traditional
                           method of outsourcing transportation, generally used for nonstandard
                           products.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Multi-user. Also known as shared-user
                           distribution, multi-user firms provide distribution operations for
                           a group of clients.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Dedicated. A complete logistics
                           or distribution operation is provided by a logistics provider.

                        
                        

                     
                     

                  
                  
                  
                  Four main criteria can
                     be used to differentiate between these outsourced service providers:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Asset dedication. Does the
                           supplier own its fleet? External providers may be asset-owning or
                           non-asset-owning. This distinction may be important when choosing
                           a provider.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Speed of delivery. Where does
                           the supplier fit on the speed continuum?

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Consignment size. Does the
                           supplier handle limited shipment sizes?

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Contractual basis. Will supplier
                           work on a transactional basis, or do they require a contract?

                        
                        

                     
                     

                  
                  
                  
                  
                     Exhibit 8-50 shows
                     how the provider categories match up with these criteria. When choosing
                     a provider, determine where each contractor falls in each of these
                     categories, and select the one that meets most, if not all, of your
                     needs. Part of this decision is also choosing which services to
                     outsource.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 8-50: Outsourcing Criteria
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Service Category

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Asset Dedication

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Speed of Delivery

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Size of Consignment

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Contractual Basis

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Express

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Shared

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Same/next day

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Small parcel-size

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Transaction

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Groupage

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Shared

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Slower than express/several days

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Larger than express/pallet-size plus

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Transaction

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    General haulage

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Shared (but could be
                                       contract)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Slower than express/48
                                       hours plus

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Any size

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Transaction or contract

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Multi-user

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Shared

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Slower than dedicated/next
                                       day or longer

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    As required

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Contract

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Dedicated

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Dedicated

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    As required

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    As required

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Contract

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Because
                     of the number of available options, making this choice can be overwhelming. Cost
                     and services aside, it is important to remember that this company
                     will be taking on a major part of your operations. Make sure they
                     meet all of your requirements, and be prepared to manage the relationship
                     once they are on board.

                  
                  
               
               

            
            
         
         
         
         
            
            
            RFIs, RFPs, ITTs

            
            
            
            
            
               
               
               
               
               Once the service need has
                  been defined in the SOW, the transportation manager can identify
                  potential contractors. This initial list should include a large
                  number of providers with core competencies that include the service
                  requirements.

               
               
               
               
                  
                  
                  
                  
                  
                  Various documents—RFIs,
                  RFPs, and ITTs—are used to gather information about these providers.

               
               
               
               
                  
                  RFIs

                  
                  
                  
                  A request for information
                     can be used, along with the SOW, to gather data from the providers
                     on this initial list. An RFI asks for general information about
                     contractor capabilities. The transportation manager does not provide
                     much, if any, information about the service requirement, and contractors
                     do not have to prepare bids. Contractors often use an RFI as a preliminary
                     planning step before the RFP.

                  
                  
                  
                  Casting a broad net and gathering information
                     from 20 to 30 different providers may be time-consuming, but it
                     increases the quality of the short list of providers. Of course, do
                     not include just any service provider on the initial list. If you
                     are looking to ship heavyweight, low-cost cargo overseas, you will
                     not be interested in a parcel carrier.

                  
                  
                  
                  This part of the selection process determines
                     who is and who is not available or interested in responding to an
                     RFP/ITT. Reasons a contractor may not be interested in the work
                     include insufficient resources or an inappropriate business sector
                     (for example, the contractor may be interested only in providing
                     logistics services for overseas transportation needs or may not
                     work with the shipping lanes you selected).

                  
                  
                  
                  Responses to the RFI should be evaluated
                     against criteria based on your organization’s requirements, for
                     example

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Completion of the RFI
                           materials

                        
                        

                     
                     
                     
                     	
                        
                        
                        Current
                           client list

                        
                        

                     
                     
                     
                     	
                        
                        
                        Financial
                           integrity of the company

                        
                        

                     
                     
                     
                     	
                        
                        
                        Technical
                           compatibility

                        
                        

                     
                     
                     
                     	
                        
                        
                        Assessment
                           of capability.

                        
                        

                     
                     

                  
                  
                  
                  Those
                     providers that do not meet the organization’s needs as published
                     in the SOW may be eliminated. You may determine that the SOW needs
                     to be updated after obtaining information from some or all of the
                     initial list of contractors.

                  
                  
                  
                  Perhaps
                     the RFI will be used to build a short list of contractors that appear
                     to have adequate abilities and interest. Depending on the size of
                     your initiative, the short list may include between 5 and 10 contractors
                     that will receive an RFP or ITT.

                  
                  
               
               
               
               
                  
                  RFPs/ITTs

                  
                  
                  
                  Unlike the RFI, the RFP/ITT
                     is intended to award a contract. It is typically used for services
                     that require design of a solution, such as a computer application
                     or a logistics service. Since an RFP/ITT usually requires more detailed
                     contractor responses, the transportation manager is responsible
                     for preparing detailed information about what is needed, often in
                     the form of an SOW.

                  
                  
                  
                  Most
                     transportation managers limit the potential carriers at this point
                     to a relatively small number to maximize purchasing power. The number
                     is kept just high enough to minimize any risk.

                  
                  
                  
                  
                     After you send the RFP or ITT to the short
                     list of providers, you may set up a bidders’ conference or a site
                     visit to gather more information about potential providers and to give
                     potential providers an opportunity to learn more about your needs.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Bidders’ conferences. A bidders’
                           conference is a meeting held by a transportation manager for all
                           of the providers to whom the manager has sent an RFP or ITT. These
                           conferences, which may be discretionary or mandatory, provide an opportunity
                           for bidders to meet organization personnel and receive detailed instructions.

                        
                        
                        
                        
                           A bidders' conference may be held to answer
                           potential suppliers’ questions about items on the RFP/ITT, to ensure a
                           clear understanding between parties about expectations and scope, and
                           for suppliers to obtain a list of requirements not included in the
                           RFP/ITT. The answers provided during the bidders’ conference should be
                           formally documented and distributed before the RFP/ITT deadlines.

                        
                        
                        
                        A bidders’ conference can be held face-to-face,
                           or it can be conducted via email or a conference call.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Site visits. During the supplier
                           procurement process, you may decide to visit with the providers
                           being considered. The site visit will allow you to see how the provider
                           performs in a real-life setting. Providers should be able to give
                           you a list of reference sites.

                        
                        
                        
                        Be prepared to gather sufficient information
                           about each provider. This enables the provider to give you information
                           that is useful and also shows respect and consideration of their
                           time in helping your organization make a final decision about a
                           logistics provider.

                        
                        
                        
                        You
                           may wish to include key individuals from the organization in a site
                           visit. It is also a good idea to prepare an agenda ahead of time
                           and distribute it to the provider whose site you will be visiting.
                           Items on the agenda might be a demonstration of current capabilities,
                           a tour of the facility, and a discussion with providers about specific
                           requirements they may be asked to meet.

                        
                        

                     
                     

                  
                  
                  
                  A typical RFP/ITT includes the following
                     key sections:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Statement of the requirement
                           (“Hire a logistics service provider to manage freight transportation
                           requirements.”)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Statement
                           of the purpose (a list of the services you are looking for in addition
                           to the contract objectives)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Background
                           information (an overview of your organization and its operations, using
                           statistics and customer demographics, and the names and contact information
                           for the people who will handle future correspondence)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Scope
                           of the work (specific duties to be performed by the provider and
                           expected outcomes, including details of responsibilities)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Performance
                           standards (key performance indicators, how performance will be monitored
                           and measured, how corrective actions will be implemented)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Delivery
                           schedule (specific information about where, when, and in what condition shipment
                           will be delivered)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Contract
                           terms and conditions (specific certifications, forms, and assurances)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Payments,
                           incentives, and penalties (terms of payment for adequate performance, information
                           about incentives for superior performance and penalties for inadequate
                           performance)

                        
                        

                     
                     

                  
                  
                  
                  The
                     RFP/ITT should include enough detail so that providers can determine
                     what resources they will need to facilitate your needs and what
                     the associated costs are.

                  
                  
               
               
               
               
                  
                  Online Shipper Auctions

                  
                  
                  
                  
                     
                     
                     Using online auction
                     services, buyers may bid on services in an effort to secure a more cost-effective
                     deal to transport their goods and shippers may try to generate orders when
                     they have excess capacity. Similar to other online auctions, a buyer
                     can publish shipment requirements and specify a certain length of
                     time to submit bids, during which period shippers will provide bids
                     for the described shipment. The buyer then will select the best
                     bid (which may not always be the cheapest) and work to finalize the
                     agreement. Note that even in this situation, contract negotiations
                     over specific details may still be required.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Evaluation Criteria

            
            
            
            
            
               
               
               
               
               After the suppliers on
                  the short list have returned their RFP/ITT responses, evaluate them
                  against objective criteria.

               
               
               
               
                  Some of the more common
                  carrier selection factors include a variety of shipment criteria
                  and carrier capabilities, such as transit time average and reliability, equipment
                  availability and capacity, geographic coverage, product protection,
                  and rates. During carrier selection, transportation managers often
                  weigh one factor against another as opposed to evaluating each one
                  separately. To gain a better understanding of how tradeoffs are
                  made when comparing one selection criterion with another, let’s
                  examine them in more detail.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Transit time average and reliability. A
                        carrier should be selected on the basis of documented performance
                        relative to speed and reliability. The carrier should consistently
                        meet on-time performance requirements set by the customer organization.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Equipment availability and capacity. Carriers
                        under consideration must have sufficient capacity to serve transportation
                        needs. Organizations depend on carriers to move shipments to their
                        destinations claims-free and in a timely manner. To accomplish this,
                        carriers must have the necessary equipment and manpower.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Geographic coverage. The selected
                        carrier must provide service in the required geographic areas with
                        the required frequency. Both current and anticipated requirements
                        should be considered.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Product protection. The decision
                        maker must review and understand the product protection provided
                        by the carrier. The carrier must retain insurance coverage with
                        liability limits that meet or exceed the value of items being shipped. The
                        provider’s communication protocols for situations involving loss
                        or damage must meet the organization’s standards. The carrier’s
                        safety record should be reviewed for patterns of behavior.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Rates. Although rates are important,
                        it isn’t necessarily the case that the lowest-cost carrier offers
                        the best value. The best value is usually found by considering the
                        combination of rate and service quality.

                     
                     

                  
                  

               
               
               
               Time and effort are required
                  to evaluate all the potential options. The best choice will be based
                  on predetermined criteria. All carriers should be evaluated on all
                  criteria that have been selected; consistency will help eliminate
                  any decision-making biases.

               
               

            
            
         
         
         
         
            
            
            Contract Negotiations and Contracts

            
            
            
            
            
               
               
               
               
               
                  
                  Once a carrier has been
                  selected, a contract needs to be created. A contract can be oral or
                  written; it can be for a single delivery or for the delivery of
                  multiple shipments over a defined period of time. In most instances,
                  the contract is formalized into a legal document that is agreed
                  upon and signed by representatives from both organizations. A contract
                  is used by both parties to manage their risk and exposure.

               
               
               
               
                  
                  
                  In addition to the types
                  of contracts we have already covered, one to be aware of is the master contract
                  , defined in the ASCM Supply Chain Dictionary as
                  follows:

               
               
               
               
                  
                  1)
                     A contract that lays out the general provisions of a long-term agreement
                     and governs most of the details of future individual contracts or
                     purchase orders for a period of time. 2) In relation to unionized
                     labor, the contract between the labor union and the employer.

                  

               
               
               
               A master contract may be
                  geographically limited and can occur at the local, regional, national,
                  or international level. In a master contract, all parties agree
                  to most of the terms that will govern future transactions or future
                  agreements. A master contract permits the parties to quickly negotiate
                  future transactions or agreements, because they can rely on the
                  terms of the master contract. Only the terms specific to the current
                  transaction need to be negotiated.

               
               
               
               The writing and executing
                  of a domestic contract is a straightforward process. When executing
                  an international contract, the process becomes more complex. Local
                  laws, multilateral governmental agreements, and international treaties
                  must be taken into account. As a result, it is recommended that
                  legal counsel be consulted before writing or signing a contract.

               
               
               
               
                  
                  Negotiating
                     Contracts

                  
                  
                  
                  Negotiating
                     a carrier contract can be a complex and often time-consuming process. The
                     following best practices provide guidance for planning, implementing,
                     and evaluating contracts.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Clear and consistent methodology. It
                           is important to follow a consistent methodology when creating and
                           negotiating a carrier contract.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Good vendor relationships. The
                           key to a good contracting experience is a good relationship with
                           the vendor or contractor. A good vendor relationship involves integrity,
                           trust, honesty, openness, fairness, and reliability on the parts
                           of both parties.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Thorough documentation. Keeping
                           thorough records of the contracting process is essential. In the
                           event of a problem or a lawsuit, there is no way for the organization
                           to defend its point of view if the process was not properly documented.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Risk management. All
                           contracts should be regularly monitored against pre-established
                           performance measures to ensure quality. Not all, however, require
                           the same level of monitoring. Given that each entity has different
                           priorities and that each contract has a different level of importance
                           to the entity, contracts should be monitored as necessary to meet
                           performance goals.

                        
                        

                     
                     

                  
                  
                  
                  Some key topics for negotiation for a buyer
                     and a shipper are listed in Exhibit 8-51.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 8-51: Key Negotiation Topics
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                                             availability

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Delivery
                                             speed

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Delivery
                                             consistency

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Freight
                                             protection

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Billing
                                             accuracy

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Cost
                                             of service

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Volume
                                             commitments

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Shipment
                                             frequencies

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Origin-destination locations

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Freight
                                             characteristics

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Cost
                                             issues affecting profitability

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Contract
                     Rates

                  
                  
                  
                  Today carriers
                     and transportation managers alike are less constrained by rate and service
                     regulations. Therefore, we are seeing many different variations
                     of class and commodity pricing structures. Combination rate and
                     service packages have been crafted to best meet organizations’ logistical
                     needs. Between deregulation and the advances in technology, carriers
                     now have the flexibility to reconfigure rate packages from product
                     to product, location to location, and customer to customer if needed.

                  
                  
                  
                  A trend in recent years
                     has been to debundle the price of products and materials so that
                     components such as transportation become separate, visible items.
                     Debundling allows the transportation manager to take control of
                     the situation and make conscious decisions regarding the tradeoffs
                     between price and service. The price and service details can be
                     found in the terms of sale.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Fleet Management and
            Optimization

         
         
         
         
            
            
            
               
               
               Fleet management and optimization are crucial
               to running an efficient supply chain, no matter what type of transportation modes
               an
               organization uses. Effectively managing a fleet is crucial to making sure that
               required resources are functioning and available whenever they are needed. Being
               unprepared to handle maintenance and vehicle breakdowns could cause shipment delays
               throughout a supply chain.

            
            
            
            Optimization may take the form of using
               technology to help plan shipments and routes, or it may mean optimizing fleet size
               and use. No matter what methods are employed for managing and optimizing its fleet,
               the organization must ensure that optimization in one area doesn’t cause
               deoptimization elsewhere. Changes to transportation structure could potentially
               affect other areas such as warehouse performance, causing an overall efficiency loss
               to the organization.

            
            

         
         
         
         
         
            
            
            Transportation Management Systems

            
            
            
            
            
               
               
               
               
               
                  
                  Cutting-edge transportation management systems
                  (TMS) play a key role in fleet optimization by enhancing planning and executing
                  across the entire shipping system. Coyle et al., in Transportation—A Global Supply Chain Perspective, indicate that TMS systems
                  can handle routing and rating, executing a shipment across multiple modes, tracking
                  and tracing loads, freight settlement, and hybrid planning, execution, and
                  evaluation capabilities.

               
               
               
               Routing and scheduling functions use optimization routines and
                  mathematical models to generate routes that meet all requirements as efficiently as
                  possible. Mode and carrier selection analyzes contracts and routing guides to
                  determine the best mode or modes to use for a shipment. Options generated by a TMS
                  are available digitally, allowing for quick decision making on freight purchases.
                  These are just a few of the ways that a TMS can perform tasks that would be
                  difficult to execute manually.

               
               
               
               According to Coyle, use of a TMS helps an
                  organization reduce freight costs by 6 to 10 percent. Using a TMS also reduces
                  paperwork errors and increases visibility to the entire transportation network. A
                  TMS can help an organization when it comes to additional fleet management tasks,
                  such as fleet use optimization and modal optimization.

               
               

            
            
         
         
         
         
            
            
            Fleet Use Optimization

            
            
            
            
            
               
               
               
               
               
                  Optimizing fleet use refers to efficiently
                  planning deliveries and using return trips productively. Optimizing return trips via
                  backhauling can provide cost savings to an organization. For example, if a retailer
                  uses distribution centers to supply retail locations with products and fixtures,
                  trucks used to distribute products to stores must return to the distribution center
                  to acquire new shipments to take to the stores. If the organization is able to use
                  the trucks to return fixtures or reusable packaging materials to the distribution
                  center, it can avoid having to pay to ship those items to the warehouse separately.
                  Alternately, the organization may look to move products from the final delivery area
                  to a location near the distribution center for an external organization.

               
               
               
               Planning efficient routes is a key way to save
                  costs for any organization and may be used both for deliveries and when backhauling.
                  There are two main ways to plan routes—manually and with an automated system.

               
               
               
               
                  
                  Manual Route Planning
                     and Scheduling

                  
                  
                  
                  
                     Many variables
                     affect transportation planning, and a detailed manual routing and scheduling
                     process is required to handle all data points. Exhibit 8-52 illustrates an example
                     of the tasks involved in manual route planning and scheduling.

                  
                  
                  
                  
                     Exhibit 8-52: Manual Route Planning and Scheduling Tasks[image: ../images/CLTDgraphic5c-50.png]
                  
                  
                  
                  
                  
                     
                     
                     Compiling
                        Data

                     
                     
                     
                     While compiling appropriate
                        data, plan to answer many questions.

                     
                     
                     
                     Delivery data include operational parameters and
                        constraints that need to be taken into consideration:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           What is the
                              delivery area?

                           
                           

                        
                        
                        
                        	
                           
                           
                           What are the
                              days/hours of operation?

                           
                           

                        
                        
                        
                        	
                           
                           
                           What are the
                              delivery time windows?

                           
                           

                        
                        
                        
                        	
                           
                           
                           What type of
                              unit load is used?

                           
                           

                        
                        
                        
                        	
                           
                           
                           What type of
                              vehicle is needed?

                           
                           

                        
                        
                        
                        	
                           
                           
                           What are the
                              sizes of the orders?

                           
                           

                        
                        
                        
                        	
                           
                           
                           What are the
                              constraints on drivers and equipment?

                           
                           

                        
                        
                        
                        	
                           
                           
                           What is the
                              average road speed?

                           
                           

                        
                        
                        
                        	
                           
                           
                           How much time
                              should be allowed to load/unload?

                           
                           

                        
                        
                        
                        	
                           
                           
                           What is the
                              delivery frequency?

                           
                           

                        
                        

                     
                     
                     
                     Demand data relate to operational
                        information to be collected at each delivery location. For example, some
                        operational parameters include

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Number of
                              cases for delivery

                           
                           

                        
                        
                        
                        	
                           
                           
                           Fixed
                              unloading time (usually in minutes)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Variable
                              unloading time (usually in minutes)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Vehicle
                              restrictions.

                           
                           

                        
                        

                     
                     
                     
                     Distance data involve measuring the
                        distances to each delivery point throughout the delivery run. This is a
                        time-consuming but important process. Some organizations use actual
                        measurements of roads. Other organizations use the straight-line approach.
                        This approach measures the distance as a straight line from the origin to
                        the destination and then multiplies the distance by a “wiggle factor,” or
                        circuity factor, that represents how a road twists and turns. A standard
                        circuity factor is 1.2.

                     
                     
                     
                     Once all
                        data are gathered, planning can begin.

                     
                     
                  
                  
                  
                     
                     
                     Planning

                     
                     
                     
                     The goal of planning is to find the most
                        efficient route that minimizes the number of resources needed and the
                        distance traveled. Planning must take the demand and delivery constraints
                        into consideration.

                     
                     
                     
                     Two principles
                        often used to plan trips and routes are maximum drop density and full use of
                        vehicles:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           The maximum
                              drop density is based on proximity. The closest drop locations are
                              scheduled to be on the same truck.

                           
                           

                        
                        
                        
                        	
                           
                           
                           The full use
                              of vehicles is based on capacity. As much of the load capacity as
                              possible should be used in each and every truck.

                           
                           

                        
                        

                     
                     
                     
                     These two principles involve the
                        steps that appear in Exhibit 8-53. As you can
                        see, it is straightforward but can be time-consuming. The larger the fleet,
                        the more complicated these tasks become.

                     
                     
                     
                     
                        
                        
                        

                        
                        
                        
                        
                        
                           
                           
                              
                              Exhibit 8-53: Trip and Route Planning
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                                          the drop points on a map.
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                                       Apply the
                                          demand and constraints by drop point.

                                       
                                       
                                    
                                    

                                 
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       
                                          3.
                                          

                                       
                                       
                                    
                                    
                                    
                                    	
                                       
                                       
                                       Determine
                                          distance measurement rules.

                                       
                                       
                                    
                                    

                                 
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       
                                          4.
                                          

                                       
                                       
                                    
                                    
                                    
                                    	
                                       
                                       
                                       Determine
                                          which drops are large enough to be a single trip and
                                          schedule those.

                                       
                                       
                                    
                                    

                                 
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       
                                          5.
                                          

                                       
                                       
                                    
                                    
                                    
                                    	
                                       
                                       
                                       Form
                                          clustered trips.

                                       
                                       
                                    
                                    

                                 
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       
                                          6.
                                          

                                       
                                       
                                    
                                    
                                    
                                    	
                                       
                                       
                                       Form
                                          final trips that are closest to the
                                          depot.

                                       
                                       
                                    
                                    

                                 
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       
                                          7.
                                          

                                       
                                       
                                    
                                    
                                    
                                    	
                                       
                                       
                                       Reevaluate and combine trips.

                                       
                                       
                                    
                                    

                                 
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       
                                          8.
                                          

                                       
                                       
                                    
                                    
                                    
                                    	
                                       
                                       
                                       Determine
                                          fleet requirements to execute plan.

                                       
                                       
                                    
                                    

                                 
                                 
                              

                           

                        
                        

                     
                  
                  
                  
                     
                     
                     Calculating Costs

                     
                     
                     
                     The final task involves fixed and variable cost
                        calculations.

                     
                     
                     
                     Fixed costs are based
                        on the number of vehicles in the fleet that are used. These costs are
                        usually calculated on a daily and annual basis. Fixed vehicle costs include
                        the cost to operate each type of vehicle per day.

                     
                     
                     
                     Variable costs are those associated with the distance
                        traveled. One variable cost is the cost per kilometer for each vehicle type
                        per day.

                     
                     
                     
                     
                        
                        
                        Most organizations also
                        use this information to calculate the fleet’s time and load
                        utilization.
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                  Automated Route Planning
                     and Scheduling

                  
                  
                  
                  With customer
                     demands for service, speed, and competitive price and with escalating
                     competition, organizations are turning away from manual route planning and
                     evaluating the range of available computer applications.

                  
                  
                  
                  Automated route planning and scheduling is similar to manual
                     methods in that it uses operational parameters and constraints that have already
                     been identified. This is often a function of a TMS. Computer applications may
                     not be able to provide the absolute best possible solution to an organization’s
                     challenges, but they do provide the best solution for the provided
                     parameters.

                  
                  
                  
                  Computer applications allow
                     users to complete detailed plans in a relatively short time and run many what-if
                     scenarios—and to do it much more efficiently than manual system users can.

                  
                  
                  
                  Some computer-based solutions address one
                     particular aspect of the process; others are designed to cover a combination of
                     tasks. Most automated solutions use digital road databases to support
                     calculations and are therefore more accurate than the circuity factors used in
                     manual calculations.

                  
                  
                  
                  The more complex
                     applications are interactive, with simulations for planning the most effective
                     route. Schedules produced with interactive programs often result in different
                     routes for each day. The system reevaluates demand requirements to create
                     optimal schedules.

                  
                  
                  
                  
                     Exhibit 8-54 shows a typical example of routing output with street-level data.
                     The output’s level of detail makes it easy to interpret and understand the
                     results. Detailed delivery schedules, when available, can be used by the
                     drivers.

                  
                  
                  
                  
                     Exhibit 8-54: Automated Route Planning Map[image: ../images/CLTDgraphic5c-52.png]
                  
                  
                  
                  
                  In the illustration, a list of vehicles
                     appears in the left-hand pane, while a local map with details about delivery
                     sites appears in the right-hand panes. A variety of views can be selected for
                     optimal scheduling.

                  
                  
                  
                  A transportation
                     manager can use an application to change existing routes or to update a schedule
                     with late or urgent orders. The application looks for any complications or
                     constraints (for example, delivery windows or legal implications). In addition
                     to up-front planning, some of the more sophisticated applications can link to
                     real-time vehicle-tracking systems, which monitor vehicles’ progress and update
                     routes as needed. There are hundreds, if not thousands, of different route
                     planning and scheduling applications available.

                  
                  
                  
                  Some of the advantages of the automated applications
                     include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Decreased standing
                           costs, as the number of vehicles needed can be minimized

                        
                        

                     
                     
                     
                     	
                        
                        
                        Decreased running
                           costs, as more efficient routes reduce distance

                        
                        

                     
                     
                     
                     	
                        
                        
                        Decreased need for
                           supplemental vehicles

                        
                        

                     
                     
                     
                     	
                        
                        
                        Increased customer
                           service through more consistent and reliable delivery schedules

                        
                        

                     
                     
                     
                     	
                        
                        
                        Decreased
                           violations of regulations due to more rigid constraint
                           management

                        
                        

                     
                     
                     
                     	
                        
                        
                        Decreased time
                           spent with schedule creation, as schedules can be generated and adjusted
                           quickly

                        
                        

                     
                     
                     
                     	
                        
                        
                        Increased
                           reporting capabilities.

                        
                        

                     
                     

                  
                  
                  
                  Selecting a planning and scheduling
                     application is a complex process that should also take into account any other
                     logistics and supply chain applications currently in place.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Modal and Fleet Size Optimization

            
            
            
            
            
               
               
               
               
               
                  
                  Modal
                     Optimization

                  
                  
                  
                  
                     Modal optimization
                     refers to using the best available mode for transportation. Understanding the
                     characteristics of the product being shipped, the relative strengths and
                     weaknesses of the various modes of transportation, and the characteristics of
                     the desired origin and destination points is crucial to choosing the correct
                     mode. For example, it is highly inefficient to transport coal via air, as coal
                     is heavy and inexpensive and air transportation is constrained by weight and is
                     a costly mode of transportation.

                  
                  
                  
                  Sometimes, the optimal
                     method of transportation requires the use of multiple transportation modes. For
                     instance, cheap consumer goods manufactured in Asia may be purchased by a firm
                     in the American Southwest. The optimal mode of transportation for those goods
                     may include using a containership to carry the products across the ocean, where
                     the journey from port to final destination is carried out via road or rail,
                     depending on the exact location and available infrastructure to reach the
                     destination.

                  
                  
               
               
               
               
                  
                  Fleet
                     Size Optimization

                  
                  
                  
                  
                     No matter the
                     mode in question, the equipment used includes associated costs. Vehicles of any
                     type (including trucks, trains, boats, and planes) all require maintenance,
                     licensing, and insurance and are subject to depreciation (if owned). Pipelines
                     and railways are subject to their own maintenance costs and taxes and payments
                     associated with right of way.

                  
                  
                  
                  Given
                     those associated costs, it is crucial that organizations maintain the correct
                     fleet size for their shipping needs. When the shipper owns more equipment than
                     it requires to fill orders, the equipment can quickly become a drag on the
                     organization’s bottom line.

                  
                  
                  
                  However,
                     shippers should be careful to maintain a large enough fleet to handle typical
                     order levels. Shippers may be able to use 3PLs or other resources to handle
                     abnormally high order rates that it is not equipped to handle, but using
                     external support to augment capacity may not be a viable long-term solution, as
                     that support may cost more than in-house resources.

                  
                  
                  
                  As
                     a result, it is important to keep the fleet size as close to the required level
                     as possible. Using management software, historical data, and demand forecasting
                     are key to success when attempting to optimize fleet size.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Fleet Maintenance

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Fleet maintenance includes regularly scheduled
                  maintenance, such as oil changes for trucks, aircraft maintenance procedures
                  mandated by law, or pipeline or railway maintenance. Such maintenance can be
                  scheduled on a set data point, like vehicle mileage or flight hours since the last
                  time maintenance was done. Vehicles and equipment used for loading and offloading
                  shipments also require maintenance. Other maintenance may result from repeated
                  instances of equipment failure, which may be used to diagnose a larger issue.

               
               
               
               Regardless of what piece of equipment is being
                  maintained, it is important to track its service history and any reported issues.
                  Electronic logging devices or other electronic monitoring systems may be used to
                  automatically track and report use rates and performance statistics for critical
                  systems. Using reporting from those resources is key to keeping a fleet running at
                  optimal levels.

               
               
               
               Maintaining spare parts for vehicles is a necessary component of
                  fleet maintenance. Depending on the size of the fleet, deploying spare parts from
                  a
                  storage location to a maintenance location may be a supply chain activity of its
                  own. Factoring in the time required to ship or acquire parts is a key component of
                  forecasting and accounting for vehicle downtime when a breakdown occurs.
                  Organizations must also account for vehicle recovery in the event the vehicle breaks
                  down while in transit.

               
               
               
               Fleet maintenance is not always limited to mechanical maintenance,
                  for example, cleaning may be required for vehicles used for transporting
                  agricultural or food products. This may include the use of dedicated cleaning
                  facilities. Agricultural transports may use a truck wash that is designed to clean
                  vehicles following the transport of hogs, to prevent the spread of diseases or
                  parasites. For safety purposes, the wash facility might not be able to be used by
                  haulers who are transporting other animals or products. In addition to cleaning,
                  organizations must ensure that licenses are renewed on time and that any reports
                  required by governmental regulations are generated in a timely fashion.

               
               

            
            
         
         
   
      
         
         
         
         Topic 4: Rate
            Structures

         
         
         
         
            
            
            This area
               discusses rates, including assigning a rate tariff, rates per mode,
               pricing drivers, and estimating demand and costs.

            
            

         
         
         
         
         
            
            
            Rates

            
            
            
            
            
               
               
               
               
               
                  
                  In transportation terms,
                  a rate is an established price for the transport of goods, based on
                  any number of factors (distance, weight, measure, equipment type,
                  package, commodity, etc.). It is the cost to move something from
                  point A to point B. When entering contract negotiations with a carrier,
                  you need to be prepared with the kind of rate-specific information
                  required to make good decisions.

               
               
               
               
                  
                  
                  
                  
                  Regardless of the selected
                  transportation mode or carrier, transportation managers must understand
                  the total cost involved to ensure that the average revenue generated is
                  greater than the average transportation cost.

               
               
               
               Four types of costs must
                  be considered before pricing the movement of individual shipments:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Fixed costs. The cost of owning
                        any transportation assets. This cost is not affected by the volume
                        shipped.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Variable costs. The costs incurred
                        when a shipment occurs. They may include costs for subcontracted
                        or purchased services in addition to the usual variable costs and
                        are affected by the volume shipped. This represents the minimum amount
                        to charge for a shipment.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Joint costs. These costs are
                        shared between the shipper and the carrier (for example, a backhaul).
                        Either the original shipper pays the cost of the backhaul or another
                        shipper must be found to cover the cost.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Common costs. These are costs
                        for terminals, rights of way, and management expenses and are proportionally
                        allocated over all shippers using the service.

                     
                     

                  
                  

               
               
               
               This information tells
                  transportation managers about constraints placed on price negotiations
                  and dictates the pricing thresholds to operate in.

               
               
               
               Determining the rate is
                  essential to calculating an appropriate transportation cost. One
                  formula for calculating transportation cost is

               
               
               
               
[image: ../images/8g-4_01_id179SB0Q0JYK_mathml_100_width_733.png]


               
               
               
               Rates are listed on pricing
                  sheets known as tariffs.

               
               
               
               Before deregulation, tariffs
                  charged by carriers were established by rate bureaus. A published
                  rate had to be charged for all shipments that fit a specific class
                  and origin-destination combination. Since deregulation, carriers
                  have more flexibility with discounts. Deregulation also prohibits
                  rate bureaus from discussing or voting on rates that involve a single
                  carrier.

               
               
               
               Historically, transportation
                  managers wrote origin and destination rates in a notebook. For accuracy,
                  these notebooks had to be reviewed and revised on a regular basis.
                  The industry then shifted from these notebooks to computer diskettes
                  that were provided to carriers. However, the diskettes also needed
                  regular review and revision. As one can imagine, version control
                  was an issue. Today interactive websites allow transportation managers
                  to have real-time information while they compare carrier rates.

               
               
               
               Origin-destination rates
                  are calculated by postal code. A table like the one in Exhibit 8-55 is
                  used to determine the quoted rate.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 8-55: Example of Rate Calculation
                        
                        
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Rate Class

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 L5C

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 M5C

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 M1M

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 M2M

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 M5M

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 M10M

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 M20M

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 M30M

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 M40M

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 500

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 233.58

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 193.89

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 147.14

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 119.10

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 84.05

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 65.37

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 40.32

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 32.25

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 28.24

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 400

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 188.24

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 156.25

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 118.58

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 95.98

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 67.73

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 52.69

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 32.55

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 26.03

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 22.79

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 300

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 144.11

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 119.63

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 90.78

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 73.48

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 51.86

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 40.34

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 24.94

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 19.95

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 17.45

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 250

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 126.30

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 104.84

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 79.56

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 64.40

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 45.45

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 35.34

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 21.86

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 17.48

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 15.31

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 200

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 98.37

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 81.66

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 61.97

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 50.16

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 35.40

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 27.53

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 17.00

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 13.60

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 11.91

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 175

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 88.65

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 73.58

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 55.84

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 45.20

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 31.90

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 24.81

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 15.30

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 12.24

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 10.72

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 150

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 76.11

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 63.18

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 47.94

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 38.81

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 27.38

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 21.30

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 13.20

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 10.56

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 9.24

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 125

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 64.76

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 53.76

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 40.80

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 33.03

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 23.31

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 18.12

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 11.25

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 9.00

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 7.88

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 110

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 56.27

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 46.71

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 35.43

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 28.69

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 20.25

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 15.75

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 9.88

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 7.90

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.92

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 100

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 52.62

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 43.68

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 33.15

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 26.83

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 18.94

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 14.73

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 9.22

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 7.38

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.46

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 92

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 49.79

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 41.33

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 31.37

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 25.39

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 17.92

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 13.94

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 8.91

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 7.12

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.24

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 85

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 46.15

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 38.31

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 29.07

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 23.53

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 16.61

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 12.92

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 5.58

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.86

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.01

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 77

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 42.91

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 35.62

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 27.03

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 21.88

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 15.44

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 12.01

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 8.34

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.67

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 5.84

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 70

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 40.48

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 33.59

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 25.50

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 20.64

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 14.57

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 11.33

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 8.10

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.48

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 5.67

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 65

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 38.46

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 31.92

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 24.22

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 19.61

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 13.84

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 10.76

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 8.02

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.41

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 5.61

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 60

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 36.84

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 30.58

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 23.21

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 18.78

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 13.26

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 10.31

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 7.94

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.35

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 5.56

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 55

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 34.81

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 28.90

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 21.93

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 17.75

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 12.53

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 9.74

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 7.85

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.28

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 5.50

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 50

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 32.79

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 27.22

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 20.66

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 16.71

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 11.80

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 9.18

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 7.77

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 6.22

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 5.44

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Weight Limits by pound
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Under 500

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 500– 1,000

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 1,000– 2,000

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 2,000– 5,000

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 5,000– 10,000

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 10,000– 20,000

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 20,000– 30,000

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 30,000– 40,000

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Over 40,000

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               Although carriers still
                  post public rates, very few shippers actually use them. Instead of
                  creating individual tables by customer, carriers use the standard
                  rate table and apply different discounts to certain classes for
                  each customer. Each shipper negotiates the rate they pay directly
                  with the carrier. Discounts vary by shipper volume and competition.

               
               

            
            
         
         
         
         
            
            
            Assigning a Rate Tariff

            
            
            
            
            
               
               
               
               
               
                  
                  Assigning a rate tariff
                  is a two-step process:

               
               
               
               
                  
                  
                  	
                     
                     
                     First, the freight classification
                        (or group) is determined. Freight classifications standardize how
                        goods are categorized. Different freight classes incur different charges
                        even if products are in the same shipment. In the U.S., the National
                        Motor Freight Traffic Association (NMFTA) maintains definitions
                        for motor freight classes through its National Motor Freight Classification
                        (NMFC) program. Every type of product that can be shipped is categorized
                        into one of 18 classes based on four characteristics:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Density. How heavy the product is in relation
                              to its size.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Stowability.
                              How easy the product is to pack into a load.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Ease
                              of handling. Any challenges to handling the product—size, weight,
                              etc.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Liability
                              for loss and damage. How likely it is that the product will damage
                              other freight and its perishability and value.

                           
                           

                        
                        

                     
                     
                     
                     Other modes have association
                        and number classes for shipment categories. In general, the higher
                        the classification number, the higher the shipping cost. Remember
                        that classification is not the
                        price or rate charged for movement of a product.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Second,
                        the rate or price is based on the classification, weight, shipment
                        origin, and destination. The particular class that a product is
                        assigned to is referred to as its rating, which determines the price
                        charged for freight transportation.

                     
                     

                  
                  

               
               
               
               Other methods for calculating
                  rates have become more prominent in the past few years due to the
                  number of exceptions and unique requests from shippers. They include

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        Cube
                           rate
                        , defined in the ASCM Supply Chain Dictionary as
                        “a freight rate calculated on cargo volume rather than weight.”

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        Commodity rate
                        , defined in the Dictionary as “a rate to ship
                        a specific commodity across a specific origin-destination pairing.”
                        A carrier offers an all-commodity rate for a specific route, no
                        matter what the freight classification is.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Exception rate, which is a
                        change or deviation from the class rate.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Freight-all-kinds (FAK) rate, which
                        is the rate charged for goods that are pooled and shipped together.
                        Pooling can occur at a cross-dock facility for consolidation or
                        redistribution purposes.

                     
                     

                  
                  

               
               
               
               Additional services that
                  a carrier may provide may be part of a rate calculation or separate
                  charge, including

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Transit services. When a shipment
                        is stopped between the origin and final destination for unloading,
                        storage, and/or processing.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Split delivery. When pieces
                        of a shipment are dropped at different locations.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Demurrage/detention. When product
                        is held for a period of time before it is dropped at its final destination.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Environmental services. When
                        special control of the shipping environment is needed (i.e., refrigeration,
                        ventilation, heating).

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Rates per Mode

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  Each transport mode has
                  unique characteristics, issues, and challenges that drive differences
                  in rates. By understanding these differences, logistics professionals
                  can more accurately select the proper option for their needs without
                  paying higher rates than necessary.

               
               
               
               
                  
                  Road
                     Rates

                  
                  
                  
                  As well as
                     the standard rate tariff calculations, there are a few additional
                     rates that a transportation manager should be aware of when negotiating
                     road or truck rates.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           LTL/TL rates. Rates for less-than-truckload
                           (LTL) and truckload (TL) freight are determined by class, weight,
                           pickup and destination postal codes, and any additional services
                           required to meet the shipper’s and the delivery location’s needs.
                           LTL shipments usually require several handlings. Each time a shipment
                           is handled, a cost is added. TL shipments are usually loaded by
                           the shipper and moved to the final location where the delivery location
                           is waiting to unload it. As a general rule, TL shipments cost less
                           than LTL shipments.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Per-truckload rate. The per-truckload
                           rate is different than a TL rate in that it is a single rate that
                           has been created for a specific origin-destination move regardless of
                           the commodity or weight. (This is known as a per-car rate in rail
                           transport.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Discount rates. It is a common
                           pricing practice for a carrier to offer discounts from the published
                           rate. Discounting is used primarily in combination with LTL shipments.
                           Discounts range from 25 to 65 percent and may apply to a particular class
                           or volume of transport.

                        
                        

                     
                     

                  
                  
                  
                  Shippers must exercise caution when negotiating
                     road rates, because carriers are no longer required to file tariffs.
                     They are still required to maintain rates, rules, and classifications
                     and furnish them upon request. As a result of deregulation, shippers need
                     to remain vigilant, as federal control and enforcement has diminished.

                  
                  
               
               
               
               
                  
                  Rail
                     Rates

                  
                  
                  
                  Rail rate
                     include the following.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Multiple-car rates. Railroads
                           offer discounts based on volume (for example, if a string of cars
                           can be moved together from point A to point B). The cost of moving several
                           cars together is less than moving each car individually. Shippers
                           who often take advantage of this type of rate structure handle coal,
                           grain, fertilizer, or chemicals.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Unit-train rates. A unit train
                           is composed of cars carrying a single type of commodity that are
                           all bound for the same destination. By hauling only one kind of freight
                           for one destination, a unit train does not need to switch cars at
                           various intermediate junctions and so can make nonstop runs between
                           two terminals. This reduces not only the shipping time but also
                           the cost.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Air
                     Rates

                  
                  
                  
                  
                     The space
                     on an aircraft is limited not only in total volume of space but
                     also in weight. As a result, air freight is one of the most expensive
                     modes of transportation. Air freight rates are usually quoted based
                     on weight and volume. Weight is quoted in kilograms (pounds) as
                     compared to road, rail, and sea, which are quoted in tonnes (tons).
                     The calculation used to determine volume for air rates is

                  
                  
                  
                  
[image: ../images/8g-4_02_id179SB0SM0HT_mathml_101_width_826.png]


                  
                  
                  
                  Air rates are based on
                     the higher of either the weight or the dimensional weight (dim weight),
                     which is an artificial volume-weight combination devised to assess
                     air shipment tariffs. It is usually set at 5,000 cubic centimeters
                     per kilogram (139 cubic inches per pound). The practical result
                     is that freight that occupies more volume than another shipment
                     of the same weight can be charged a significantly higher air rate.
                     Air cargo rates are based on the value of service. For air transport
                     to be the selected mode of transport, the demand for the goods must
                     outweigh the cost of transport.

                  
                  
                  
                  Two additional rate calculations that are
                     often used for air include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Density rates. This rate is
                           primarily used with air container shipments. It is often used when
                           the weight of the commodity is just as important (if not more) than
                           the size. The denser the shipment, the higher the rate.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Deferred delivery rates. In
                           this instance, the carrier charges a lower rate in exchange for
                           the right to defer the arrival of the shipment. Air freight carriers
                           offer a discount for two- or three-day shipment versus overnight.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Water
                     Rates

                  
                  
                  
                  Negotiating
                     rates with water transport companies is usually done on a container basis.
                     Most companies start with a published tariff rate. If the volume
                     is large enough, they will negotiate lower rates. The volume threshold
                     can be as low as 12 containers. Similar to other modes of transport,
                     the rate is determined either by package or by weight.

                  
                  
                  
                  Most water transport involves
                     international logistics. Therefore, be aware that there are usually
                     additional charges in addition to the base container rate:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Arbitrary charge. This charge
                           is for intermediary port costs, ice-break, cleaning of containers,
                           and power to refrigerated containers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Bunker adjustment factor. This
                           is also known as the fuel adjustment factor or fuel surcharge.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Currency adjustment factor. This
                           charge is to ensure that the shipping line is unaffected by the
                           fluctuation of currencies between ports.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Container yard. This charge
                           is to move the container from one container yard to another. There
                           is a similar charge to move the container from a freight station
                           to the container yard.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Chassis charge. This charge
                           is incurred if the shipper uses a truck chassis from the shipping
                           line to load or unload the container.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Terminal handling charge. This
                           is also known as the container yard charge.

                        
                        

                     
                     

                  
                  
                  
                  It is unlikely that an
                     organization will encounter all these charges, but it is important to
                     be aware of the additional costs on top of the base container rate
                     for water transport.

                  
                  
               
               
               
               
                  
                  Pipeline
                     Rates

                  
                  
                  
                  The pipeline
                     rate structure is very different from the rates for the other modes
                     of transportation. Pipelines do not use the freight classification
                     system that is used by road and rail transport. Even though their
                     fixed costs are high, pipelines are unable to use differential pricing
                     practices. Pipeline rates are usually on a per-barrel point-to-point
                     basis, and a minimum shipment size or tender is often required.

                  
                  
               
               
               
               
                  
                  Intermodal
                     Rates

                  
                  
                  
                  Intermodal
                     rates depend on the different modes being used to transport a shipment. By
                     combining two or more different modes, shippers can take advantage
                     of the strengths and cost savings of each mode to lower the total
                     cost of the shipment. This can be done without losing accessibility
                     or service levels, making it an attractive option for many shippers.

                  
                  
               
               
               
               
                  
                  Other
                     Rate Structures

                  
                  
                  
                  Several
                     other rate structures that serve other purposes are listed below.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Contract rates. Contract rates
                           are very common in road and rail transport and are occasionally
                           seen in air contracts. A contract rate is a one-on-one negotiation between
                           carrier and shipper and usually involves a reduced rate for a guaranteed volume
                           or a reduced rate for a shipper transporting goods to the carrier.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Distance rates. There are some
                           rail, road, and air carriers that provide rates purely based on
                           the distance, not hundredweight. The amount paid does not take into
                           consideration the shipment weight.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Corporate volume rates. This
                           is a volume discount, used most often for LTL shipment, whereby
                           the shipper is given a discount or credit for using a particular carrier.
                           The more volume a shipper sends through a particular carrier, the
                           greater the savings.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Deficit weight. This refers
                           to calculating a rate for a higher weight that results in shipper
                           cost savings. If it is less expensive to rate a shipment at a higher
                           weight, then the rate for the higher weight will apply. For example,
                           rather than paying for 1,800 pounds (816.5 kilograms), a shipper
                           actually pays for 2,000 pounds (907 kilograms) but at the lower
                           2,000-pound (907-kilogram) rate. There is no fixed point at which
                           this benefit begins. This amount is automatically calculated by carriers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Dead freight. This refers to
                           an amount owed by a contractor who charters space in a ship but
                           fails to occupy it fully.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Weight break. The weight
                           break is the quantity necessary for a per-unit reduction in price for the cargo’s
                           transportation. It is also known as the weight threshold.

                        
                        

                     
                     

                  
                  
                  
                  In summary, the rate by
                     mode varies greatly. There are many options available for each mode
                     of transportation. It is important for a transportation manager
                     to enter rate negotiations with a carrier prepared to analyze historical
                     shipping data and conduct freight analysis.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Pricing Drivers

            
            
            
            
            
               
               
               
               
               
                  Transportation pricing
                  is influenced by seven drivers: distance, weight, density, stowability,
                  handling, liability, and the market. These drivers are not direct components
                  of rate tariffs, but their ability to influence rate structures
                  makes them important. Various aspects of each of these drivers have
                  been discussed elsewhere. Here we’ll look at their effect on transportation
                  economics and pricing.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Distance. This is a major influence
                        on transportation costs. As the distance increases, variable expenses
                        (for example, labor, fuel, and maintenance) increase. Distance is
                        also related to schedule, which has been identified as one of the
                        most important elements in transportation.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Weight. The transportation
                        cost per unit decreases as the load weight increases. This is a
                        result of economies of scale, or spreading fixed costs across more
                        weight.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Density. This is the combination
                        of weight and cubic volume. Weight and volume are important in determining
                        transportation costs. Modes have both weight and cubic capacity
                        and tend to cube out before they weigh out.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Stowability. This refers to
                        how the product fits the space. There are specific space dimensions
                        for all modes. Odd package sizes and shapes affect a product’s stowability.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Handling. This driver examines
                        the type of equipment needed to handle the shipment, including any
                        special handling. It also considers how the shipment is physically
                        grouped in containers or pallets.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Liability. Liability examines
                        any product characteristics that can result in damage. Shippers
                        can reduce this risk by improving product packaging. For example,
                        if a shipment of fur coats mislabeled as wool coats is lost at sea,
                        liability will cover the cost of wool coats (not the actual contents
                        but what is indicated on the label).

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Market. The market driver examines
                        an organization’s ability to balance front- and back-hauls to reduce
                        the number of deadhead transports. If there is no back-haul, then
                        transportation costs associated with the back-haul are charged against the
                        front-haul. This driver also includes scarcity of resources (for
                        example, shipping lanes). A dearth of lanes limits shipping.

                     
                     

                  
                  

               
               
               
               To better prepare for rate
                  negotiations, the transportation manager must understand some of
                  the industry drivers that have a direct impact on rates and an organization’s power
                  to negotiate:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Fuel costs. Fuel constitutes
                        a significant and relatively volatile component of cost for all
                        freight modes. Even though trucks and trains use diesel fuel, gasoline
                        prices are a good economic indicator that may affect the demand
                        for truck transportation; the price of gasoline is highly correlated
                        with that of diesel. Higher fuel prices directly make trucking more
                        expensive, also contributing to reduced demand. The impact of gas
                        and diesel prices on rail freight is less because fuel is only a
                        small percentage of railroad operating costs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Environmental policy. Federal
                        and state environmental policies may place particular restrictions
                        on ports and waterways. It is important to be aware of any pending
                        legislation that could interrupt your shipping lanes.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Foreign
                           policy. In a world where supply chains have become increasingly globalized,
                        trade volume and value play an important role in determining freight demand.
                        The reduction in freight transport costs from deregulation and resulting efficiency
                        gains have bolstered trade and enabled the creation of long-distance supply
                        chains.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Accessorial charges. One point
                        of negotiation with a carrier is for accessorial charges. These
                        are extra fees attached to transportation services for duties beyond simply
                        shipping a good from origin to destination. For example, services
                        for which a company may attach accessorial charges include waiting
                        time, storage, packing, extra fuel, and so forth.

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Estimating Demand and Costs

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  Estimating demand can
                  be difficult, given the complexities and imperfections of transportation
                  markets. However, there are a few methods that may be useful when an
                  organization attempts to estimate demand levels. Price elasticity
                  , partially defined in the ASCM Supply Chain Dictionary as
                  “the degree of change in buyer demand in response to changes in
                  product price,” is one such tool. This is a concept useful to carriers
                  that are in an established market, where they can easily estimate
                  changes to demand based on proposed pricing changes.

               
               
               
               Where a market is not established, a carrier
                  may use a direct attitude survey or a market test to determine potential
                  demand levels for a given service or price. Both methods may provide
                  some insight into demand levels for a proposed service, but care
                  must be taken to ensure that the tests are directed to the correct
                  potential customer group so results are as accurate as possible.

               
               
               
               Once demand is estimated, an organization
                  can attempt to estimate potential revenue resulting from the proposed
                  change. Once that is completed, an organization can look to establish
                  cost estimates.

               
               
               
               
                  
                  
                  According to Coyle in Transportation—A Global Supply
                     Chain Perspective, when looking to estimate costs, organizations
                  should understand three different ways to capture cost economies:
                  economies of scale, economies of density, and economies of scope.

               
               
               
               
                  
                  
                  	
                     
                     
                     Economies of scale
                        exist where the average cost per unit decreases as output increases.
                        This effect is present in all transportation modes but is especially applicable
                        to modes of transportation with high fixed costs, as those costs
                        can be allocated across a larger number of transported units.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Economies
                        of density are lane-specific and stem from increases in capacity utilization
                        of equipment within a specific origin-destination pair. Coyle gives
                        the example of the hub-and-spoke system in the airline industry,
                        which cuts down the total number of lanes in a given system dramatically,
                        greatly increasing traffic density, resulting in overall cost reduction.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Economies
                        of scope are generated when the average cost of a carrier decreases
                        as the carrier provides an increased number of products or services.
                        When a single vehicle carries multiple items, joint costs that are
                        created may be split across the multiple items. This may be applicable
                        in all modes of transportation.

                     
                     

                  
                  

               
               
               
               These should be considered
                  closely when a carrier is exploring any new business opportunity.

               
               

            
            
         
         
   
      
         
         
         
         Section H: Transportation
            Administration

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Define transportation
                     administration and its principles

                  
                  

               
               
               
               	
                  
                  
                  List key examples
                     of transportation documentation

                  
                  

               
               
               
               	
                  
                  
                  Describe how and
                     when to use reactive and proactive freight consolidation

                  
                  

               
               
               
               	
                  
                  
                  List key performance
                     indicators used to monitor organizational performance

                  
                  

               
               
               
               	
                  
                  
                  Describe the role
                     of billing and demurrage in managing transportation costs

                  
                  

               
               
               
               	
                  
                  
                  Explain the key
                     considerations included in transportation cost forecasts.

                  
                  

               
               

            
            
            
            Understanding and properly
               using the tools related to transportation administration are crucial
               to the daily task of managing a transportation network. For example, making
               a mistake as simple as using the wrong documentation can lead to
               delays and loss of efficiency throughout the transportation chain,
               increasing overall cost.

            
            
            
            Key to the continued successful administration
               of the transportation network is the process associated with tracking,
               tracing, expediting, and consolidating shipments and monitoring
               key performance indicators. Properly doing so can catch issues and anomalies
               as they occur and identify opportunities to enhance efficiency during
               the shipment process via consolidation and optimization. These processes
               are enhanced via paperless transfer of documentation and information
               as a shipment transitions through the supply chain.

            
            
            
            The final key component of transportation
               administration is forecasting and budgeting the total cost of transportation.
               Organizations must review freight, economic, market, regulatory,
               and security considerations, all of which may independently affect
               how much it costs to ship a given load.

            
            
            
            This section will walk through each of these
               tools and processes crucial to the daily task of administering a
               transportation network. Through mastery of these fundamental tools,
               logistics professionals can ensure efficient and predictable performance
               of the transportation network.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Transportation
            Documentation

         
         
         
         
            
            
            
               
               
               Freight does not travel
               alone. As a result of safety and security concerns, international and
               domestic shipments are accompanied by numerous documents that describe
               the details of the shipment. This includes information such as the
               product, the destination, and ownership. What type of documentation
               is required depends on the shipment’s origin, destination, freight
               characteristics, mode(s), and carrier.

            
            
            
            Shipments with more complex
               transportation requirements entail increased documentation to facilitate
               an uninterrupted flow of goods from one end of the supply chain
               to the other. Not only must documentation be complete and accurate;
               it must be completed in a timely manner. Each document must be completed
               and filed within a specific time frame to not delay the flow of
               goods.

            
            
            
            It is also important to
               note that more than one copy of each document is usually required.
               It is not uncommon for each intermediary involved in the shipment
               to require a copy or original of the documentation.

            
            
            
            Document-based freight delays
               can be minimized with attention to detail. The most common documents
               include terms of sale, master and house bills of lading, waybills, freight
               bills, freight claims, and proof of delivery.

            
            

         
         
         
         
         
            
            
            Terms of Sale and Bills of Lading

            
            
            
            
            
               
               
               
               
               
                  
                  Terms of Sale

                  
                  
                  
                  
                     
                     
                     Internationally, the terms of sale are
                     impacted by the terms of payment. Terms of payment relate to the
                     confidence that the exporter has that the importer will make the payment.
                     Exporters may offer an open account to build confidence with an
                     importer. Exporters decrease their risk of non-payment on open accounts
                     by purchasing a credit insurance policy.

                  
                  
               
               
               
               
                  
                  Bills of Lading

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     One of the most important documents required
                     in purchasing transport services is a bill of lading. As defined
                     by the ASCM Supply Chain Dictionary, a bill of lading (uniform) (B/L) is

                  
                  
                  
                  
                     
                     a carrier’s contract and receipt for goods the carrier agrees
                        to transport from one place to another and to deliver to a designated
                        person. In case of loss, damage, or delay, the bill of lading is the basis
                        for filing freight claims.

                     

                  
                  
                  
                  
                     Exhibit 8-56 shows
                     a typical bill of lading.

                  
                  
                  
                  
                     Exhibit 8-56: Sample Bill of Lading[image: ../images/CLTDgraphic5c-57.png]
                  
                  
                  
                  
                  A
                     B/L can be issued as a master bill of lading or a house bill of
                     lading.

                  
                  
                  
                  A master bill
                     of lading (MBL), or, as described in the ASCM
                        Supply Chain Dictionary, a bill
                        of lading (master) (B/L) is “a bill of lading issued by carriers
                     that are vessel owners, also known as steamship companies.” An MBL
                     conveys title, serves as the receipt, and documents all products
                     and quantities shipped. Prepared by the shipping company, it is
                     evidence of a contract between the shipper and the carrier. It is
                     a negotiable instrument that can be used as collateral to obtain
                     a loan or line of credit from a financial institution.

                  
                  
                  
                  It is essential that an
                     accurate description of each product be listed on the MBL, as it
                     is used for filing any claims should something be lost, damaged,
                     or delayed.

                  
                  
                  
                  The MBL
                     can differ by mode of transport. An inland bill of lading is used
                     for domestic transport via truck, rail, water, or any combination
                     of these. A through bill of lading covers both domestic and international
                     flights.

                  
                  
                  
                  The Dictionary defines a house
                     bill of lading (HBL), or bill of lading
                        (house) (B/L)
                     , as

                  
                  
                  
                  
                     
                     a bill of lading issued by a non-vessel-operating common
                        carrier, consolidator, or freight forwarder. It
                        indicates the carrier’s name and lists the master
                        bill of lading.

                     

                  
                  
                  
                  The HBL is a non-negotiable transportation
                     contract between a customer and a forwarder. This legal document
                     is issued by a freight or cargo forwarder to each exporter for goods
                     to be shipped or transported in a group. An HBL is also referred
                     to as a groupage document or certificate.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Waybills

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Both the bill of lading
                  and the waybill are commonly used documents of international trade.
                  The main difference between them is that while the bill of lading
                  is a title document, the waybill only serves as evidence that the
                  consignee has contracted with the shipper to carry the goods to
                  an identified destination. It is merely a transport receipt and
                  is non-negotiable.

               
               
               
               A waybill normally contains
                  a list of the items included in the cargo by the shipper, the condition
                  of the cargo, and the name of the consignee. The shipper will endorse
                  the waybill after acknowledging that the information provided on
                  it is correct.

               
               
               
               The waybill is also differentiated
                  by mode of transport:

               
               
               
               
                  
                  
                  	
                     
                     
                     Sea waybill

                     
                     

                  
                  
                  
                  	
                     
                     
                     Air
                        waybill (AWB)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Rail
                        waybill

                     
                     

                  
                  
                  
                  	
                     
                     
                     Road
                        waybill

                     
                     

                  
                  

               
               
               
               The purpose of having a
                  waybill is to expedite the process of discharging the goods once
                  they have been ferried to their final destinations. Most times,
                  the official bill of lading will not reach the captain, agent, or
                  owner of the vessel in such a manner as to allow for a timely discharge
                  of the cargo.

               
               
               
               A waybill is often used
                  when

               
               
               
               
                  
                  
                  	
                     
                     
                     The recipient of the cargo is known, for
                        example, with related companies.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cargo
                        will not be sold or traded during transport.

                     
                     

                  
                  
                  
                  	
                     
                     
                     A
                        negotiable transport document is not needed or required under a
                        letter of credit.

                     
                     

                  
                  

               
               
               
               In comparison, a bill of
                  lading is required when

               
               
               
               
                  
                  
                  	
                     
                     
                     The goods are being sold or traded in transit.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        laws or regulations of a country require a bill of lading.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        letter of credit terms require that a negotiable title document
                        be used.

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Freight Bill, Freight Claims, and
               Other Documentation

            
            
            
            
            
               
               
               
               
               
                  
                  Freight Bills

                  
                  
                  
                  
                     
                     
                     A freight
                        bill is “a freight carrier’s invoice for a shipment” (ASCM Supply Chain Dictionary).
                     It is different from a bill of lading in that it sets the charges
                     incurred. (A bill of lading sets the terms of the arrangement.)
                     The freight bill lists the shipment, origin and destination, consignee,
                     items shipped, total weight, and total charges. It may be either
                     prepaid or collected. When a freight bill is prepaid, it is usually
                     paid by the shipper before services are rendered; when it is collected,
                     it is usually paid by the consignee following shipment delivery.

                  
                  
               
               
               
               
                  
                  Freight Claims

                  
                  
                  
                  
                     
                     
                     A freight claim is a form the shipper submits
                     to the carrier requesting financial reimbursement for loss or damage.
                     The contract specifies the time in which the claim must be filed
                     in writing. The filing terms are governed by law and the original
                     bill of lading. Domestic trade terms or Incoterms® trade terms will specify
                     whether the buyer or seller should file freight claims.

                  
                  
                  
                  Freight claims can be
                     submitted for visible damage, shortages, concealed damages that
                     are discovered when the package is opened, and losses due to delays.
                     When a claim is submitted, it can be supported by photographs of
                     damage, notes on a delivery receipt, and the invoice supporting
                     the monetary value of the goods. Freight claims cannot be submitted
                     for uncontrollable factors such as natural disasters, acts of war, government
                     seizure, failure to appropriately package, and perishability.

                  
                  
                  
                  As filing freight claims
                     is a routine matter in the transportation industry, many carriers
                     post filing information and sample claims forms on their websites.

                  
                  
               
               
               
               
                  
                  Proof of Delivery (POD)

                  
                  
                  
                  
                     
                     
                     
                     
                     Proof
                        of delivery (POD) is a “carrier’s records indicating the
                     person signing for delivery with the date, time, and other related
                     information” (ASCM Supply Chain Dictionary).
                     It is signed by a consignee and confirms that they have received
                     a shipment in good and undamaged condition. Sometime a POD is required
                     for payment. Most POD documents include time of delivery, full delivery
                     address, and the name and signature of the person accepting the
                     shipment.

                  
                  
               
               
               
               
                  
                  Other Documentation

                  
                  
                  
                  
                     
                     
                     Other documentation that
                     may be part of the transportation cycle includes statements of work, bookings (according to the Dictionary, “the value of all
                     sales after discounts and rebates have been applied”), and delivery
                     orders. A delivery order is defined in the Uniform Commercial Code
                     as

                  
                  
                  
                  
                     
                     a record that contains an order to deliver
                        goods directed to a warehouse, carrier, or other person that in
                        the ordinary course of business issues warehouse receipts or bills
                        of lading.

                     

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Tracking,
            Expediting, Tracing, and Consolidating and Related Metrics

         
         
         
         
            
            
            Tracking, expediting, tracing,
               and consolidating, along with optimization, are activities associated
               with making and receiving shipments. We’ll also look at electronic
               data interchange and exception management.

            
            

         
         
         
         
         
            
            
            Tracking, Expediting, Tracing, Consolidating,
               and Optimizing

            
            
            
            
            
               
               
               
               
               
                  
                  Tracking and Expediting

                  
                  
                  
                  
                     
                     
                     
                     Tracking is
                     “the process of determining and reporting the location of a shipment throughout
                     the supply chain channel” (ASCM
                        Supply Chain Dictionary). Expediting a shipment involves getting
                     the desired product to its end destination more quickly than was
                     originally intended. Tracking and expediting are much easier today
                     as a result of the use of real-time information systems.

                  
                  
               
               
               
               
                  
                  Tracing

                  
                  
                  
                  
                     With the vast number of handoffs that happen
                     within a given delivery system, it is not surprising that a shipment
                     is occasionally misplaced. Tracing a shipment is similar to tracking.
                     The process is called tracing when the shipment is believed to be
                     lost as opposed to delayed or late. Most larger carriers have an
                     online tracing tool that helps to locate missing shipments. Tracing
                     must be initiated by the shipper, but it becomes the carrier’s responsibility
                     to provide information.

                  
                  
               
               
               
               
                  
                  Consolidating

                  
                  
                  
                  
                     
                     
                     
                     Freight costs are directly related to shipment
                     size and length of haul. This places a premium on any opportunities
                     that can be found for freight consolidation. According to the Dictionary,
                      
                     consolidation is

                  
                  
                  
                  
                     
                     the
                        grouping of shipments to obtain reduced costs or improved utilization
                        of the transportation function. Consolidation can occur by grouping
                        by market area; grouping according to scheduled deliveries; or grouping
                        within third-party pooling services, such as public warehouses and
                        freight forwarders.

                     

                  
                  
                  
                  Freight
                     consolidation is chosen as either a reactive or proactive tactic.

                  
                  
                  
                  Reactive freight consolidation
                     does not influence the composition or timing of the shipments. The
                     consolidation effort reacts to shipments as they arrive and looks
                     for opportunities to combine smaller shipments into larger line-haul
                     movements.

                  
                  
                  
                  There are
                     three approaches to effectively using reactive consolidation:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Market
                              area. This involves consolidating shipments in a geographic
                           or market area. The challenge with this approach is variation in
                           daily volume.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Scheduled delivery area. This
                           approach involves holding shipments for specific areas for delivery
                           on a specific day.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Pooled delivery. This approach
                           usually involves a freight forwarder, public warehouse, or transportation
                           company. One of the organizations arranges shipments from multiple
                           shippers into one pooled shipment.

                        
                        

                     
                     

                  
                  
                  
                  Proactive freight consolidation has become
                     more prevalent as organizations shift to response-based logistics
                     systems. The shippers, carriers, and consignees all participate
                     together to receive consolidation savings. Two methods help achieve proactive
                     freight consolidation:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Preorder planning. Any advanced
                           planning of quantity and timing of shipments increases the likelihood
                           of consolidation.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Multivendor consolidation. This
                           involves getting nonrelated firms to group shipments for greater
                           cost savings than could be received individually.

                        
                        

                     
                     

                  
                  
                  
                  The opportunity to save
                     through proactive freight consolidation outweighs the time and effort
                     to coordinate the activities.

                  
                  
                  
                  Potential solutions for consolidating smaller
                     shipments include consolidation across time or location. Consolidation
                     across time could either be based on a minimum volume threshold
                     (e.g., hold until six units accumulate and then ship) or a specific number
                     of days (e.g., ship every fourth day, no matter how many units are
                     waiting). Consolidation across time is similar to the market area
                     and scheduled delivery area reactive approaches to consolidation.

                  
                  
                  
                  Consolidation across location
                     is when shipments are held until volume is built up for a similar
                     geographic area. This is similar to the pooled delivery reactive
                     approach to consolidation.

                  
                  
               
               
               
               
                  
                  Optimization

                  
                  
                  
                  Optimized shipments are all about load
                     planning. The load or dispatch planner selects the orders for the
                     shipment schedule. This individual must be familiar with both the vehicle
                     and product characteristics. If the entire shipment is going to
                     the same location, the planner is concerned only with optimizing
                     the space. If the shipment is going to multiple locations, the planner
                     is not only concerned with optimizing space but also the sequence
                     of the orders placed in the vehicle.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Electronic Data Interchange and
               Exception Management

            
            
            
            
            
               
               
               
               
               
                  
                  Electronic Data Interchange

                  
                  
                  
                  
                     
                     
                     
                     The ASCM Supply Chain Dictionary defines electronic data interchange (EDI) as

                  
                  
                  
                  
                     
                     the
                        paperless (electronic) exchange of trading documents, such as purchase
                        orders, shipment authorizations, advanced shipment notices, and
                        invoices, using standardized document formats.

                     

                  
                  
                  
                  EDI is used by supply
                     chain partners to exchange information for efficient shipments. It
                     is different from fax or email in that it is the actual exchange
                     of documents from computer to computer. The benefits of using EDI
                     include one-time data entry, speed of transactions, reduced costs,
                     and reduced error rates.

                  
                  
               
               
               
               
                  
                  Exception Management

                  
                  
                  
                  
                     The Dictionary defines exception management as

                  
                  
                  
                  
                     
                     the
                        practice of responding only to issues or events that fall outside
                        a predetermined threshold. Managers are prompted to respond to these
                        critical matters first. This practice is often applied to management
                        of budgets, projects, and risks. It is sometimes referred to as
                        management by exception.

                     

                  
                  
                  
                  Organizations must hold their carriers
                     and service providers accountable to service standards stipulated
                     in the contract. This requires an understanding of the key performance
                     indicators and managing the exceptions. Many organizations provide their
                     customers with a transportation performance scorecard that states
                     how the organization has done against predetermined performance
                     criteria.

                  
                  
                  
                  One of the
                     more common areas where discrepancies are found is on the freight
                     bill. Freight bills should be examined to ensure that they reflect
                     the correct shipment data, rate structure, and charges. If an error
                     is found, it is important to submit an overcharge/undercharge claim.
                     The volume of claims filed against a particular carrier provides
                     a clear picture of their ability to perform the contracted services.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Metrics

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Transportation actions
                  result in measurable and observable outcomes. This enables organizations
                  to use key performance indicators (KPIs) to monitor organizational performance.
                  KPIs may vary from organization to organization, and they relate
                  to the organizational strategy. KPIs are discussed in more detail
                  elsewhere in this learning system, but here are some examples of
                  important metrics to be aware of:

               
               
               
               
                  
                  
                  	
                     
                     
                     Number of reactive
                        versus proactive consolidations

                     
                     

                  
                  
                  
                  	
                     
                     
                     Load
                        acceptance percentage

                     
                     

                  
                  
                  
                  	
                     
                     
                     On-time
                        pickup percentage

                     
                     

                  
                  
                  
                  	
                     
                     
                     On-time
                        delivery percentage

                     
                     

                  
                  
                  
                  	
                     
                     
                     Claims
                        percentage

                     
                     

                  
                  
                  
                  	
                     
                     
                     Delivery
                        time variability

                     
                     

                  
                  
                  
                  	
                     
                     
                     C02 production in transit

                     
                     

                  
                  
                  
                  	
                     
                     
                     Accessorial
                        percentage

                     
                     

                  
                  
                  
                  	
                     
                     
                     Dwell
                        time

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cash-to-cash
                        cycle time

                     
                     

                  
                  
                  
                  	
                     
                     
                     Freight
                        bill accuracy

                     
                     

                  
                  
                  
                  	
                     
                     
                     Asset
                        utilization

                     
                     

                  
                  
                  
                  	
                     
                     
                     Percentage
                        of trackable loads

                     
                     

                  
                  
                  
                  	
                     
                     
                     Number
                        of loads successfully traced compared to trace attempts

                     
                     

                  
                  
                  
                  	
                     
                     
                     Number
                        of loads requiring expediting

                     
                     

                  
                  
                  
                  	
                     
                     
                     Number
                        of expediting events handled to customer satisfaction

                     
                     

                  
                  
                  
                  	
                     
                     
                     Transportation
                        budget reduction due to consolidation while maintaining targeted customer
                        service levels

                     
                     

                  
                  

               
               
               
               There are many other
                  metrics available for use, depending on the needs of the organization.
                  The SCOR DS model includes valuable metrics for monitoring transportation
                  performance.

               
               
               
               It is important to
                  note that without routine and rigorous monitoring, metrics may be of
                  little use. If metrics are checked infrequently or without strong
                  attention to detail, emergent issues may not be identified before
                  they become severely damaging or even fatal to business operations.

               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Routing, Transportation Costs, and
            Freight Settlement

         
         
         
         
            
            
            Transportation is a major expense for an organization, so
               logically organizations are concerned about transportation management. The goal of
               any
               effective logistics operation is to determine the right balance between customer service
               and
               costs. Proper planning and resourcing impacts the ability to successfully execute
               and manage
               routing, billing, and demurrage activities that aid the organization in controlling
               costs.
               Transportation forecasts are critical to supply chain operation.

            
            

         
         
         
         
         
            
            
            Routing, Billing, and Demurrage/Detention

            
            
            
            
            
               
               
               
               
               
                  
                  Routing

                  
                  
                  
                  
                     Effective routing can be summarized as
                     making the best origin and destination decisions to ensure that the shipment balances
                     cost
                     and service.

                  
                  
                  
                  More and more organizations are using
                     advance ship notices (ASNs) at the time of order commitment. An ASN allows the
                     organization to plan for arrival, schedule the delivery appointment, and prepare to
                     redeploy the shipment’s contents (if necessary).

                  
                  
                  
                  Effective routing is the key to meeting both demand and time arrangements.

                  
                  
               
               
               
               
                  
                  Billing

                  
                  
                  
                  
                     Yet another way organizations manage
                     costs is accurate and timely billing or invoicing. One of the final steps in the process
                     is approving an invoice for payment in accordance with the terms identified in the
                     purchase order. This process usually involves matching the information on the purchase
                     order with the information on the packing slip that was received and the invoice.
                     If all
                     three are in alignment, then the invoice should be paid. If there are discrepancies,
                     these
                     must be rectified before the invoice can be paid. Some organizations offer discounts
                     for
                     early payment.

                  
                  
               
               
               
               
                  
                  Demurrage/Detention

                  
                  
                  
                  
                     
                     The ASCM Supply Chain Dictionary defines demurrage as “the carrier charges and fees applied when
                     rail freight cars and ships are retained beyond a specified loading or unloading time”
                     (note that demurrage also applies to containers) and detention as “carrier charges and fees applied when truck trailers are retained
                     beyond a specified loading or unloading time.”

                  
                  
                  
                  From
                     the carrier’s perspective, demurrage and detention are causes for concern, as their
                     equipment is sitting idle, which is a less-than-desirable situation for a
                     revenue-generating asset. From the shipper’s perspective, using rail, container, or
                     truck
                     to temporarily hold a shipment can be less expensive than warehousing.

                  
                  
                  
                  The contract between a carrier and a shipper lists a specific amount of
                     free time for loading and unloading. After this free time, demurrage/detention charges
                     will mount, with rates charged according to the containers being stored. “Per diem”
                     is
                     another term for a charge that applies to a shipper’s use of ocean containers, chassis,
                     or
                     air unit load devices (ULDs). The per-diem fee is assessed (after the free time) for
                     loading and unloading and is charged until equipment is returned to the terminal (whether
                     it is a port, railyard, or airport).

                  
                  
                  
                  Through an
                     averaging agreement, carriers can hope to manage container detention, demurrage, or
                     per
                     diem charges. With this monthly agreement, a credit is issued to a shipper that releases
                     a
                     container early; a charge is issued to a shipper that holds a container too long.
                     Shippers
                     can manage terminal charges by managing container movement. Most carriers do not allow
                     shippers to carry credits from month to month.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Transportation Cost Forecasts and Freight
               Settlement

            
            
            
            
            
               
               
               
               
               
                  
                  Transportation Cost Forecasts

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     
                     An accurate idea
                     of the cost of transportation is critical for logistics and the supply chain. A
                     transportation cost analysis is one way to increase the accuracy of a transportation
                     cost
                     forecast and budget. This type of analysis looks at freight, economic, market, and
                     security considerations and regulatory requirements.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Freight considerations. Understanding factors like distance, weight, density,
                           stowability, and shipping patterns allows for more accurate cost forecasts and
                           budgets, which leads to making better decisions.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Economic considerations. This area focuses on the cost allocations of the fixed
                           and variable costs of freight, related to transactions, shipments, and distance. The
                           most significant economic conditions that affect transport costs are geography,
                           freight type, economies of scale, energy, commuting patterns, infrastructures, and
                           competition.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Market considerations. Transportation markets fluctuate, with the fluctuations
                           affecting transportation costs, which, in turn, influence the transportation budget.
                           However, transportation managers may take advantage of shipping lanes to stay within
                           budget. If a destination is a non-standard terminal or port, that will affect the
                           budget. Another way transportation managers can minimize costs is through careful
                           planning to minimize the number of empty back-haul trips.

                        
                        
                        
                        If the current market features many shippers with capacity,
                           shippers may accept smaller shipments to make use of available carriers. In a loose
                           environment such as this, customers may select slower shipping methods to save money.
                           A tight market, on the other hand, may drive shippers to work to become more efficient
                           in an effort to become a shipper of choice. Customers may shift from road to rail
                           due
                           to the lack of available carriers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Security considerations. Each security measure costs both money and time.
                           Global transportation costs continue to rise as carriers and governments add security
                           charges and inspection delays.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Regulation requirements. Economic regulations affect a transportation manager’s
                           ability to forecast and budget. Each mode must comply with different economic
                           regulations. See Exhibit 8-57 for an example of U.S. regulatory impact by
                           mode.

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 8-57: Economic Regulations by Mode in the U.S.
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Mode

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Regulation

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Road
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Carriers must
                                             provide tariffs to shippers on request.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Undercharge/overcharge claims must be filed within 180 days.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Antitrust
                                             immunity for collective rate making.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Rail
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Regulated by the
                                             Interstate Commerce Commission Termination Act (ICCTA; passed by Congress
                                             in 1995).

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Surface
                                             Transportation Board has jurisdiction over rates, classifications, rules,
                                             practices, and routes.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Air
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Rates are not controlled.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Water
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Rates are not controlled.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Pipeline
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Regulated by the Federal Energy Regulatory
                                       Commission.

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  In addition to economic regulation,
                     road carriers are also governed by road and vehicle regulations, which affect things
                     like
                     vehicle maintenance and driver hours.

                  
                  
               
               
               
               
                  
                  Freight
                     Settlement

                  
                  
                  
                  
                     No organization wants to pay more to
                     transport its goods than it should. According to the ASCM Supply Chain Dictionary,
                      
                     freight settlement
                     is

                  
                  
                  
                  
                     
                     a document that compares
                        the freight order invoice as received to the invoice as expected and authorizes payment
                        if the documents are consistent.

                     

                  
                  
                  
                  Freight
                     settlement is an important responsibility of the traffic department. The complexity
                     of
                     transportation results in a fairly high error rate. Through pre- and post-audits of
                     shipment invoices, freight settlement ensures the accuracy of the invoice. Freight
                     settlement can be completed in house or through a negotiated contract with an external
                     provider. In-house settlement is often used for items with a higher potential for
                     settlement discrepancy. An external provider is used when personnel need to be experts
                     in
                     a specific commodity group. The contract with an external provider is generally based
                     on a
                     percentage of the discovered discrepancies, so it is important to use an ethical
                     firm.
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