
Chapter 1 

TRANSPORTATION – CRITICAL LINK IN THE SUPPLY CHAIN
Chapter Objectives:
After reading this chapter, you should be able to do the following:  
 1. Discuss the changing global landscape for businesses and other organizations and the external forces that are driving change in the global economy. 
 2. Understand the special nature of transportation demand and the influence of transportation on companies and their supply chains operating in a global economy. 
 3. Appreciate the role of transportation in the movement of people and the influence such movement has on population centers and businesses.
 4. Gain insight into the challenge of developing the appropriate metric for transportation output. 
 5. Discuss the economic concept of price elasticity as it relates to transportation demand. 
 6. Explain the concept of derived demand as it applies to transportation movements.

 7. Discuss how transportation service adds value to a product. 
 8. Explain the importance of the components of transportation service that are important to the movement of freight and their impact upon supply chain costs.   
 9. Appreciate how transportation impacts the development of economic activity for other organizations. 
 10. Understand the development of supply chain management and the importance of transportation to supply chains.
Chapter Overview
As will be discussed in Chapter 2, transportation systems area a critical ingredient for the development and continuing economic viability of any country’s economy, but transportation is also a very important part of the financial success of most organizations.  This chapter discusses the role and importance of transportation within the firm and as part of the supply chain.  The nature of transportation demand and the concept of demand elasticity are explored since companies have the opportunity to negotiate rates with carriers.  It is also important to understand how transportation can add value to a product and how that can influence the price of the product.  Some attention is also given to passenger transportation.

Transportation Profile--The changing economic landscape:  Driving forces  

Businesses and other organizations are striving to be more efficient (reduce their cost of doing business) and more effective (improve customer service) to survive in the new environment.  A critical element necessary to achieving these two objectives simultaneously is the supply chain organization.  Transportation is a critical ingredient to the overall supply chain performance, acting as the glue that holds the supply chain together. The external forces driving the change include globalization, technology, supply chain integration and consolidation, consumer empowerment and government regulation and policy.   

Globalization is usually at the top of the list for most companies and other organizations.  Some individuals have described globalization as “the good, the bad and ugly”.  That is, we have experienced all three aspects with the ugly being the global recession of 2009-10; the bad being the loss of manufacturing and service jobs that we have experienced in our economy over the last several decades; and the good being the lower prices, wider availability of goods and creation of new employment opportunities that we have enjoyed during this same period. Overall in our economy, firms have more complexity and global interdependence, shorter product lifecycles, and new business models often with a significant amount of outsourcing involved in the organization.  Globalization increases the importance and cost of transportation because of the longer shipping distances and transit times as well as increased risk.

Technology can be viewed as an internal change factor since it can enhance the efficiency and effectiveness of how a company or organization operates. However, technology can also be viewed as an external driver of change in most organizations since the rapid development of technology (hardware and software) and its application by individuals, forces companies to change and adapt or otherwise, they may “perish”.    Overall, technology can help to create a dynamic and increasingly competitive environment that promotes the development of new businesses and different approaches to business in organizations including transportation and related supply chain services.  
The third factor is the power shifts that have occurred along supply chains with consolidation and integration among retailers, wholesaler and other channels of distribution.  Larger organizations have sufficient economic power and leverage to influence business practices among their suppliers and their customers. Retailers have come to recognize the importance of efficient (read low cost) and effective supply chains for delivering the best value – price combination for consumers.  It can be argued that retailers and wholesalers have influenced more innovation and change in supply chains in the last two decades than manufacturers did in the previous five decades.  
The fourth factor is today’s enlightened consumer who is empowered by education, income and the endless information available via internet or other media.  Consumer’s access to distant supply sources has expanded dramatically on a national and global scale.  Their ability to garner information and prices about products and services has enabled them to obtain the best price-value proposition for their situation and has influenced more competitive challenges for businesses.  
The final factor is government policy and regulation.  The deregulation of interstate transportation services, communication companies and financial institutions which occurred primarily during the 1980’s created a more competitive environment in these industry sectors which has had a significant impact on how they position and sell their services.  Government regulation and policy area is continually being re-examined to see what is best in the current economic and global environment and continually change which means that logistics services and transportation services and overall supply chains have to respond and adjust to what these requirements are.  

The total consequence of the external forces discussed above is a fast changing economic, political and social environment in which competitive advantage can quickly diminish if an organization becomes too complacent and does not adjust their business practices and/or business model to change in the marketplace.   
The external environment is causing organizations to give more attention to the integration of their supply chains.  Transportation can be viewed as the glue that holds the supply chain together. 
Economics of transportation

In the 21st century, transportation systems will face significant challenges and problems because of global competition, government budget constraints, increased  demand from special interest groups such as senior citizens, infrastructure challenges, sustainability issues, and energy costs.  

Transportation touches the lives of all U.S. citizens and citizens in other areas of the world.  It affects their economic well being, their safety, their access to other people and places, and the quality of their environment. When the transportation system does not function well, it is a source of great personal frustration and perhaps economic loss.  Understanding the basic fundamentals of transportation economics will provide important insights into the role of transportation in businesses and other organizations that provide the output, revenue and  income that really drives an economy .

Demand For Transportation
The goods we consume, our economic livelihood, our mobility, and our entertainment are impacted by transportation.  The associated division or specialization of labor which enables mass production to occur is also an outcome of effective and efficient transportation.
Transportation plays an important role in helping to bridge the supply and demand gap inherent in the mass production oriented approach.   As geographical areas begin to specialize in the production of particular goods and/or services, they are relying more upon the other regions to produce the additional goods and services that they need or desire.   In both instances, transportation is a critical ingredient.
Transportation also provides the bridging function between supply and demand for people to move from their current places of residence to new locations.  Transportation has a definite, identifiable effect upon a person’s lifestyle.  An individual’s decisions about where to work, live, and play are influenced by transportation.  The automobile has been a form of transportation that affects most people’s lifestyle, particularly in the United States.  The convenience, flexibility, and relatively low cost of automobile travel permits individuals to live in locations distant from where they work.  A prime ingredient for increased passenger travel is an economical transportation system.  Rising costs of automobile and air travel occurring as a result of escalating energy, labor, and equipment costs is beginning to cause some change in lifestyles.  
Transport Measurement Units

Transportation demand is essentially a request to move a given weight or amount of cargo a specific distance between two specific points.  The demand for transportation is usually measured in weight- distance units for freight and passenger-distance units for people.  For freight, the usual demand unit or metric is the ton-mile and for people the appropriate unit is the passenger-mile.  
The ton-mile, for example, is not homogeneous for comparison purposes.  The demand for 200 ton miles of freight transportation could be a movement of 200 tons for one mile, 100 tons for two miles, or 1 ton for 200 miles.  In addition, the unique transportation requirements for transportation, equipment and service may vary among customers for a 200 ton-mile movement.  
Similarly the passenger mile is a heterogeneous unit. Five hundred passenger-miles  could be one passenger moving 500 miles or 500 passengers moving 1 mile.  The demand for 500 passenger miles could be automobile, railroad, or airplane.   As long as we recognize, the challenges inherent in the units when comparisons are made both are useful.  
The demand for transportation can be examined at different levels of aggregation also.  Aggregate demand for transportation is the sum of the individual demands for freight or for passengers.  In addition, aggregate demand is the sum of the demand for transportation via different modes and the aggregate demand for a particular mode.  
Demand Elasticity

Demand elasticity refers to the sensitivity of customers to changes in price.  If customers are sensitive to price, a price reduction will increase the demand for the item and the total revenue will also usually increase. An increase in price will have the opposite effect-less revenue and a reduction in sales.  If customers are not sensitive to a change in price, we consider that demand to be inelastic because a price reduction will result in a small relative increase in the quantity demanded and the total revenues will decrease.  
               Elasticity= % change in quantity/%change in price

Aggregate demand for transportation is inelastic.  Freight rate reductions will not dramatically increase the demand for freight transportation because transportation costs generally represent, in the aggregate, less than 4 percent of a product’s landed cost, and the demand is a derived demand. 

 For modal shipments or for a specific carrier within that mode, demand may also be service elastic.  Assuming no price changes, the mode or specific carrier demand is often sensitive to changes in service levels provided by competing carriers.

Transit time and service reliability have become much more important to freight movement during the last several decades, as shippers have become increasingly aware of the impact of carrier service on inventory levels and customer service.  
Freight Transportation
The demand for freight transportation is usually dependent upon the demand for a product in another location.   Specialization and mass production create a need for market expansion at more distance locations which gives rise to increased demand for freight transportation.  

The demand to transport a product in a given location depends on the existence of demand to consume or use that product in the distant location.  The demand for transportation is generally referred to as a derived demand, customer demand for a product.
 Derived demand is not unique to transportation since the demand for many raw materials is dependent upon the demand for the finished products which are produced from these raw materials.  

The derived demand characteristics implied that freight transportation would not be effected by transport carrier actions.    
Value of service considers the impact of transportation costs and service on the demand for the product.  Lower transportation costs can cause a shift in demand for transportation among the modes and the specific carriers.  It can also affect the demand to transport freight over a specific traffic lane 
The impact of transportation costs on the demand for a product at a given location usually focuses on the landed cost of the product which includes the cost of the product at the source, the cost to transport the product to its destination, plus any ancillary expenses such as insurance or loading costs.  
If the landed cost of the product is lower than that of other sources, there usually will be a demand for that product and also for the transportation of that product from its origin point.  

The landed cost also determines the extent of the market for business.  The greater the distance the product is shipped, usually the higher the landed cost. At some distance from the product’s source, the landed cost usually becomes prohibitive to the buyer and there will be no demand for that product at that point.  Also, the landed cost usually determines the extent of the market between two competing companies.  
                                                           LC(P)=LC(S)

     Production Cost(P)+Transportation Cost(P)=Production Cost(C)+Transportation Cost(C)                                               
Service Components of Freight Demand 
Shippers of freight have varying service requirements for their transportation providers.  These service requirements range from specific pickup times to communication requirements.  The service demands are related to the costs implications of the transportation service provided.  The transportation service characteristics of freight include transit time, reliability, accessibility, capability, and security.  

Transit time affects the level of inventory held by both the shipper and the receiver and the associated carrying cost of holding that inventory.  The longer the transit time, the higher the inventory levels required and the higher the carrying costs.  
Reliability refers to the consistency of transit times.  Unreliable transit time requires the freight receiver to either increase inventory levels to guard against stock out conditions or incur stock out related costs.  
Accessibility is the ability of the transportation provider to move the freight between a specific origin and destination.  The inability of a carrier to provide direct service between an origin and destination results in added costs and transit time for the shipper.  

The ability of the carrier to provide special service requirements is the essence of capability.  Based on the physical and marketing characteristics of the freight, shippers might have unique demands for transportation, facilities, and communication. 
Finally, security is concerned with the safety of the goods in transit.  Shipments that are damaged or lost in transit can cause increased cost in the areas of inventory and/or stock outs.  
Location of Economic Activity

Transportation has been a determinant in the location of industrial facilities since the industrial revolution.  The quality of the transportation service such as time required to traverse the spatial gap between sources of supply, the plants, the warehouses and the markets affects inventory cost, stock out costs, and other costs.
Water transportation played an important role in the location of many major cities around the world.   As the “frontier” in the United States was settled, it became tied to these port cities that provided a source of supply and markets for the western region.  Other cities developed along the rivers which were the internal or inland water ways.  As rail transportation developed, however, cities and industrial facilities grew along the railroads even though they were not always adjacent to the waterways.  Later, the motor carriers enabled the development of cities and industrial facilities at virtually any location where there was a highway. 
Supply Chain Concept

While references to supply chain management can be traced to the 1980s, it is safe to say that it was not until the 1990s that supply chain captured the attention of senior level management in numerous organizations.  They began to recognize the power and the potential impact of supply chain management to make organizations more globally competitive and to increase their market share with consequent improvement in shareholder value.

Development of the Concept

It can be argued that supply chain management is not a brand new concept.  Rather, supply chain management represents the third phase of an evolution that started in 1960’s with the development of the physical distribution concept which focused on finished goods or the outbound side of a firm’s logistic system.  Distribution related activities which occurred after a product was produced.  In the 1980s the concept of business logistics or integrated logistics began to be recognized which added the inbound side to the production point to the outbound side. This was really the second phase of development for the supply chain concept. 
A number of studies done during the 1950s and 1960s indicated the potential of the systems concept if it were applied in business related situations. The focus upon physical distribution management was on the system costs and analyzing tradeoff scenarios to arrive at the best or lowest physical distribution system cost. The system relationships which exist  among transportation, inventory levels, warehousing, exterior packaging, materials handling, and customer service  cost centers were analyzed and evaluated.  

The initial focus on physical distribution or outbound logistics was logical since finished goods were usually higher in value which meant that their inventory, warehousing, materials handling and packaging costs were relatively higher than for in-bound raw materials.  The impact of transportation selection was, therefore, usually more significant for total physical distribution costs.  A national organization called the National Council of Physical Distribution Management (NCPDM), was organized to focus the leadership, education, research and interest in the area of physical distribution management.  
The 1980s, was a decade of change with the deregulation of transportation, financial institutions, and the communication industry.  The technology revolution was also well under way.  During the 1980s, the business logistics or integrated logistics management concept developed in a growing number of organizations.  Logistics in its simplest form added the inbound side to the outbound logistics of physical distribution management.   International or global sourcing of materials and supplies were growing in importance. 
The underlying of the logic of the systems concept was also the rationale for the development of the logistics management concept because in addition to analyzing trade-offs for total cost, it could also include the value or demand aspects of customer service effectiveness.  
Supply chain management came into vogue and continues to be a focal point for making organizations more competitive in the global marketplace.  Supply chain management can be viewed as a pipeline or conduit for the efficient and effective flow of products/materials, services, information and financials (usually cash) from the supplier‘s supplier through the various immediate organizations out to the customer’s customer.  The extended enterprise or boundary spanning perspective of supply chain management represents a logical extension of the logistics concept providing an opportunity to view the total system of interrelated companies and their impact in the marketplace for the final product in terms of its price-value relationship. 
 A supply chain is an extended enterprise that crosses the boundaries of the individual firms to span their related activities involved in the total supply chain.  This extended enterprise should attempt to execute a coordinated or integrated 2-way flow of goods, information and financials( especially cash).  
TRANSPORTATION IMPACT ON GLOBAL SUPPLY CHAINS                               

Many global supply chains are characterized by outsourcing production to low- labor cost counties such as China and India. These global supply chains often evolved as a consequence of trade agreements and aggressive government incentives along with cheap fuel prices which gave rise to low transportation rates. New technology, especially the internet, has allowed the development of collaborative relationships on a real time basis across globally extended enterprise systems and world trade has flourished between and among developed and underdeveloped economies. 
The transportation landscape which is a key factor or link in the success of global supply chains is facing some major challenges. The rapid growth which has occurred in global trade in the U.S. has placed much pressure on the ports which are the gateways for about 80 percent by weight of the international freight moving in and out of the U.S. Congestion has become a problem especially on the West Coast during peak periods. The latter is mainly attributable to the tremendous growth in the trade between the U.S. and the Asia Pacific countries. Congestion has also become a widely acknowledged problem on highways and at major rail gate ways which  increases the West Coast port congestion problem. 

A concern of major proportions is escalating energy costs. While fuel prices did decline toward the end of the first decade of the 21st century, the expectation is that they will increase again to the $4.00 or higher level for a gallon of fuel. Motor carriers and airlines are impacted the most by these higher fuel prices because they are relatively inefficient in fuel consumption compared to the other three major modes of transportation—rail, water and pipeline. 

Sustainability is also an issue for the 21st century as individuals, organizations, and the government are showing a growing concern for the environment. Green supply chains have become a part of our vernacular. Organizations discuss their carbon foot print in the context of sustainability, and evaluate methods to reduce their carbon footprint. Transportation is an area that receives much attention in such discussions because the modes of transportation vary in terms of their impact. 
Customers expect their orders to be delivered in a timely, reliable and damage-free manner; and transportation is  critical to this outcome.  A product flow is a two way flow in the environment of the 21st century because a growing number of organizations are involved in  reverse logistics systems for returning products that were unacceptable to the buyer for some reason—damaged,  maintenance, obsolescence ,etc.   A company can provide a valuable service in appropriate situations.

The second flow indicated is the information flow which has become a very important factor for success in supply chain management. Figuratively, information is the trigger or signal for the logistics or supply chain system respond to a customer order.  Traditionally, we have viewed information as flowing back from the market place as customers purchased products and wholesalers, retailers replenished their inventory.  The information was primarily demand or sales data which triggered replenishment and was also the basis for forecasting future sales or orders.  Note that other than the retailer or final seller, the other members of the supply chain traditionally reacted to replenishment orders.  If there were long time intervals between orders, the members of the supply chain were faced with uncertainty about the level and the potential pattern of demand which usually resulted in higher inventory(safety stock) or stock out costs.  The uncertainty contributed to a phenomenon known as the” bull whip effect” in the supply chain.  One of the objectives of supply chain management is to mitigate the bull whip effect by reducing the level of uncertainty. 
One of the realizable outcomes of supply chain management is the  sharing of sales information on a more real time basis to reduce uncertainty  reduces the need for safety stock.  
In a supply chain environment information flowing forward in the supply chain has taken on increased significance and importance.  Forward information can take many forms, such as advanced shipment notices (ASN’s), order status information, inventory availability information, and so on.  The overall impact of good forward information has been to reduce uncertainty with respect to order replenishment.
The third and final flow indicated is financials or cash.  Financial flows have been viewed as one directional-- backward in the supply chain.  In other words, this flow is payment for goods, services and orders received.  A major impact of supply chain compression and faster cycle order times has been faster cash flow.  Customers receive orders faster, they are billed sooner, and companies can collect sooner.  The faster the cash – to – cash or order –to-cash- cycles has been very important for companies because it reduces the amount of working capital they need in their system.  If cash flow is slow, a company needs more working capital to finance the processes until they collect from the customers.  There are some companies  have negative working capital or what financial organizations refer to as “free” cash flow.  They collect from their customers before they have to pay their vendors or suppliers.   Cash flow measures have become an important metric of the financial community to gauge the viability of companies.  Supply chain management provides organizations with an opportunity to improve customer service and cash flow, and transportation sevice is an important part of this equation.  
It is important to be aware of the  important role that transportation provides in the supply chain framework.  The customer expects to have the right product delivered at the right place in the right quantity in the right condition at the right cost and transportation plays a very critical role in these attributes for a good system.  

Study Questions
1.  What are the major forces or external factors which have impacted our economy during the latter part of the 20th and the early part of the 21st century?  How have each of these factors influenced companies as well as their respective supply chains?  Which of these factors do you feel is the most important for a computer company? Why? 
The dynamics of the changing environment for business is being driven by a set of external factors that include globalization, technology, supply chain integration, consolidation, consumer empowerment and government regulation and policy.  Globalization is usually considered to be one of the most important external factors impacting organizations and how they have to compete as well as their associated supply chains. Technology has revolutionized how organizations go to market with their products and open up the door for different business models.  It has also had a major impact on how supply chains are organized and the distances over which supply chains have to operate connecting the global points in the supply chain.

During the latter part of the 20th century, there was a noticeable shift in economic power in many supply chains where large consolidated retailers and some wholesalers were able to exert major influence on how supply chains operated.  The large retailers that accounted for a major proportion of manufacturing companies business were able to influence them particularly in the area of their supply chains.  The retailers recognized the impact of the supply chain in enabling them to reduce their cost and improve their effectiveness in serving their customers. Today’s consumer cam be considered as being enlightened and empowered by their education and the information that they have at their disposal from the internet and other media sources.  This power allows them to access supply chain sources on an expanded market basis and apply pressure to the supply chain to deliver the value price relationship they expect.  The most effective supply chains are the ones that have responded to this empowered consumer and delivered products in a way that meet their particular needs.  

2. What is the actual nature of transportation demand?  How does transportation demand influence individual companies in the economy economy?  

Transportation demand is essentially a request to move a given weight or amount of cargo a specific distance between two specific points. Transportation plays an important role in helping to bridge the supply and demand gap inherent in the mass production oriented approach.  It also plays a key role in international or global dependency by providing the ability to match supply and demand requirements on a global basis.  The ability of countries to trade among themselves and to efficiently move goods is a key element in the success of global development.  This has an effect or impact on the development of tactics and strategy to improve global supply chains and transport systems.  It allows the exchange of ideas and the development of new approaches in the interchange which can occur among people in different parts of the world.  

3. Measuring transport output can be challenging to individuals trying to make a comparison among modes of transportation.  Why is this measurement so challenging or difficult?  Is there a better measure? Why or why not?
One of the challenges in evaluation transportation is the need for a simple, comprehensive but comparable unit of measurement.  The unit which is most frequently used for freight is the ton-mile and for passengers, the passenger-mile.  Both metrics or measures are two dimensional because they look at both weight and distance.  This complicates the measurement process but if you recognize the shortcomings, it is a very usable way to compare the transportation modes.  

4.  What is meant by the concept of derived demand?  Why is it so important in the area of transportation for shippers and carriers?  Does this concept have application in other area, give some examples?

The demand for transportation is generally referred to as a derived demand, customer demand for a product.  Derived demand is not unique to transportation since the demand for many raw materials is dependent upon the demand for the finished products which are produced from these raw materials.  The derived demand characteristics implied that freight transportation would not be effected by transport carrier actions.  This assumption is true for the demand for transportation at the aggregate level.  For example, if a freight carrier lowers the rate to zero for moving high tech personal computers from the United States to a developing nation, this free transportation may not materially change the demand for personal computers in a developing nation since it is a derived demand.  The demand for personal computers is dependent s on the educational level of the citizens, electrical availability and the price of the computer itself.  

5.  Explain the difference between elastic and inelastic demand.  Why are the two concepts important to transportation demand?

Demand elasticity refers to the sensitivity of customers to changes in price.  If customers are sensitive to price, a price reduction will increase the demand for the item and the total revenue will also usually increase.  If customers are not sensitive to a change in price, we consider that demand to be inelastic because a price reduction will result in a small relative increase in the quantity demanded and the total revenues will decrease.  
6.  The aggregate demand for transportation service is said to be inelastic while the demand for an individual mode or carrier is often elastic.  Explain why this is important to carriers and shippers. 

Aggregate demand for transportation is inelastic.  Freight rate reductions will not dramatically increase the demand for freight transportation because transportation costs generally represent, in the aggregate, less than 4 percent of a product’s landed cost, and the demand is a derived demand.  On the other hand, if we consider specific modes of transportation or specific carriers, the demand is generally elastic or price sensitive.  Reductions in rates charged by a particular mode will usually result in increases in the volume of freight by that mode.  For modal shipments or for a specific carrier within that mode, demand may also be service elastic.  Assuming no price changes, the mode or specific carrier demand is often sensitive to changes in service levels provided by competing carriers.

7.  Explain the concept of total landed cost as it related to transportation. How does it influence market boundaries?  

The landed cost also determines the extent of the market for business.  The greater the distance the product is shipped, usually the higher the landed cost. At some distance from the product’s source, the landed cost usually becomes prohibitive to the buyer and there will be no demand for that product at that point.  The company with the lower landed cost will have a greater market area than the firm with the higher transportation costs.  
8. Discuss the various dimensions of transportation service and their impact upon costs for a company.

The transportation service characteristics of freight include transit time, reliability, accessibility, capability, and security.  Transit time can affect the level of inventory held by both the shipper and the receiver as well as the associated carrying cost of holding that inventory.  The longer the transit time, the higher the inventory levels required and the higher the carrying costs.  Reliability refers to the consistency of transit times.  Reliable service directly affects the level of modal and specific carrier demand, that is, a shipper may shift from an unreliable carrier to one that is more reliable and service is more consistent.  Accessibility is the ability of the transportation provider to move the freight between a specific origin and destination.  The inability of a carrier to provide direct service between an origin and destination results in added costs and transit time for the shipper.  The ability of the carrier to provide special service requirements is the essence of capability.  Finally, security is concerned with the safety of the goods in transit.  Shipments that are damaged or lost in transit can cause increased cost in the areas of inventory and/or stock outs.  
9. What is the role of transportation in a supply chain?  Why is this role so important in today’s environment?  

Transportation is a critical link in the overall supply chain which has become an important concept for organizations in the 21st century.  Transportation can be viewed as the glue which helps to hold the supply chain together.  

10.  Provide a brief overview of the three phases of development for supply chain management.
Answer: The concept of supply chain management has evolved from the 1960s when organizations looked at the outbound side of logistics, physical distribution management, in the 1980s for the second phase where integrated logistics management became an important focus.  This phase include inbound logistics to outbound logistics.  And finally supply chain management in the 1990s became the focal point which looks at an extended organization of all of the companies in the supply chain from original vendor to the ultimate consumer.

Case Questions  
Case 1.1  Red Ball Express
1. Help Dave prepare this report by providing some information on the benefits of RFID Tags and GPS systems in the transportation industry.
RFID tags and GPS benefits  

· Greater inventory visibility and traceability as products move through the supply chain

· Increased information flows and real time data

· reduced inventory 

· reduced theft in transit

· prevention of tampering goods in transit.  

· reduced out of stock conditions – products present where and when needed

· increased driver productivity – know the products they are transporting are being tracked

· can ensure critical cold chain standards

 2. Are there additional technologies that Red Ball could implement to help them improve efficiency? Explain.

· Transportation Management System (TMS), software system designed to manage transportation operations.  
· Customer Relationship Management (CRM), software systems designed to know your customers history.
Case 1.2    Clearfield Cheese Company 
1. What strategies would you suggest for them to explore to improve their competitive situation?                     
· Smaller pockets of inventory closer to bigger cities – reduce lead time from those distribution centers to customers and consequently become more responsive 

· More truckloads, volume shipments rather than sending a truck less than full 

· Transportation stop off consolidate orders and deliver to multiple customers on one trip, thereby reducing transportation costs

· Better forecasting in order to reduce inventory

· Better marketing to promote their American brand over the Canadian – play on national pride

· Consider backhaul opportunities

· Research continuous move opportunities

Suggested Internet project

Have the student identify total number of ocean-going containers imported to the U.S. from major U.S. trading partners.

For the Top 10 (revenue) U.S. flagged airlines, identify the change in fuel cost each occurred between last year and this year.

Some addresses are: 

United States Department of Transportation     http://www.dot.gov/DOTagencies.htm 

Research and Innovative Technology Administration        http://www.rita.dot.gov/ 

Maritime Administration       http://www.marad.dot.gov/ 

National Transportation Library    http://ntl.bts.gov/ 

Bureau of Transportation Statistics    http://www.bts.gov/ 
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