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Logistics activity is literally thousands of years old, dating back to the earliest forms of organized trade.

The term logistics comes from the Greek logos (λόγος), meaning "speech, reason, ratio, rationality, language, phrase", and more specifically from the Greek word logistiki (λογιστική), meaning accounting and financial organization.

Logistics is considered to have originated in the military's need to supply themselves with arms, ammunition and rations as they moved from their base to a forward position. In ancient Greek, Roman and Byzantine empires, military officers with the title Logistikas were responsible for financial and supply distribution matters.

As an area of studies logistics first began to gain attention in the early 1900s in the distribution of farm products, as a way to support an organization’s business strategy and provide time and place utility. 

With the onset of World War II, logistics was further developed and refined. Because logistics efforts clearly contributed to the victory in World War II, logistics began to receive increased recognition and emphasis.

Nowadays the logistics process affects almost every sphere of human activity, directly or indirectly. Few areas of business have as significant an impact on a society’s standard of living as logistics. As customers, we tend to notice logistics only when there is a problem:

· A customer uses the Internet to purchase a birthday gift for a family member and the item arrives too late, even though timely delivery was promised.
· A product advertised in a weekend newspaper insert is not available when a customer attempts to purchase it in a local retail store.

·   A shipment of medical supplies and food intended for distribution to victims of a national disaster in a foreign country cannot be delivered to those in need because transport equipment and storage facilities are not available or are inadequate.

· An automobile plant is shut down when a truckers’ strike halts shipment of the supplies of parts and equipment essential to operate in just-in-time operational system.

· An order is delivered to the wrong customer, and it takes several days for the mistake to be corrected; in the meantime, a substitute shipment must be sent by air express, resulting to additional costs to the seller.

We often don’t think of the role that logistics has in our lives until something goes wrong. Fortunately, such occurrences are the exception rather than the rule.

Logistics has the significant impact on society, industries, organizations and individuals. And that is why this text focuses on the following: presenting the general explanation of the logistic process, explaining the system approach as it applies to logistics, exploring the role of logistics in the economy and organizations, exploring how logistics has developed over the time, summarizing the importance of integrated logistics management, examining how organizations use total cost analysis, exploring how organizations can measure logistics process outcomes, and explaining the key trends and current issues affecting logistics.

Definitions of Logistics Process
A first step in understanding of the logistics process is to have a clear understanding of what Logistics management means. Logistics management has many names including:
Business logistics

Logistics

Channel management

Materials management

Distribution


Physical distribution

Industrial logistics

Quick-response systems

Logistical management
Supply chain management
The most commonly accepted term among practicing logisticians is logistics management. The Council of Logistics Management (CLM), a leading organization for logistics professionals with a current membership of over 15,000, defines the term as follows:

Logistics management is that part of the supply chain process that plans, implements, and controls the efficient, effective flow and storage of goods, services, and related information from the point-of-origin to the point-of-consumption in order to meet customers’ requirements.

This definition includes the flow of goods, services, and information in both the manufacturing and service sectors. Manufacturing entities include all types of companies, producing goods as divergent as automobiles, computers, cosmetics, artificial limbs, aircrafts, and food items. The service sector includes entities such as government organizations, hospitals, banks, universities, retailers, and wholesalers.

There are a lot of activities included within logistics management. Inputs into logistics process include natural, human, financial, and information resources. Logistics practitioners plan, implement and control these inputs in various forms, including raw materials (e.g. subassemblies, parts, packing materials, basic commodities); in-process inventory (e.g. products partially completed and not yet ready for sale); and finished goods (i.e. completed products ready for sale to intermediate or final customers).

The output of the logistics system includes competitive advantage for the organization resulting from a marketing orientation and operational efficiency and effectiveness, time and place utility, and efficient movement to the customer. Another output occurs when the logistics service mix is such that logistics becomes a proprietary asset of the organization. These outputs are made possible by the effective and efficient performance of the 13 logistics activities:

                  Customer service                                             Demand forecasting
                  Inventory management                                   Logistics communications
                  Material handling                                            Order processing
                  Packaging                                                        Parts and service support
                  Plant and warehouse site selection                Procurement

                  Reverse logistics                                             Traffic and transportation
                  Warehousing and storage.

Business Logistics

Logistics as a business concept evolved in the 1950s due to the increasing complexity of supplying businesses with materials and shipping out products in an increasingly globalized supply chain, leading to a call for experts called supply chain logisticians. Business logistics can be defined as "having the right item in the right quantity at the right time at the right place for the right price in the right condition to the right customer", and is the science of process and incorporates all industry sectors. The goal of logistics work is to manage the fruition of life cycles, supply chains and resultant efficiencies.

In business, logistics may have either internal focus (inbound logistics), or external focus (outbound logistics) covering the flow and storage of materials from point of origin to point of consumption (see supply chain management). The main functions of a qualified logistician include inventory management, purchasing, transportation, warehousing, consultation and the organizing and planning of these activities. Logisticians combine a professional knowledge of each of these functions to coordinate resources in an organization. There are two fundamentally different forms of logistics: one optimizes a steady flow of material through a network of transport, links and storage nodes; the other coordinates a sequence of resources to carry out some project.

History

There have been several distinct stages in the development of distribution and logistics.

1950s and early 1960s

In this period, distribution systems were unplanned and unformulated. Manufacturers manufactured, retailers retailed, and in some way or other the goods reached the shops. Distribution was broadly represented by the haulage industry and manufacturers' own-account fleets. There was little positive control and no real liaison between the various distribution-related functions.

1960s and early 1970s

In the 1960s and 1970s the concept of physical distribution was developed with the gradual realization that the 'dark continent' was indeed a valid area for managerial involvement. This consisted of the recognition that there was a series of interrelated physical activities such as transport, storage, materials handling and packaging that could be linked together and managed more effectively. In particular, there was recognition of a relationship between the various functions, which enabled a systems approach and total cost perspective to be used. Under the auspices of a physical distribution manager, a number of distribution trade-offs could be planned and managed to provide both improved service and reduced cost. Initially the benefits were recognized by manufacturers who developed distribution operations to reflect the flow of their product through the supply chain.

1970s

This was an important decade in the development of the distribution concept. One major change was the recognition by some companies of the need to include distribution in the functional management structure of an organization. The decade also saw a change in the structure and control of the distribution chain. There was a decline in the power of the manufacturers and suppliers, and a marked increase in that of the major retailers. The larger retail chains developed their own distribution structures, based initially on the concept of regional or local distribution depots to supply their stores.

1980s

Fairly rapid cost increases and the clearer definition of the true costs of distribution contributed to a significant increase in professionalism within distribution. With Introduction to Logistics and Distribution this professionalism came a move towards longer-term planning and attempts to identify and pursue cost-saving measures. These measures included centralized distribution, severe reductions in stock-holding and the use of the computer to provide improved information and control. The growth of the third-party distribution service industry was also of major significance, with these companies spearheading developments in information and equipment technology. The concept of and need for integrated logistics systems were recognized by forward-looking companies that participated in distribution activities.

Late 1980s and early 1990s

In the late 1980s and early 1990s, and linked very much to advances in information technology, organizations began to broaden their perspectives in terms of the functions that could be integrated. In short, this covered the combining of materials management (the inbound side) with physical distribution (the outbound side). The term 'logistics' was used to describe this concept (see Figure 1.1). Once again this led to additional opportunities to improve customer service and reduce the associated costs. One major emphasis recognized during this period was the importance of the informational aspects as well as the physical aspects of logistics.

1990s

In the 1990s the process was developed even further to encompass not only the key functions within an organization's own boundaries but also those functions outside that also contribute to the provision of a product to a final customer. This is known as supply chain management (see Figure 1.1). The supply chain concept thus recognizes that there may be several different organizations involved in getting a product to the marketplace. Thus, for example, manufacturers and retailers should act together in partnership to help create a logistics pipeline that enables an efficient and effective flow of the right products through to the final customer.

These partnerships or alliances should also include other intermediaries within the supply chain, such as third-party contractors.

2000 and beyond

Business organizations face many challenges as they endeavour to maintain or improve their position against their competitors, bring new products to market and increase the profitability of their operations. This has led to the development of many new ideas for improvement, specifically recognized in the redefinition of business goals and the re-engineering of entire systems.

One business area where this has been of particular significance is that of logistics. Indeed, for many organizations, changes in logistics have provided the catalyst for major enhancements to their business. Leading organizations have recognized that there is a positive 'value added' role that logistics can offer, rather than the traditional view that the various functions within logistics are merely a cost burden that must be minimized regardless of any other implications.

Thus, the role and importance of logistics have, once again, been recognized as a key enabler for business improvement.

3PL Providers

Third party logistics (3PL) companies are  becoming an important part of today’s supply chain. These companies offer services that can allow businesses to outsource part of all of their supply chain management function. Many 3PL companies offer a wide range of services including; inbound freight, freight consolidation, warehousing, distribution, order fulfillment and outbound freight. The growth of 3PL companies has been driven by the need for businesses to become leaner, reducing assets and allowing focus on core business processes. 
Rise Of Third Party Logistics Providers

The growth of 3PL companies began back in the 1980’s when businesses began to look for new ways in which they could outsource logistics functions and concentrate on their core business. One company that has been associated with the 3PL revolution is FedEx. The company’s overnight delivery service changed the way in which business to business and business to customer transactions operated. This offered businesses the opportunity of using just-in-time techniques, which saved warehousing space and reduced overall costs. The introduction of efficient-consumer-response (ECR) techniques led to smaller and more efficient shipment sizes, which in turn further reduced costs. 

As companies saw the benefits of outsourcing delivery and warehousing functions, the number of third party logistics companies began to rise offering an ever increasing number of services. The increasing numbers of 3PL’s inevitably led to increased competition between these firms, which led to greater savings for the companies who employed them. The last decade has seen the 3PL provider transitioning from a local or regional business to one that offers national or global coverage. In US, the 3PL market has been growing at a compound annual rate of 14.2 percent since 1996 and in 2006; 3PL’s in the United States reported $89.4 billion in gross revenue. 

Selecting A 3PL

Deciding to a use a third party logistics company is a decision that depends on a variety of factors that differ from business to business. The decision to outsource certain business functions will depend on the company’s plans; future objectives, product lines, expansion, acquisitions, etc.

Once a decision has been made to outsource certain processes then a company will begin a search for the right 3PL that fits all their requirements at the best possible price. There are three types of Third Party Logistics Company that operate today.

· Asset Based 

· Management Based 

· Integrated Providers

Asset based third party logistics companies use their own trucks, warehouses and personnel to operate their business. Management based companies provide the technological and managerial functions to operate the logistics functions of their clients, but do so using the assets of other companies and do not necessarily own any assets. The third category, Integrated Providers, can either be asset based or management based companies that supplement their services with whatever services are needed by their clients. 

When selecting a 3PL, the request for information (RFI) or quotation (RFQ) should be as detailed as possible. The company that is selected should be able to fulfill all the logistics requirements and that can only be assured if every requirement is communicated to potential companies. The RFI should include a detailed description of the areas to be outsourced. This will usually include:

· The scope of the contract, including locations, facilities, departments. 

· Information on volumes involved; number of deliveries, warehouse sizes, number of items, etc. 

· The logistics tasks are to be performed, e.g. warehousing, transportation, etc. 

· The level of performance required.

After the bids have been received by a company from the prospective 3PL’s, an evaluation would take place where a multi-discipline team will review each bid based on a pre-defined set of criteria. These will include some of the following.

· Does the 3PL provide the services required? 

· Does the 3PL have the technology required to perform the tasks required? 

· Does the company have the required warehouse space, dock capacity, warehouse personnel, etc.? 

· Is the 3PL financially sound? 

· Are the 3PL’s geographical locations suitable to cover the network? 

· Does the 3PL have the flexibility to respond to changes? 

· Are the 3PL’s environmental policies compatible? 

· Are the costs of the services detailed enough for comparison to other bids? 

· Are the customer references acceptable? 

· Is the 3PL a good cultural fit?

The selection team will usually review each of the bids based on the criteria and give each bidder a score. Depending on the importance of each criteria, a weighting can be given which gives more importance for one or more criteria in the selection process. Once the selection team has evaluated the bids, management will often select the top two or three companies for site visits, face to face interviews and more detailed reviews of financial records. Once a company has been identified contract negotiations would follow before a final agreement could be reached. 

Quick Response

Quick response (QR) is a retail sector strategy that combines a number of tactics to improve inventory management and efficiency while speeding inventory flows. Most QR is between manufacturer and retailer only. When fully implemented, QR applies JIT (just-in-time) principles throughout the entire supply chain, from raw materials suppliers through final customer.

The concept works by combining electronic data interchange (EDI) with bar-coding technology. Sales are captured immediately. This information can be passed to the manufacturer, who can then notify its raw material suppliers and schedule production and deliveries as required to meet replenishment needs. This allows inventory to be reduced while speeding response time, lowering the number of stockouts, reducing handling, and minimizing obsolescence. Although QR began in the textile/apparel industry, it is now being applied by many industries in the retail sector. The consumer packaged goods sector, especially the grocery industry, has implemented an adaptation of QR called efficient consumer response (ECR).

QR has had a major impact on logistics operations. Rather than “storing” products, distribution centers are now charged with “moving” products. This frequently entails cross-docking, a process that involves unloading inbound product, sorting products for individual stores, and reloading the shipments onto trucks destined for a particular store. No warehousing or storage of the product occurs, except for a few hours or, at most, a day.

To further improve retail efficiency, some suppliers are shipping goods prehung and pretickened. Such goods known as “floor-ready merchandise” are growing in popularity. As a result of QR, Mercantile Stores has reduced the number of distribution centers it owns from 12 to 8. A retailing executive has commented that merchandise routinely spends an additional three days in the distribution center (DC) if it does not have retail price tickets and the proper hangers.

Thus floor-ready merchandise leads to the further reduction in the number of DCs, since processing time is greatly reduced.
Quick Response, Canadian Style

Executives at Toronto-based Hudson’s Bay Co. left the pioneering spirit to US retailers when it came to developing Quick Response technology. They sat on the sidelines watching and learning from their US counterparts for years. 

Then, in late 1991 the decision was made to implement QR technology and Hudson’s Bay executives quickly made up for lost time. Everything from UPC codes to floor-ready processes was set up and put into effect in less than two years. Ironically, as US retailers and manufactures hammer out guidelines for floor-ready merchandise today, they are looking to their neighbors to the north for tips. 

According to Peggy Macek, director of merchandise systems at Hudson’s Bay Co, getting suppliers to comply with the various standards, including floor ready merchandise processing, involves a lot of partnering and understanding and a bit of clout and coercion as well. “We made it very clear to our suppliers what we expect of them, and gave them guidelines for making it happen. To our way of thinking there was no sense talking QR without having merchandise floor ready, and we did our best to help them see the benefits of coming on line”, says Macek.

“There are suppliers who balked initially, but we are the largest retailer in Canada. They quickly came to the conclusion that you can’t fight city hall.”

No doubt, the fact that The Bay cut off one of its largest suppliers for one month for refusing to comply with standards sent clear message to Canadian manufacturers. Currently, the retailer requires suppliers to price merchandise prior to shipping. Hangers have been standardized by merchandise type, and shipping cartons are moving through the DC without being opened.

While the Canadian retail scene is quite different from the US – fewer retailers and manufactures are more spread out, for example – the benefits realized by The Bay are significant.

“We are saving millions of dollars in distribution functions,” reports Macek. “We used to have five distribution centers. Now, because of technology that has been implemented and the speed with which we can push goods through the pipeline, we were able to shut down three DC’s.

In the past, it took as long as two to three weeks for product to get from the DC to the selling floor at the Bay. Today, product bound for stores in Toronto and Montreal is usually on the selling floor within a day or two on arriving at the DC. Stores located in more remote areas of the country can have product on the selling floor five to six days after arrival at the DC. Hudson’s Bay Co., the oldest retailer in North America, had total sales in excess of $5 billion in 1993. The retailer operates 102 full-line department stores called The Bay, and a discount store division known as Zellers.

Different inventory requirements

There are some important differences in the way inventory requirements are determined that are related to the type of demand for the products in question. The nature of this demand should have an influence on the approach adopted to manage the inventory. One important way of differentiating between demand types is that of dependent or independent demand. The type of demand will have an influence on the nature of the inventory management technique chosen.

Independent demand occurs where the demand for one particular product is not related to the demand for any other product. Consumer demand for a desktop computer is, for example, independent. Indeed, most consumer products are independent of the demand for other finished goods. This is an important distinction, because products with an independent demand necessitate the use of forecasting to help determine expected demand levels and associated inventory requirements.

The EOQ approach is commonly used for products with independent demand.

Dependent demand occurs where the demand for a particular product is directly related to another product. In the case of the desktop computer, for example, the demand for the power leads or the connecting cables would be directly dependent on the number of computers stocked as finished goods. Dependent demand can be classified in two ways. It may be vertical, eg the chip actually required in the production of the computer, or it may be horizontal, eg the instructional manual that is packed with the computer as a finished product. Typically, most raw materials, components and sub-assemblies have their demand dependent on the demand for the finished product. Because of this dependence, there is a far more limited requirement for the forecasting of the demand for these elements, as the actual needs are directly related to the finished product requirements themselves. MRP and MRPII systems are used for these elements.

One feature that has become particularly relevant in recent years concerns the nature of the demand requirement. Is it a 'push' system or a 'pull' system? A push system is the more traditional approach where inventory replenishment is used to anticipate future demand requirements. A pull system is where the actual demand for a product is used to 'pull' the product through the system. A push approach to inventory planning is usually based on a set plan that is predetermined according to certain rules of inventory reordering. This approach is a proactive one in the sense that it is planned on the basis of estimated, or forecast,demand for products from customers. The aim is to anticipate the extent and location of this demand and ensure that adequate stock is available in the right place at the right time. Typically, a push system is applicable for dependent demand and for cases where there are uncertainties in supply, source or production capacity limitations or the need to cater for seasonal demand. The EOQ method of inventory planning is based on the push approach. This was outlined in the previous chapter.

The pull approach is a reactive one where the emphasis is on responding directly to actual customer demand, which pulls the required product through the system. 

The idea of a pull system is that it can react very quickly to sudden changes in demand. The pull system is most useful where there is independent demand and where there is uncertainty of demand requirements or of order cycle time. The most common form of pull system is JIT, as the orders are placed only when working stock is at such a level that a replenishment order is triggered.

For many companies there is a need to adopt the concepts of both types of approach. Thus, hybrid systems are often used in practice.
A Diversity of Modes

Transport modes are the means by which people and freight achieve mobility. They fall into one of three basic types, depending on over what surface they travel – land (road, rail and pipelines), water (shipping), and air. Each mode is characterized by a set of technical, operational and commercial characteristics:

· Road transportation Road infrastructures are large consumers of space with the lowest level of physical constraints among transportation modes. However, physiographical constraints are significant in road construction with substantial additional costs to overcome features such as rivers or rugged terrain. Road transportation has an average operational flexibility as vehicles can serve several purposes but are rarely able to move outside roads. Road transport systems have high maintenance costs, both for the vehicles and infrastructures. They are mainly linked to light industries where rapid movements of freight in small batches are the norm. Yet, with containerization, road transportation has become a crucial link in freight distribution.

· Rail transportation Railways are composed of a traced path on which are bound vehicles. They have an average level of physical constrains linked to the types of locomotives and a low gradient is required, particularly for freight. Heavy industries are traditionally linked with rail transport systems, although containerization has improved the flexibility of rail transportation by linking it with road and maritime modes. Rail is by far the land transportation mode offering the highest capacity with a 23,000 tons fully loaded coal unit train being the heaviest load ever carried.

· Pipelines Pipeline routes are practically unlimited as they can be laid on land or under water. The longest gas pipeline links Alberta to Sarnia (Canada), which is 2,911 km in length. The longest oil pipeline is the Transiberian, extending over 9,344 km from the Russian arctic oilfields in eastern Siberia to Western Europe. Physical constraints are low and include the landscape and pergelisol in arctic or subarctic environments. Pipeline construction costs vary according to the diameter and increase proportionally with the distance and with the viscosity of fluids (from gas, low viscosity, to oil, high viscosity). The Trans Alaskan pipeline, which is 1,300 km long, was built under difficult conditions and has to be above ground for most of its path. Pipeline terminals are very important since they correspond to refineries and harbors.

· Maritime transportation Because of the physical properties of water conferring buoyancy and limited friction, maritime transportation is the most effective mode to move large quantities of cargo over long distances. Main maritime routes are composed of oceans, coasts, seas, lakes, rivers and channels. However, due to the location of economic activities maritime circulation takes place on specific parts of the maritime space, particularly over the North Atlantic and the North Pacific. The construction of channels, locks and dredging are attempts to facilitate maritime circulation by reducing discontinuity. Comprehensive inland waterway systems include Western Europe, the Volga / Don system, St. Lawrence / Great Lakes system, the Mississippi and its tributaries, the Amazon, the Panama / Paraguay and the interior of China. Maritime transportation has high terminal costs, since port infrastructures are among the most expensive to build, maintain and improve. High inventory costs also characterize maritime transportation. More than any other mode, maritime transportation is linked to heavy industries, such as steel and petrochemical facilities adjacent to port sites.

· Air transportation Air routes are practically unlimited, but they are denser over the North Atlantic, inside North America and Europe and over the North Pacific. Air transport constraints are multidimensional and include the site (a commercial plane needs about 3,300 meters of runway for landing and take off), the climate, fog and aerial currents. Air activities are linked to the tertiary and quaternary sectors, notably finance and tourism, which lean on the long distance mobility of people. More recently, air transportation has been accommodating growing quantities of high value freight and is playing a growing role in global logistics.

· Intermodal transportation Concerns a variety of modes used in combination so that the respective advantages of each mode are better exploited. Although intermodal transportation applies for passenger movements, such as the usage of the different, but interconnected modes of a public transit system, it is over freight transportation that the most significant impacts have been observed. Containerization has been a powerful vector of intermodal integration, enabling maritime and land transportation modes to more effectively interconnect.

· Telecommunications. Cover a grey area in terms of if they can be considered as a transport mode since unlike true transportation, telecommunications often do not have a physicality. Yet, they are structured as networks with a practically unlimited capacity with very low constraints, which may include the physiography and oceanic masses that may impair the setting of cables. They provide for the instantaneous movement of information (speed of light in theory). Wave transmissions, because of their limited coverage, often require substations, such as for cellular phone networks. Satellites are often using a geostationary orbit which is getting crowded. High network costs and low distribution costs characterize many telecommunication networks, which are linked to the tertiary and quaternary sectors (stock markets, business to business information networks, etc). Telecommunications can provide a substitution for personal movements in some economic sectors.

