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Unit 1



Basics of Supply Chain Management Preface Course Description This document contains the eighth lesson in the Basics of Supply Chain Management unit, which is one of five units designed to prepare students to take the APICS CPIM examination. The Basics of Supply Chain Management unit provides the foundation upon which the other four units build. It is necessary to complete this unit, or gain equivalent knowledge, before progressing to the other units. The five units, which together cover the CPIM syllabus, are: Basics of Supply Chain Management Master Planning of Resources Detailed Scheduling and Planning Execution and Control of Operations Strategic Management of Resources Please refer to the preface of Lesson 1 for further details about the support available to you during this course of study. This publication has been prepared by E-SCP under the guidance of Yvonne Delaney MBA, CFPIM, CPIM. It has not been reviewed nor endorsed by APICS nor the APICS Curricula and Certification Council for use as study material for the APICS CPIM certification examination.
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Unit 1



Basics of Supply Chain Management Lesson 8 – Distribution Introduction and Objectives In this lesson, the importance of physical distribution and its relationship to marketing and production are covered. The lesson examines warehouse activities, packaging issues, unitization, distribution planning systems, and modes of transportation. It also looks at the cost structures of transportation. On completion of this lesson you will be able to: Identify activities involved in a physical distribution system Perform ABC classification on inventory items Describe the relationships between physical distribution, marketing and production Identify and explain warehouse activities Explain the importance of packaging State the definition of unitization Distinguish between pull, push and distribution requirements planning systems List various transportation modes Explain the basic cost structure in the carriage of goods.



Classification of Inventory Inventory is generally counted and managed in stock-keeping units (SKUs). An SKU is an item with a particular geographical location. For example, JusDivine fruit juice manufacturers store oranges in their manufacturing plant and in two raw material cold storage units. The oranges are therefore in two stock-keeping units: in the plant and in cold storage area A. The management of any SKU will depend on the characteristics of that SKU, its importance to the production process, and the manner in which it is supplier. For effective inventory management, four basic issues must be identified for each stock keeping unit: How important is the inventory item? How should the item be controlled? How much of the item should be ordered at a time? When should an order for the item be placed? Inventory control is concerned with minimizing the total cost of inventory. In the U.K. the term often used is stock control. Three main factors in inventory control decision making process are: The cost of holding the stock (e.g., based on the interest rate). The cost of placing an order (e.g., for row material stocks) or the set-up cost of production. The cost of shortage, i.e., what is lost if the stock is insufficient to meet all demand. © Copyr ight Leading Edge Training Institute
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The third element is the most difficult to measure and is often handled by establishing a "service level" policy, for example, a certain percentage of demand will be met from stock without delay. The importance of the inventory item is the first concern to ensure time is not wasted unnecessarily on non-critical items. There are several methods of identifying criticality of inventory items. Pareto’s principle, or the 80/20 rule, can be applied in inventory control as in many other areas of business management. This states that only a small number (for example 20%) of items will be most critical to the business. For example, although a business may have many expenses, there will usually be two or three expenses, such as premises rental and monthly salaries, which greatly eclipse the others. Another method is quadrant analysis, which involves measuring items against two parameters to classify them into four categories of varying importance, using a grid as in the example to the right. For example, a company may decide to measure its products in terms of profit and cost of manufacture. It will end up with products in each of the following four categories: High manufacturing cost, high profit High manufacturing cost, low profit Low manufacturing cost, high profit Low manufacturing cost, low profit. Each category will be managed and developed in a different way, inline with its characteristics. Arguably, the most common method used to classify inventory items is ABC classification.



ABC Classification ABC classification works on the precept that only a small number of inventory items will represent the most critical values. ABC inventory control distinguishes the most significant inventory items from the non-critical items and is used to decide the level of inventory control that is required. ABC classification may be used in many aspects of a business. It is somewhat of an extension to the Pareto principle. Several studies have confirmed the correlation between items and sales to be as follows: A. 5-20% of items account for 55-65% of sales B. 20-30% of items account for 20-40% of sales C. 50-75% of items account for 5-25% of sales It makes sense to concentrate efforts on ‘A’ items as these will have the greatest impact on the overall figures. When using this type of classification, it is important to constantly review the
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ABC classification as changes in market conditions may mean that the effect each item has on sales may change over time. Inventory management uses ABC classification with slightly different ratios. These ratios are based on the annual dollar usage of the material. Other characteristics that influence the inventory management policy are quality of material and ease of procurement. The following percentages show ABC classification in terms of dollar usage and are approximate guidelines only: A. 20% of items account for 80% of total dollar usage B. 30% of items account for 15% of total dollar usage C. 50% of items account for 5% of total dollar usage Other factors, such as shortage of an item, or quality issues may promote a particular inventory item into the A category even though the dollar usage for that item is not high. Once all inventory items have been classified using ABC classification against agreed criteria, each group is assigned a degree of control in proportion to its importance. Therefore, A class items will have the highest degree of control. ABC Classification Method For each inventory item, you record its annual usage in units, the cost of a unit and the total dollar usage for the year. You then calculate the cumulative usage in dollars, the cumulative percentage dollars usage, and the cumulative percent of items. Next, you rank the part numbers in order. The table below shows the calculation of the annual dollar usage for each part number, which is calculated by multiplying the annual unit usage rate by the unit cost in dollars. Part Number



Annual Unit Usage



Unit Cost ($)



Annual $ Usage



1



2200



2



4,400



2



1200



40



48,000



3



200



4



800



4



2600



1



2600



5



200



60



12,000



6



20



25



500



7



200



2



400



8



3000



2



6,000



9



400



2



800



10



1000



1



1,000



Total



$76,500



Figure 1 Annual Usage Rate in $



The part numbers are then ranked according to annual $ usage rate. The cumulative percentage usage rate is calculated by summing the annual $ usage rates at each level in the part number
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Unit 1



Basics of Supply Chain Management ranking (see column 3 below). This is then converted into a percentage of the overall usage rate in dollars. Finally, the cumulative percentage of each item is calculated. The table below shows the part numbers in rank order according to cumulative percentage dollar usage rate and cumulative percentage of items. The top items are most significant and therefore should be classified as A items. The items at the bottom of the list are B items. Part Number



Annual $ Usage



Cumulative $ Usage



Cumulative % $ Usage



Cumulative % of Items



2



48,000



48,000



63%



10



5



12,000



60,000



78%



20



8



6,000



66,000



86%



30



1



4,400



70,400



92%



40



4



2,600



73,000



95%



50



10



1,000



74,000



97%



60



3



800



74,800



98%



70



9



800



75,600



99%



80



6



500



76,100



99%



90



7



400



76,500



100%



100



Figure 2 Cumulative % of Items



To clarify, the steps to calculating ABC classification are as follows: 1. Find the annual demand in units for each item 2. Record the unit cost for each item 3. Calculate annual usage value of each item by multiplying the unit cost of the item by the level of annual demand 4. Rank the annual usage values from highest to lowest 5. Calculate the cumulative annual usage value 6. Calculate, for each item, the percentage of the total cumulative usage value 7. Calculate the percentage of the total number of items – this needs clarified 8. Evaluate relationships and assign categories
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Basics of Supply Chain Management 1. Using the table below, calculate the ABC classification for each of the 10 items listed, based on their annual $ usage. Record your results in the empty table beneath. Review Q Part Number



Part Number



Annual $ Usage



Total



1,000,000



Annual $ Usage



1



26,378



2



312,254



3



688



4



16,986



5



85,498



6



11,178



7



39,124



8



483,746



9



3,924



10



20,224



Cumulative $ Cumulative % $ Usage Usage
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Basics of Supply Chain Management Control Guidelines us ing ABC Classification There are two main principles to inventory control when using ABC classification: Have plenty of low-value items Use the effort saved in controlling low- value items to reduce the inventory of A class items. A Class Item control Each classification requires a different level of control. Examples of A class items are those which involve the greatest expenditure or are critical to manufacture of product, for example, subassemblies or component parts of the main product line. In the manufacture of cars, the engine and chassis would be A class items. All A class items should be tightly controlled as the y are the most critical and highest value items. This involves: Keeping comprehensive, accurate and up-to-date records Frequently reviewing forecasts for these items Frequently reviewing the management of these items at senior management level Closely following up all issues or actions related to these items Generally, if items in the A classification are high-cost, they are replenished using a lot- for- lot system. Period Order Quantity , Least Unit Cost, Least Total Cost or Part Period Balancing may be used for other less expensive A class items. B Class Item control These items require an average level of control that involves maintaining and processing goods records. B class items are required for production but are not critical parts. If there are significant carrying costs, it may be useful to use EOQ with B class items. Examples of B class items in the manufacture of electronic goods would be packaging items such as polystyrene, user manuals, leads, plugs and boxes. C Class Item control These items are of least importance; therefore the least effort should be expended on them. Beyond ensuring that supplies are plentiful and order quantities are large, there is little need for more than very basic record keeping. Most C class items cost little to carry and generally order size and the cost of ordering is not a big issue. Fixed lot sizes are generally used for such items. Systems using maximum / minimum order quantities or two-bin Kanban replenishment rules may also use fixed lots. Examples of C class items include administration supplies such as paper, pens and paperclips; gloves, hairnets, or other clothing items required during production, and other items not directly involved in product manufacture.
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Basics of Supply Chain Management Physical Distribution Activities Physical distribution is the movement of goods from supplier to production and from production to the customer. The physical distribution and supply system is dependent on a number of factors. Such factors include: Type of transport available Markets, their geographic location, the number of customers, and size of orders in each Product characteristics Distribution channels (the paths that goods move through: distribution centers to wholesalers and retailers) The activities involved in physical distribution include transportation, control of distribution inventory, warehousing, materials handling, and packaging. Activity in each of these areas affects all the other areas. For example, the way in which products are handled will have an impact on the type of protective packaging required. The location of the warehouses will affect the transportation arrangements. Relationships with Marketing and Production Physical distribution has relationships with most departments in a company. Two of the most important relationships are formed with marketing and with production. The marketing function of any company is concerned with the selling of goods and the transfer of ownership. The marketing mix, often called the 4 Ps, of product, promotion, price, and place, is the means by which sales are accomplished. Market boundaries are defined by identifying the line where the laid down cost from two supply sources is equal. The laid down cost is the delivered cost of a product to a particular location. Physical distribution is concerned with servicing the customer; therefore, it affects the placing of the product. It helps create demand by supplying what is wanted, when it is wanted and, to a certain extent, where it is wanted. Physical distribution is a costly exercise, so it also affects the price and profit margin of products. The production function within a company is the engine of the company. It must not be disrupted. This puts pressure on physical distribution to ensure a very high level of customer service. Demand on manufacturing factories is generally created by distribution centers rather than directly by customers. Physical Distribution Decisions The means and methods of physical distribution for products vary greatly. Decisions must be made on these methods to ensure that the best customer service is achieved at the lowest cost. This involves taking into account transportation costs, inventory carrying costs, lead times and their impact on inventory levels, forecast accuracy, and duration of transportation time. 2. The following activities are part of the physical distribution system apart from: A. Forecasting customer orders Review Q



B. Material handling C. Transportation D. Warehousing
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Basics of Supply Chain Management Warehousing Warehousing, transport, and distribution are integral elements of the supply chain, whether an organization is a manufactur ing or a service organization. Traditionally, the warehouse was defined as a place for storing materials and goods. Now, a warehouse can be defined as a place for the temporary storage of goods or material where value is added. A finished-goods warehouse can be a distribution centre that is part of a distribution network. Warehousing is useful to a company as it provides a place to store and protect inventory. It can reduce transport costs as it provides the means for a company to make larger more infrequent orders. It can also improve customer service levels as it provides a means of storing a buffer of inventory (components and finished goods) from which customer orders may be filled more quickly than by production. Most hard-goods distributors should aim to reach a customer service level of 95%. It is unlikely that a 100% level could be reached without carrying a very large warehouse inventory, due to impact of forecasting inaccuracies and atypical customer orders. Forecasting is not an exact science. Occasionally demand will exceed expectations. It is inefficient to continuously overestimate demand, so occasionally, shortages will occur. Sometimes a customer will place an unusually large order. If such an order can be filled from warehouse inventory, it is a sign that the warehouse is overstocked. Example of Successful Balance between Inventory and Customer Service The clothing retailer, Zara, keeps inventory costs to a minimum by paying only for completed garments. Around 40% of garments are imported as finished goods from the Far East. The rest are produced by quick-response in Spain. The system is sufficiently flexible to cope with sudden spikes in demand. To ensure continual stock movement, production is generally slightly below expected sales. Zara opts for under-supply, viewing it as a lesser evil than slow-moving or obsolete inventory. Warehous ing Objectives The objectives or warehousing are: To provide customer service on time To keep track of all items To reduce costs to a minimum To provide communication links between the customer and the manufacturer. To achieve these objectives the warehouse must deliver goods on time to customers, ensure that warehouse items can be easily found, minimize the work involved in moving goods, and build effective communication links with customers. Warehousing Activities The complexity of warehouse activities is influenced by the number and quantity of SKUS and the number and frequency of receipts and shipments. Warehouse activities include the following: Receiving, identifying and storing goods Picking, grouping, and loading goods for shipment © Copyr ight Leading Edge Training Institute
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Basics of Supply Chain Management Dispatching the shipment Operating an information system All warehouses perform these activities. The control system required for a warehouse depends on the size of the warehouse, that is, the number and quantities of SKUs and the volume of orders received and filled. Such systems range from simple manual control through to complex computer databases. Receiving The receiving department is the point of entry for goods coming into the warehouse. It is the function of the receiving department to prepare for receipt of goods, to check the goods on receipt, and to label the goods prior to storage and/or distribution. The warehouse may receive material from outside suppliers, production, subcontractors, and other warehouses. The entire receiving operation must be highly procedural to ensure efficiency and accuracy. The foundation for efficiency in the receiving department is good planning and preparation. The preparation phase should involve: Scheduling delivery times



Preparing the receiving areas



Ensuring equipment availability



Ensuring labour availability



Checking the nature of the inventory



Checking documentation



After goods received have been offloaded onto the receiving dock, they need to undergo a number of procedural checks. Before the goods are even offloaded onto the receiving dock, the receiving operator needs to clarify that goods have arrived at the correct destination. Destination details include the warehouse address and, where applicable, the numbers of the receiving dock. All hazardous materials must be clearly labelled and accompanied with the correct documentation for the particular material. This documentation must indicate how the goods should be handled and stored, and what emerge ncy action is necessary in the event of damage or spillage. After these preliminary checks the material must be checked for damage and discrepancies, for example in quantity. Once the consignment of goods received has undergone all its preliminary and additional checks, the receiving operator can sign a proof of delivery (POD) document. Identifying Goods Once goods received have been validated appropriately, they need to be identified and labelled by the receiving department, prior to storage or distribution. Goods are defined as SKUS and each SKU is given a label to identify it. The label will hold such information as: Purchase order number



Lot number



Total quantity



Number of boxes in each lot



Date of receipt



Part number



Description of inventory



Vendor lot number
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Basics of Supply Chain Management Warehouse Management Systems Carrying costs cover the cost incurred as a result of carrying inventory. These costs include the Stock location Order Picking Packaging Unitization Stock Location Stock Locations systems are used to provide the required customer service, keep track of where items are stored, and minimize the effort required to move items. Stock locations may be either fixed or random. In random storage, any new arrival is located in the first suitable place available. Random storage optimises the use of space. In dedicated storage, a pre-set place is reserved for every part number. Spaces are therefore left vacant until parts allocated to the area arrive. The type of system used depends on the type of goods being stored, the storage facilities required, the level of throughput and the size of orders. For example, if a warehouse deals with large orders of only a few SKUs, it makes sense to have space dedicated to each SKU. In contrast, where small amounts of lots of SKUs are maintained and quantities vary, it is more useful to have a flexible layout that can change with the current needs of the warehouse. Guidelines for minimizing storage costs Slow- moving parts should be stored furthest away from receipt and issue points. Fast-moving parts should be at the closest to point-of- issue or point-of-use on the production line. Parts for specific products may be located together to facilitate rapid-order pick. To ensure that material can be quickly retrieved, the smooth running of the order-picking operation is essential. A warehouse map serves as a vital guide to both experienced and nonexperienced management and operators, and greatly reduces search time.



Many stores will locate a product to a dedicated area in the seque nce in which it appears on the BOM, especially for a fast- moving product. This will significantly reduce order-pick time. By contrast, random storage will possibly involve the order picker going from one end of the warehouse to the other and back again.
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Basics of Supply Chain Management 3. Which of the following is the major disadvantage of a fixed location warehouse? A. Increased put away time Review Q



B. Use of warehouse space (cube utilization) is poor C. Higher material handling costs D. Increased dock time



Picking Goods There are various approaches to order picking and marshalling. The choice of approach will depend on the nature and size of the product and the warehouse. Items ordered must be selected from storage, brought together, and packaged for shipment. Ways of organizing these activities include: Area systems Zone systems Multi-order zone systems Cross-docking Area Systems The picker moves up and down the warehouse retrieving items. These items are then brought to the shipping area and prepared for shipment. This approach is suitable for small warehouses using dedicated storage. It is easy to manage but it becomes less efficient as the size of the warehouse increases. Zone Systems The warehouse is divided into zones and order pickers work only in the zone assigned to them. Each zone stores related items, that is, items needing the same type of storage (for example, shelving or freezer storage), or items often ordered together. Each order picker retrieves items from their assigned zone and brings them to the marshalling area. Here, the items making up an order are assembled for shipment. No other order is handled until all items from each zone have reached the marshalling area. Zone Systems (Direct Pick) Sometimes an order is moved from zone to zone rather than from a zone directly to the marshalling area. So, an order will be fully assemb led by the time it reaches the marshalling area. Multi-Order Systems This system deals with a number of orders at the same time. From their designated zones, each picker retrieves items required for a group of orders and forwards them to the marshalling area. Here, the items for each order are assembled and prepared for shipment. This method is most suited to orders for a large number of items, or for a large number of orders for a few items. © Copyr ight Leading Edge Training Institute
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Basics of Supply Chain Management Cross-Docking Goods are not always held for long periods of time in warehouses. When cross- docking is used, products are not racked but transfe rred from incoming dock to dispatch dock. The warehouses do not usually hold products for more than 10 to 15 hours. The main advantage of cross-docking is that put-away and retrieval costs do not apply. Cross-docking also speeds up warehouse throughput. However, it cannot be used with strict first in, first out (FIFO) Packaging From a delivery viewpoint, the purpose of packaging is to identify, contain, and protect the goods during delivery from the warehouse to the customer. The goods need to be protected from wind, rain, heat, cold, theft, and breakage. There can be a number of levels of packaging depending on the product. For many products there are at least three levels of packaging: Primary package Shipping container Unit load



For example, sweets might be contained in a bag, which are contained in a box, and loaded into a container. Fillers such as shredded paper or foam can be used for padding. Variations of packaging types and sizes should be kept to a minimum to keep things simple, to prevent excess supplies, and for easier loading. Once packaged, goods must be labelled with order, billing, and shipping information, quantity contained, and dedicated reference number. The packing list, which is sent with the goods, must indicate the items contained in each package. Packing Stations Packing stations, which consist of one or more packing employees, packing supplies and equipment, facilitate dispatch efficiency. They are especially suitable for handling small orders. The location and operation of these packing stations can have a great bearing on the efficiency of the packing function. The stations should have the necessary items for the packing process and these items should be placed where they can be easily replenished. Conveyors and sorting systems can be used for inbound and outbound movement of products
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Basics of Supply Chain Management Unitization This is the consolidation of several units into larger units to ensure fewer handlings. For example, if an order consists of 20 boxes of product, it will be quicker to form a pallet of 20 boxes and move that around, rather than move each box individually. A unit load is a combination of items organized so that the entire lot can be picked up and moved together. Sheets, racks, containers and pallets may be used to achieve this. Unitization can be successive. There should be a relationship between the dimensions of the primary package, the carton, the unit load, the vehicle, and the warehouse. 4. The warehouse for Buzz Electronics is organized so that order pickers only pick in predetermined areas. Which of the following systems is operating in the warehouse? A. Modified pick system Revie w Q



B. Consolidated pick system C. Zone system (correct) D. Area system



Inventory and Physical Distribution The objectives of inventory management in distribution are to: Work with production to minimize scheduling problems Reduce costs of transportation and handling to a minimum Provide the desired level of customer service Although demand at the customer level may be fairly uniform this may not be the case further up the chain. As the supply chain strives to reduce transportation costs, distribution centers may wait until inventory is very low before placing a single large order further up the supply chain. There are several systems used to control distribution inventory including: Push systems Pull systems Hybrid Push-Pull Systems Distribution Requirements Planning (DRP) Push Systems In push systems all forecasting and order decisions are made centrally. This has the advantage of improving coordination between the manufacturing facilities, the central warehouse, and the distribution centers. However, it can be slow to react to local demand. Push systems are associated with mass production and the immediate shipment of finished product to the distribution centers. They use regional sales predictions to determine the required product quantities and destinations. Product is pushed through production by these forecasts and arrives in distribution centers to await customer orders. © Copyr ight Leading Edge Training Institute
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Basics of Supply Chain Management Push System Liabilities



Smaller manufacturing plant warehouses involved in staging only.



Increased safety stock and inventory carrying costs in the Distribution Center



Enhanced customer satisfaction as products are pushed to locations closer to the consumer



Increased requirements for space equipment and labor to handle the distribution of large amounts of stock



Lower transportation costs by ensuring full shipments from the plant to the Distribution Centers



Reduced supply chain flexibility as stock transfer costs, product rotation, and crossdocking affect the entire supply chain process.



Pull Systems In Pull systems an order from the customer generates an order from the distributio n center. This triggers a production run to replenish the stock held in the warehouse. The needs of other distribution centers, the availability of inventory at the central supply and the production schedule at the factory are not taken into account. A buffer inventory at the plants serves as the system inventory and handles the reallocation of products to Distribution centers when sales fluctuations occur. This eliminates costly transfers between distribution centers. Pull System Benefits



Pull System Liabilities



Reduced safety stock and inventory levels in general



Larger on-site manufacturing warehouses required



Stock transfers between distribution centers not required to handle regional demand variability



Reduced customer satisfaction from slower order fill times



Direct shipments from the manufacturing plant to the customer



Increased transportation costs as shipments from manufacturing are less full and more frequent



Hybrid Systems A hybrid system that incorporates a push system for the more popular SKUs and a pull system for the slower moving SKUs can maximize the benefits of both push and pull systems. The benefits include: Reduction of stock transfers between distribution centers Use of full truckload shipments between plants and distribution centers Direct plant-to-customer shipments High customer satisfaction
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Distribution Requirements Planning (DRP) Distribution requirements planning (DRP) ensures that goods are delivered to the right customer on time. DRP is the element of supply chain management that ensures finished goods are shipped to the correct customer, in the correct quantity, to the correct location, and on time. Customers communicate their orders as far ahead as possible to allow suppliers to balance their operation and inventory. DRP is generally customer- initiated. DRP applies MRP methodology to finished goods inventories. If the company is making to stock, the process is triggered by entering 'end forecasts by location.' This is the amount of finished goods inventory that will be required at the location nearest the customer demand. If the company is making to order, the process trigger is a new customer order. The DRP system then aggregates the finished goods requirement across facilities in the distribution network to give the total requirement across each network level. The graphic to the right shows the advantage of a DRP system.



Transport Transportation of inventory poses many issues. There are several basic modes of transportation but an infinite number of possibilities for transporting each individual inventory item. The basic modes of transport are rail, road, air, water, and pipelines. Each of these modes has associated cost factors and service characteristics. Goods are transported in shipments. If a shipment is fully loaded it moves directly from the shipper to the consignee. If it is less than full, the shipment moves through terminals. Goods are picked up, transported to the terminal, sorted for transport to their destination, transported, unloaded at the destination terminal and sorted for delivery to the consignee. As the procedure is more complex and time consuming for incomplete shipments it is generally much more expensive. Therefore, where possible, companies should aim to transport full shipments. Rail Rail is the best option when moving large volumes of bulky goods for long distances over land. It is reliable and flexible in the types of goods it carries. It is also cheaper than road haulage for large or bulky cargoes and can be faster over long distances. However, you are reliant on scheduled departures which are less frequent than trucks.
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Unit 1



Basics of Supply Chain Management Road Transport by road is generally cheaper than rail unless for very large cargoes. This mode of transport is very flexible in that it can provide a door-to-door service any time of the day or night. This mode of transport is suited to distribution of small volumes to dispersed locations. Air Air transport can be in the form of cargo space on passenger aircraft or on dedicated freight aircraft. It is limited to locations where there is a suitable landing strip and is quite costly. Additionally, in poor weather service may be delayed or cancelled. However, it is very fast over long distances and is suitable for high- value, low-weight items or emergency items. Water Transportation by water involves port to port transport over sea and on some inland waterways. It is an inexpensive form of transport for heavy or bulky items but it is slow and limited to port areas. In addition, poor weather may delay some ships. Transport by water is suitable for moving low-value bulky cargoes over long distances where time is not as issue. Pipeline Pipeline transport can be used to move large volumes continuously. It is impervious to weather conditions and has low operating costs.



Transport Costs Transport costs are a combination of line- haul, pickup and delivery, terminal handling, billing, and collecting costs. Line-Haul Costs Line- haul refers to costs such as fuel, driver’s wages, and wear and tear on the vehicle. These types of costs are dependent on the distance travelled rather than the weight of the cargo. This is because as the distance increases the amount of fuel required the number of working hours required, and the wear and tear on the vehicle increase. When line haul is charged, it makes sense to ensure shipments are large. For example, a shipment of 3 tons of material over 200 miles will cost $800 dollars if the linehaul cost is $4 per mile. However, by increasing the amount of material shipped, the cost of transport per ton is reduced. For 3 tons, the cost per tonne is $266.67. For 5 tons, that drops to $160.
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5. You want to transport a shipment of 6 tons of material over 300 miles. The line-haul cost is $4.50 per mile. What is the cost per ton? A. $225 Review Q



B. $400 C. $1350 D. $8100



Shipping Costs Shipping costs include line-haul costs and several other costs. The shipping cost is the cost of transport door to door. These costs include: Line- haul costs Pickup and delivery charges Terminal handling charges Billing and collecting charges Although the line-haul costs may form a significant part of the shipping costs, the overall cost is not so closely tied to distance. The pickup and delivery charges are influenced by the number and weight of pickups required. The number of times the shipment must be handled, loaded and unloaded will affect the terminal handling costs and the number of shipments made affects the cost of billing and collecting the material. Minimizing Total Transport Costs The aim of any company should be to minimize the total transportation costs. Line-haul costs can be reduced by increasing the weight of material shipped. Shipments can be consolidated to reduce terminal handling costs pickup and deliver costs and other shipping costs. Transport Carrier Rate Structures There are two basic types of carrier rate structure. These are truckload (TL) and less-thantruckload (LTL). Rates vary depending on the type of product that is to be shipped. The rates will be influenced by: Value of the commodity. As this increases, the carrier’s liability increases, and so does the rate Density of the commodity: If items are dense a greater weight can be packed onto a single vehicle Perishability of the commodity: Special equipment or handling methods may be required for perishable goods. For example, raw meat must be transported in refrigerated containers. This will increase the carrier rate. Packaging : This affects the risk of damage to the product. Where products are fragile, costs increase. Weight of material and distance carried: as these increase, so does the carrier rate.
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Unit 1



Basics of Supply Chain Management Summary This lesson examined the importance of physical distribution and its relationship to marketing and production. It also looked at warehouse activities, packaging issues, unitization, distribution planning systems, modes of transportation, and the cost structures of transportation. You should be able to: Identify activities involved in a physical distribution system Describe the relationships between physical distribution, marketing and production Identify and explain warehouse activities Explain the importance of packaging State the definition of unitization Distinguish between pull, push and distribution requirements planning systems List various transportation modes Explain the basic cost structure in the carriage of goods.



Further Reading Introduction to Materials Management, JR Tony Arnold, CFPIM, CIRM and Stephen Chapman CFPIM Warehousing, Transportation, and Distribution, Leading Edge Training Institute 2nd edition, 2003 This manual explains the basic concepts and issues surrounding warehousing and distribution. APICS Dictionary 10th edition, 2002
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Basics of Supply Chain Management Review The following questions are designed to test your recall of the material covered in lesson 8. The answers are available in the appendix of this workbook. 6. Transport on road by truck is the best mode of transport when: A. Moving large quantities to narrowly spread markets B. Moving small quantities to narrowly spread markets C. Moving large amounts to widely spread markets D. Moving small amounts to widely spread markets



7. JusDivine fresh fruit juice manufacturers are shipping 40,000 pounds of product 400 miles. The line haul cost is $1.50 per mile. What is the cost per hundred weight? A. 1.00 B. 1.50 C. 2.00 D. 2.5



8. Which is the best definition of a market boundary? A. The mileage boundary where shipment costs are higher than the profit margin B. The line where shipments in one distribution center are equal to another C. The line where the laid down cost is the same from two supply sources D. The geographical boundary of a region



9. Which is the best definition of a push system? A. An order from the customer generates an order from the distribution center. This triggers a production run to replenish the stock held in the warehouse. B. Forecasts demand for more popular SKUs and send these to distribution centers awaiting orders. Demand for Slower moving SKUs is not forecast. They are replenished using two-bin or similar systems. C. MRP methodology is applied to finished goods inventories, aggregating the finished goods requirement across facilities in the distribution network. D. Forecasts are used to determine the required product quantities and destinations. Product is manufactured and arrives in distribution centers to await customer orders. © Copyr ight Leading Edge Training Institute
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Basics of Supply Chain Management 10. Which is the best definition of unitization? A. Consolidating several units into larger units to ensure fewer handlings using containers, pallets, or other means to ensure the lot can be picked and moved as a unit. The dimensions of the package, carton, unit load, transport vehicle and warehouse location should be related B. Labelling an SKU with order, billing, and shipping information, quantity contained, and dedicated reference number C. Transferring product from an incoming dock to a dispatch dock D. Analyzing the use of warehouse space
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Basics of Supply Chain Management What’s Next? Lesson 8 covered a variety of techniques and tools that can be used to improve demand planning. At this point you have completed eight of the ten lessons in the Basics of Supply Chain Management Module. You should review your work before progressing to the next lesson which is: Basics of Supply Chain Management – Lesson 9 Quality and Purchasing
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Basics of Supply Chain Management Answers to Review Questions 1. The ABC classification is displayed in the table below. Part Number



Annual $ Usage



Cumulative $ Cumulative % $ Usage Usage



Cumulative % of Items



ABC



8



483,746



483,746



48%



10



A



2



312,254



796,000



80%



20



A



5



85,498



881,498



88%



30



B



7



39,124



920,622



92%



40



B



1



26,378



947,000



95%



50



B



10



20,224



967,224



97%



60



C



4



16,986



984,210



98%



70



C



6



11,178



995,388



100%



80



C



9



3,924



999,312



100%



90



C



3



688



1,000,000



100%



100



C



Total



1,000,000



2. A. Forecasting is not a physical distribution activity. Physical distribution involves moving product from suppliers to manufacture and from the manufacturing facility to the customer. It includes transportation, distribution, inventory management, warehousing, material handling, packaging and order processing. 3. B Fixed location warehouses often have large areas of empty space when product assigned to that space is out of stock. This is a poor use of space. Fixed locations are used in small warehouses with low throughput. 4. C Using a zone system, a warehouse is divided into specific areas and order pickers only pick items in their designated areas. The items are sent to a staging area and are added to items intended for the same customer order from other zones. Area systems allow the picker to pick a complete order by moving through the entire warehouse. 5. A Line- haul costs cover issues such as fuel, driver’s wages, and wear and tear on the vehicle. These types of costs are dependent on the distance travelled rather than the weight of the cargo. When line haul is charged, it makes sense to ensure shipments are large. The cost of shipping per tonne should be calculated by multiplying the line-haul cost per mile by the total number of miles to ship and dividing this by the number of tonnes to be shipped. © Copyr ight Leading Edge Training Institute
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Basics of Supply Chain Management For example, a shipment of 3 tons of material over 200 miles will cost $800 dollars if the linehaul cost is $4 per mile. However, by increasing the amount of material shipped, the cost of transport per ton is reduced. For 3 tons, the cost per tonne is $266.67. For 5 tons, that drops to $160. 6. D Transport by truck is the best mode of transport when the requirement is to move small quantities to widely dispersed markets. Larger quantities are better moved by train. 7. B See feedback for question 5 8. C A market boundary is defined by identifying the line where the laid down cost from two different supply sources is equal. The laid down cost is the delivered cost of the product to the particular place it is required. 9. D In push systems, forecasting determines the required product quantities and destinations. The product is then manufactured and sent to distribution centers according to the production plan based on those forecasts. There it awaits customer orders. Options A, B and C are definitions of Pull, Hybrid, and DRP systems respectively. 10. A Unitization is the consolidation of several units into larger units to ensure fewer handlings using containers, pallets, or other means to ensure the lot can be picked and moved as a unit. The dimensions of the package, carton, unit load, transport vehicle and warehouse location should be related. The process of Transferring product from an incoming dock to a dispatch dock is called cross-docking
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Definition



ABC Classification



This is classification of a group of items in decreasing order of a importance when measured against a particular criteria such as annual dollar volume (price multiplied by projected volume) The A group usually represents between 10 and 20% of the items and 50 to 70% of the value. The B group usually represents about 20% of items and 20% of the value. The C group contains most items (60 or 70%) but accounts for only 10% to 30% of the value. Effort and money can be saved by applying looser controls to the lower value items and concentrating management on the high value items.



bill of material (BOM)



A listing of all the subassemblies, intermediates, parts and raw materials that are needed by a parent assembly, showing the amount of each needed to make one assembly. It is used with the MPS to determine purchase requisitions and production orders.



Carrying cost



Cost or carrying inventory. This is defined usually as a percentage of the monetary value of the inventory per unit of time (usually a year). Carrying cost depends on the cost of capital invested and on costs of maintaining the inventory, paying tax on it, insuring it, spoilage, storage space, and obsolescence.



Demand



A need for a particular product or component which could come from a customer order, forecast of market requirements, interplant requirement, or a request from a branch warehouse for a service part



Distribution



The activities associated with the movement of material, usually finished goods or service parts from production plant to the customer. Distribution incorporates functions such as transportation, warehousing, inventory control, material handling, order administration, location analysis, packaging, data processing and communications networks.



Distribution requirements planning (DRP)



(1) The function of determining the need to replenish inventory at branch warehouses. A time-phased order point system is used where the planned orders at the branch warehouse level are exploded using MRP logic to become gross requirements on the supplying source. In the case of multilevel distribution networks, this explosion process can continue down through the various levels of regional warehouses (master warehouse, factory warehouse, etc) and become input to the master production schedule. Demand on the supplying sources is recognized as dependent and standard MRP logic applies. (2) More generally, replenishment inventory calculations, which may be based on other planning approaches such as period order quantities or ‘lot for lot’ replacement strategies, rather than being limited to the time-phased order point approach.



First-in-first-out (FIFO)



A method of inventory valuation for accounting purposes. The assumption is that the oldest inventory (first in) is the first to be used (first out) but there is no necessary relationship with the actual physical movement of specific items.



© Copyr ight Leading Edge Training Institute



28



Grouping



Matching similar operations togethe r and running them together sequentially to take advantage of common setup



Inventory



Stocks or items used to support production (raw materials and work- in-process items), activities that support production (operating supplies, maintenance and repair), and customer service (finished goods and spare parts).



Last-in-first-out (LIFO)



A method of inventory valuation for accounting purposes. The assumption is made that the most recently received (last in) is the first ot be used or sold (first out) but there is no necessary relationship with the actual physical movement of specific items.



Lot number



A unique identification assigned to a homogeneous quantity of material. Also called a batch number or mix number.



Order point



A predefined inventory level, which if it is higher than the stock on hand and stock on order combined, will trigger an action to replenish the stock.
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Order Quantity or The amount of an item that is ordered from a supplier or from the plant or is Lot size issued as a standard quantity to the production process. Pareto’s Law



A concept developed by Vilfredo Pareto, the Italian economist. It states that a small percentage of a group accounts for the largest fraction of the impact or value of the group. ABC classification is related to this principle.



Picking



The process of withdrawing from stock the components to make the products or the finished goods to be shipped to a customer



Pull System



(1) In production, the production of items only as demanded for use or to replace items taken for use. (2) In material control, the withdrawal of inventory as demanded by the using operations. Material is not issued until a signal comes form the user (3) In distribution, a system for replenishing field warehouse inventory where replenishment decisions are made at the field warehouse itself, not at the central warehouse or plant.



Purchase order



The purchaser’s authorization used to formalize a purchase transaction with a supplier. A purchase order, when given to a supplier, should contain statements of the name, part number, quantity, description, and price of the goods or services ordered; agreed-to terms of payment, discounts, dates of performance and transportation and all other agreements pertinent to the purchase and its execution by the supplier.



Push system



(1) In production, the production of items at times required by a given schedule planned in advance. (2) In material control, the issuing of material according to a given schedule or issuing material to a job order at its start time. (3) In distribution, a system for replenishing field warehouse inventory where replenishment decision making is centralized, usually at the manufacturing site or central supply facility.



Receiving



The function encompassing the physical receipt of material, the inspection of a shipment for conformance with the purchase order with regard to quantity and damage, the identification of and delivery to a destination, and the preparation of receiving reports.



Safety stock



This is a quantity of stock that is planned for inventory to protect against



© Copyr ight Leading Edge Training Institute



29



Unit 1



Basics of Supply Chain Management



fluctuations in demand or supply. In the context of master production scheduling, the additional inventory and capacity planned as protection against forecast errors and short term changes in the backlog. Overplanning can be used to create safety stock. Safety stock is also known as buffer or reserve stock. Service level



A desired measure (usually a percentage) of satisfying demand through inventory or by the current production schedule in time to satisfy the customers’ requested delivery dates and quantities. In a make-to-stock environment, level of service is sometimes the percentage of orders picked complete from stock upon receipt of customer order.



Stockout



A lack of required materials components or finished goods.



Unit cost



Total labor, material, and overhead cost for one unit of production.



Usage



The number of units or dollars of an inventory item consumed over a period of time



Zone picking



A method of subdividing a picking list by areas within a storeroom for more efficient and rapid order picking. A zone-picked order must be grouped to a single location before delivery or be delivered to different locations, such as work centers.
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