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Detailed Scheduling and Planning Preface Course Description This document contains the eighth lesson in the Detailed Scheduling and Planning unit, which is one of five units designed to prepare students to take the APICS CPIM examination. Before completing the Detailed Scheduling and Planning unit, you should complete the Basics of Supply Chain Management unit or gain equivalent knowledge. The five units that cover the CPIM syllabus are: Basics of Supply Chain Management Detailed Scheduling and Planning Master Planning of Resources 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 2



Detailed Scheduling and Planning Lesson 8 – Supplier Relationships Introduction and Objectives In this lesson addresses the formation and definition of relationships between companies and their suppliers. It looks at the strategic importance of such relationships and the need for trust and clear comprehensive agreements to ensure competitive advantage and continuous improvement. On completion of this lesson you will be able to: Identify the principles of supplier partnership List the factors that influence choice of supplier Describe the importance of communication Explain the techniques and concepts relating to the establishment and management of supplier partnerships Describe product development and production processes Identify approaches to purchase order processing Identify the effects of different delivery approaches Match various company billing processes with their descriptions



Principles of Partnering with Suppliers Suppliers are often categorized according to the closeness of their relationship with the organization and / or the amount of value to be gained from the relationship.



St ra teg ic Al ly



Pa rtn er
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The graph above shows several types of relationships. Of these, the collaborative relationships such as partnerships and strategic alliances bring the most value. Vendors, certified suppliers and
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Detailed Scheduling and Planning more traditional suppliers are more distant relationships. The higher value relationships will usually concern strategic commodities or a significant portion of the cost of goods. When a company decides to form a strategic alliance with a supplier, it must define the level and type of alliance that best suits its needs. There are three main types of alliance: Strategic alliance This is a business level alliance when two companies agree to remove duplicated processes so that they form a symbiotic relationship rather than competing. This trims overhead costs without reducing customer service. The benefit to both companies is increased competitiveness without loss of company identity. Technical and Comme rcial Partnership At a product level, this type of alliance may form between a customer and a supplier, for example, to share the cost of developing a specific product. The supplier develops and manufactures the product and the customer agrees to use it in finished goods. Operational Partnership This relationship can be maintained at the material level. For example, a company may agree to supply their range of parts to another company that uses them in its range of end items. Whatever the level of the relationship, the factors that help build and maintain the link between companies remain the same: Compatibility: both companies should have similar interests in volume, pricing, market segments, quality expectations, technology development, and marketing of new products Mutual need: the relationship should be of benefit and fulfil requirements on both sides Openness: both supplier and buyer must be willing to share information on cost, processes, market analysis and potential new product development Trust: each company should have confidence in the other firm’s desire and ability to meet joint commitments



Financial Health of Potential Suppliers Initial screening of potential partners should include an examination of their financial condition as cash investment is often required on the part of suppliers in order to gear up for a significant contract. If a poor choice of supplier is made, there are risks of inadequate research, improper flow of information or goods, and lack of continuous improvement. Only serious contenders should be evaluated in depth. Publicly traded companies can be screened using publicly available information from Moody’s Industrials, Dunn and Bradstreet, or 10K reports. Alternatively, the necessary information can be gathered from income statements and balance sheets. Assessing Potential Partners There are several common ratios that are used to assess the financial health of a company. These include ratios on liquidity, activity, profitability and debt. © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning Liquidity Ratios These measure the capability of a company to meet short term cash flow requirements. There are two main ratios: the quick ratio, sometimes called the ‘acid test’ and the current ratio. Quick ratio



=



Curre nt Ratio



=



Current assets less inventory Current liabilities Current assets _ Current liabilities



Activity Ratios Activity ratios indicate the effectiveness of a company’s asset management strategy. There are several of these ratios, including inventory turnover, average collection period, fixed asset turnover, return on net assets, and installed capacity. Inventory Turnover =



Cost of Goods Sold Average Inventory



Average Collection Period =



Days Sales Outstanding



or



Accounts Receivable Sales



Profitability Ratios Using these ratios, it is possible to determine whether a company is over or undercharging. The ratios include the following: Gross profit margin



Net profit margin



Return on equity



Return on investment



Earnings before interest and taxes



Price earnings ratio



Debt Ratios While liquidity ratios determine the capability of a company to meet short term cash needs, debt ratios are concerned with longer term debts. The debt ratio and times interest earned ratio are used to determine whether a company is overstretched and unable to meet long-term debts. Assessing Cost Structures It is essential that the financial health of a potential supplier is sufficient to ensure stability and ability to deliver to promise without adverse conditions such as layoffs, inability to pay their own suppliers, train their resources effectively, or pay enough attention to developing quality processes and products. To that end, the cost structure and overall total costs in the proposed supplier must be examined with respect to: Direct and indirect labor costs Material costs Sales and administration expenses Overheads Manufacturing and operational costs Logistical expenses © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning A total supply chain cost model can be used to estimate the supplier’s cost structure data while keeping restrictive information associated with the supplier’s pricing strategies or innovative processes from being shared with competitors. In total cost analysis, all cost elements of the supply chain are examined, for example: New product release and ma intenance



Customer order creation costs



Order entry and maintenance



Contract / Program management



Order fulfilment



Distribution costs



Customer accounting costs



Material acquisition costs



Total inventory carrying costs



Logistics-related financing and Management Information Systems (MIS) costs



Manufacturing labor and inventory costs



If such an evaluation uncovers areas of concern, a more in-depth investigation should be conducted. It is worthwhile remembering that a similar investigation will be carried out on the part of the supplier, evaluating the worth of the potential customer relationship by looking at issues such as history of payment. 1. The principles of good supplier-buyer partnership include: A. Ensuring shared interests and goals between the two companies B. Ensuring the supplier’s needs are met Review Q



C. Developing mutually beneficial processes D. Maintaining high levels of secrecy within each company with regard to new products



Degrees of Partnership The potential for adding value will determine the degree of involvement between the customer and the supplier. For example, a computer manufacturer may rely on close partnerships for supply of key components such as central processing units and work with vendors for incidental supplies such as packaging materials, which are less critical. The continuum of supply relationships runs from vendors through to strategic alliances. These types of partnerships can be categorized as either collaborative relationships or arm’s length relationships. Collaborative relationship



Arm’s length relationship
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The amount of value added generally corresponds to the level of involvement. High value-added relationships have a high level of involvement and vice versa. These involved relationships are usually collaborative relationships of some sort, either financial or operational. • Vendor: a supplier that merely caters to a need with little two-way information. A good example is a hot dog vendor • Traditional Supplier: a company that will offer products and services but will take some pains to communicate with customers and understand their needs: for example a catering company that consults with the buyer on the quality and type of food to provide. • Certified Supplier: These suppliers have been audited by the buyer and approved. • Partner: Partners may be either financial or operational • Strategic ally: These are business level allies that aim to reduce duplication of effort between the two companies Financial Partnerships



Operational Cooperation



Concern



Strategic alliance



Joint Venture



Cartel



Buying group



Consortium



Limited partnership



Electronic Market Kieretsu Virtual organization



Operational cooperation usually involves companies or groups of companies that have shared goals. Financial partnering is usually a more highly committed and close symbiosis of two companies, rather than groups. 2. Which type of relationship represents the greatest value -add? A. Vendor-Buyer B. Certified Supplier-Buyer Review Q



C. Strategic Alliance D. Technical or Operational Partnership



Tactical Buying and Strategic Sourcing Tactical buying is focused on transactions and concerns the buying of non-strategic material. Companies may choose the tactical buying approach for non-critical items where demand is stable, fluctuations are limited, defined standard specifications exist and quality and delivery are reliable. Tactical buying falls in the lower end of the supplier relationship continuum. Strategic sourcing is focused on acquiring goods and services. It allows for the development and management of supplier relationships while achieving the immediate needs of a business. Strategic sourcing covers certified suppliers and more involved collaborative relationships. It represents the higher end of the supplier relationship continuum. © Copyright Leading Edge Training Institute Limited
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The decision to perform tactical buying or perform more in-depth strategic sourcing is dependent on identified risks to the company in areas such as price, service, quality, technology, and market trends. Low Risk Tactical Buying Stable, limited variability, same currenc y



High Risk Criteria Price



Strategic Sourcing Unlimited potential variability, foreign currency



Non-critical, reliable delivery and quality, blanket ordering



Service



Critical to production, poor due-date delivery performance, inventory level control, long lead times



Good quality audit results and quality history



Quality



New supplier, therefore unknown quality, poor quality history



Technology



Variations from specification are required, patents, joint technology developments



A standard specification



Stable, flat and predictable



Market Trends



Volatile and unpredictable trends and competitors



Companies can improve their chances of selection in partnerships by implementing continuous improvement programs that help to ensure high quality in design and production processes. Criteria for Assessing Risk Many companies consider most of their materials as strategic. They organize their personnel and working systems accordingly. As a result some strategic materials may not receive sufficient attention and resources may be wasted on overbuying tactical materials. To avoid this, clear criteria must be established that will help in classifying material and therefore the approach to procuring that material. Potential risks incurred as a result of poor partnerships include: Poor quality Unstable supply Low service levels Inflexibility or inability to respond to change as a result of unwillingness to invest in technology Inability to respond sufficiently quickly to changes in market trends



Commitment Compatibility of interests and mutual need between companies should help to ensure mutual commitment. Where there is a high degree of compatibility of interest and mutual need, the level of openness and trust between companies will improve the mutual commitment. A company and its potential supplier should establish a set of acceptable practices, without which neither company can improve business results. © Copyright Leading Edge Training Institute Limited
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These practices may include clear specifications regarding on-time delivery, handling changes, handling quality issues, engineering change control, and associated costs. They should also cover practices and expectations of cycle time and cost for developing prototypes and introducing new products. Finally, a review mechanism for pricing and volume of material should be included. A supplier or customer that has embraced the philosophy of Just- in-Time (JIT) will be at an advantage in that it has already begun continuous improvement and the elimination of waste. A customer may already have a reduced supplier base and be willing to offer higher volumes that can be attractive to a supplier. Supplier may already have reduced cycle times, thereby reducing costs for changes and even unit costs. Both suppliers and customers will be more attractive as potential partners if they implement continuous improvement programs. Progression of Supplier-Buyer Relationship The supplier/buyer relationship may pass through several stages as illustrated below: Exploration



Acceptance



Pilot Project



Full Implementation



At the exploration stage the supplier’s knowledge of concepts will be hazy and the level of commitment will be low. Quality programs may not have been formulated. Capacity may be inflexible and replenishment mechanisms unwieldy or crude. Batch sizes are often larger than desired at this stage. Deliveries are few and may be unreliable. By the time a full supplier/buyer relatio nship has been implemented this will hopefully have changed so that the suppliers are experts in required concepts, are drivers of the management process and have detailed and effective quality, production, inventory management, and delivery programs. Supplier Selection Teams Although supplier selection has traditionally been the prerogative of the purchasing department, it is increasingly seen as an important activity requiring cross-functional team implementation. A commodity procurement strategy team is one of the most important teams because of the strategic nature of its responsibility. It is generally permanent. The team’s objective is to review the supplier base, solve specific problems, and develop a strategic purchasing plan for a given commodity or family of items A sourcing team similar to a commodity team but more limited to a specific material, focuses on selection of a source due to a quality problem or new product requirement. Such teams are often temporary. A supplier performance evaluation team is a permanent team composed of crossfunctional members (quality, manufacturing, engineering, purchasing, manufacturing, etc) used in developing measurements and monitoring key suppliers. A supplier certification team works with suppliers to attain performance levels necessary to achieve ‘certified status. The team looks at factors such as product quality level, cost improvement, service, and delivery performance A new product development team usually includes members from design and manufacturing, engineering, manufacturing, marketing, quality, and purchasing. The objective of such a team is to analyze possible alternative configurations, develop design © Copyright Leading Edge Training Institute Limited
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specifications, and select materials for the new product. Early supplier involvement is required to guide this type of team to successfully select materials and processes that can lead to a manufacturable design. The team is usually disbanded when product design is complete. Site Visits ‘Kicking the tyres’, as visiting a site is often referred to, is a method of verifying information and impressions. Touring a facility is an important step in the evaluation of the supplier as it helps to visualise the flow of material, the organization and layout, the size of the material review board (MRB). In addition, security, capacity, customer base, equipment and other elements critical to supplier selection can be examined. 3. What are the risks of poor choice of supplier? A. Poor flow of information between companies B. Slower response to changes in market demand Review Q



C. Inadequate research and attention to quality D. Duplication of products or services



Strategic Alliances Strategic alliances are usually formed by companies close to each other on the value chain. At a business level, both companies might modify their business practices to reduce duplication and improve efficiency. Technical and commercial partnering at product level may occur where a company partners with a supplier for production of a specific product. For example, a computer manufacturer might partner with a supplier on the manufacture of a hard drive where the supplier partners with the company on the design of the hard drive. Operational partnering occurs when companies and suppliers form an alliance to provide a part.



Financial Partnerships There are several types of financial partnerships. These include concerns, joint ventures, buying groups and limited partnerships. Each of these are explained below. Concern A concern is a collection of companies that hold stocks in each others companies???? Joint Ventures When two or more companies come together for the purpose of pursuing a new common venture, where financial, technological, and other commitments are made by each company, they are said to be pursuing a joint venture.
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Unit 2



Detailed Scheduling and Planning Buying Group A buying group is a collection of consumers or businesses that come together to combine their purchases of commodities in order to achieve a better price. For example, a farming group might purchase fertilizer in bulk at a lower price than if each farm bought individually. Limited Partnerships When two companies have a specific goal to develop or sell a particular product, they may form a limited partnership to further that aim. For example, technology firms and telecom providers may join forces to develop and market new communications technology. The aim and resources are defined and limited to the scope of the aim.



Operational Cooperation Operational cooperation involves companies that have shared goals. The level of cooperation can vary widely. The highest level of such relationships usually involves some form of financial partnering. Operational cooperation relationships that are often entered into include strategic alliances, cartels, consortiums, electronic markets, keiretsu, and virtual organizations. These are explained below. Strategic Alliances When two companies form a strategic alliance they do so in the expectation that they will forge a close long-term relationship that involves pooling their core competencies in order to achieve competitive advantage. Cartels Cartels are formed when several companies bring a product to market together instead of competing with each other. This has the effect of limiting competition in the market place. For example, dairy farmers and co-operatives may form a cartel to ensure that they receive a fair price from supermarkets and other customers for their produce. Consortiums Organizations that work in parallel to supply the elements of a project or product are said to form part of a consortium. They do not supply each other but each contributes a discrete part of the final product. Electronic Market Electronic markets are computer based markets where buying and selling occurs over the internet. For example, a distributor might set up an electronic data interchange (EDI) system that enables it to post purchase orders to its suppliers through the Internet. The supplier then posts invoices for goods delivered through the same system.
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Detailed Scheduling and Planning Kieretsu This is a Japanese term for a form of cooperation between companies where each remains economically and legally independent although they are all closely allied in several other respects. Virtual Organizations Virtual organizations have often been used as short-term cooperative relationships among independent co-entrepreneurs for the development and manufacture of certain products. The manufacturers involved provide the service on the basis of mutual values and act towards third parties, such as customers and competitors, as a single entity.



Choosing an Approach to Supplier Relationships A company may be driven to engage in strategic sourcing by the following factors: Purchases total more than half the cost of goods and services Agreements do not minimize costs Purchasing organization goals are in conflict with corporate goals Markets are volatile and competitive Implementing a Strategic Sourcing Approach Strategic sourcing is a focused approach and requires a change in thinking whereby existing processes are challenged, alternative methods of compensation are explored, and new performance measures are developed. A strategic sourcing strategy can usually be broken down into several steps. For example, the following seven step strategic sourcing program was implemented by several large corporations:



Usually a strategic sourcing program will involve development of a supply strategy for key markets and a supplier database. Next the financial impact of investments is evaluated the source of strategic materials is determined. Potential suppliers are identified for partnering. Methods © Copyright Leading Edge Training Institute Limited
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and processes are put in place to evaluate partners and develop the relationship. This includes clear lines of communication and means of ensuring supplier ideas are voiced and evaluated. Performance measures are also identified to clarify on both sides what is expected and how it is to be measured. Identification of key markets A supply strategy should be developed to respond to the key market. This is done by gathering and analyzing external and internal data and assessing risks associated with each market Supplier database This is maintained to help in the gathering and maintenance of supplier information. The type of information required depends on the company’s specific needs Financial Impact of Investments Firstly, investment criteria are established. Then sources of funding are investigated and various proposals are analyzed from financial and strategic viewpoints to determine the impact of proposed investments on the company. Sourcing Strategic Materials This involves the identification of potential suppliers, evaluation of their technical capabilities, manufacturing capacity, quality of service and reliability. Suppliers that pass the initial screening will be evaluated as potential partners. At this stage management stability and management style, effective quality provisions, and evidence of a shared vision are important. Formal Communications A formal channel of communication between company and supplier is essential for many reasons, not least to collect supplier ideas that can be incorporated by the company into current and future products. Performance Measurement These are vital to ensure that the relationship remains healthy. Clear set mechanisms for tracking and reporting performance should be agreed to by both partners. These help clarify expectations on both sides. Agreed levels of service in key areas should be recorded along with appropriate methods for measuring and tracking performance in each of those areas. For example, a requirement of a partnership might be for the supplier to consistently exceed a 95% delivery by due date target. Type of Relationship Companies should consider which type of relationship is best suited to their needs. They must choose whether they require single or multi sourcing, vendor- managed inventories (VMI), and onsite representation. 4. What influences may lead to strategic sourcing of suppliers? A. A stable marketplace B. Compatibility of interests between buyer and supplier Review Q



C. A large variety of products D. A volatile and competitive marketplace
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Detailed Scheduling and Planning Single-Sourcing or Multi-Sourcing The nature of the business and the number and quality of available suppliers will to some degree dictate whether a company decides to single-source or multi- source. Companies that employ multi-sourcing, ensure they ha ve several suppliers for any particular item so that they will not be reliant on one company. Single-Sourcing Single sourcing refers to a situation where a company relies exclusively on one supplier for a product. This may be because the supplier has a unique technology, distribution arrangement, government approval, or other factor that distinguishes the supplier from its competitors. Suppliers are usually more willing to enter long-term relationships if they are to be the sole supplier of a commodity. They will also be more open to investing in tools and technology to respond to their partners needs. Advantages Single-Sourcing Better pricing



By sourcing all required volume from a single source it may be possible to gain cost reductions based on volume



Improved quality



When suppliers are assured of long term committed business of high volumes from a single customer they will commit to improvement in yields, processes, costs, rework, and returns



Increased Power



As a major buyer from a supplier, a company will have a greater influence over the source of supply



Delivery



As a requirement to being a single source, on time delivery can be a requirement to maintaining this source of income to the supplier. Sole suppliers are more likely to strive to meet delivery metrics.



Reliance



Reliability of quality and delivery can be negotiated and measured as part of a single source agreement.



Disadvantages Single-Sourcing In spite of the many advantages of single sourcing, it will not be appropriate for many organizations. This is due to the fact that single sourcing usually leads to the following limitations: Inflexibility



Single source suppliers may be unable to respond quickly to changes in demand due to consolidation of purchases. If the single source is working at close to full capacity, they will not be able to respond to sudden increases in demand. The supplier may be reluctant to commit too much capacity to a single customer and therefore will be slower to respond to greater demand.



NonCompetitive pricing



It is easy, due to the long term nature of single source commitments, to lose sight of the competitive market price of a commodity. Regular checks should be made to ensure pricing is valid and fair.
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Detailed Scheduling and Planning Multi-Sourcing Multisourcing is useful when it is important to ensure a backup supply or when a single supplier cannot meet the required volumes. Current trends favour single sourcing over multisourcing. Advantages and Disadvantages of Multi-Sourcing Multisourcing usually means that there is greater flexibility of volume available to the company. However, it may also mean a greater degree of variance in item quality and price and in delivery performance. Added to this, the additional cost of maintaining relationships and processing orders with two suppliers rather than one can be significant.



Externally Managed Inventories Many companies create a relationship with key suppliers where the supplier has access to customer requirements and is responsible for anticipating needs and ensuring sufficient materials are available to the customer. This is a quantum shift in a relationship that traditionally involved purchase orders which the supplier then strives to fulfill. There are several varieties of such supplier-managed inventories described below. Vendor-Owned Inventory (VOI) Also called consignment inventory, VOI occurs when the supplier provides product to the customer for use but retains ownership of the product until it has been used. The supplier periodically inventories the consigned product or is provided with usage information. The customer is billed on the amount used and the supplier replenishes the consigned inventory. Vendor-Managed Inventory (VMI) A company may share with a supplier its demand figures, forecasts, and information on demandimpacting events such as promotions, so that the supplier can anticipate requirements. The supplier thus assumes the role of planning and replenishment leading to: Lower overall inventory as the supplier may likely be more accurate in planning Lower administration costs due to the elimination of purchase orders and the reduced likelihood of stockouts. On-Site Representation In some cases, a supplier may establish a storeroom in the customer’s premises. The inventory in the storeroom is the property of the supplier and is billed as it is consumed. This results in higher inventory turnover for the customer and the supplier has an added barrier to competitors that do not provide on-site representation. 5. Which of the following are advantages of single sourcing? A. The potential for better pricing due to increased volumes B. Increased flexibility of volume available Review Q



C. Ability to adapt rapidly to changes in demand D. Increased influence over supplier
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Detailed Scheduling and Planning Importance of Communication A critical element of any supplier relationship is the degree and clarity of communication between the parties. The more effective the communication, in general, the closer the relationship becomes.



Principles of Effective Communication JIT relationships require increased detail in upfront planning and contracts. Such relationships may require significant changes to existing methods of communication. Often, what is required is an extension of the traditional buyer-supplier relationship to a more involved one where the supplier communicates directly with engineering, quality, manufacturing, shipping and receiving, rather than just the purchasing department. Generally, new technology is required to facilitate the speed of communication required in JIT relationships. For example, electronic data interchange is now a reality for many companies. This provides a safe and secure online medium for the transaction of information. It can be used to communicate purchase orders, receiving information, invoices, and many other types of information between a company and its suppliers. Bar coding may also be used to aid in the tracking of materials. Communication Issues Effective communication between a company and its supplier must take into account products processes and technologies. Unlike traditional arrangements, where the buyer was the single conduit between two companies, it is common for buyer’s to set up long term agreements with a supplier and the customer’s planner deals direct with the supplier’s planner, thus improving efficiency. For such partnerships to thrive the two companies must act in tandem. This requires fast and accurate communication. Areas of importance to consider in such relationships are: Passing demands : purchase orders are replaced with long-term contracts and call off orders. Schedules are passed and updated frequently between the two companies Quality: The supplier must guarantee product quality so that the customer does not have to inspect it. Reject notes and returned material are inefficient and damaging to competitiveness Payment: Backflushing or simple but accurate inventory records will help ensure appropriate payment Packaging : Packaging must project a product from damage. However, other factors are also important: will it fit the line racks in the customer warehouse? Is it sufficient for required lot sizes? In international trade, further complications of language and time zones are encountered. For example, a recent trend in many IT businesses based in the US has been the outsourcing of software programming to India. Howeve r, the business hours in the two countries do not overlap significantly making it difficult to achieve real time two way communications.
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Detailed Scheduling and Planning Approaches to Data Communication The rapid development of information technology in recent years has heralded a seismic shift in the way companies communicate. Internet and EDI communication are now the norm and such improvements in communications have facilitated the introduction of vendor managed inventories (VMI), and quick response programs, which are reliant on this technology. The following three approaches to data communication are in common use today. Electronic Data Interchange (EDI) This is a paperless exchange of purchase orders, shipment authorization, shipping notices, and invoices using agreed and standardized forms. The information on all these documents is entered electronically into a common but secured system accessible by both buyers and suppliers. The advantages of EDI are numerous. In particular, EDI has led to the following improvements: A plant can advise a supplier as changes occur. This helps to enable JIT relationships and can shorten lead times Companies are more responsive to changes in demand as the information flow is much quicker than traditional ‘snail mail’. Schedules can be updated electronically and almost instantly transmitted to the necessary recipients whatever their geographical location. Internet The Internet is a world-wide network of computer networks linked by telecommunication hardware making possible fast global information exchange, particularly through email. Many companies sell their products via the Internet using credit card payment facilities. Internally, companies may maintain their own private mini- internet or ‘intranet’ as it is generally known. This internal network may or may not be connected to the global internet or world-wide web (WWW). The effects of the Internet have been to increase the ease and speed of communications around the world and by doing so, to facilitate the development of the global marketplace. Bar Coding A bar code alternates black lines and spaces on printed parts, containers or labels. The bar code contains information that can be interpreted by electronic readers. Bar codes are useful for enabling timely and accurate data input to computer systems. Bar coding is now wide-spread in manufacturing and in retail. Most supermarkets now use some form of barcode reader in their tills. Manufacturing can use the same technology for lot tracing. The bar code reduces the amount of time that must be spent manually recording information. Communication Techniques and Practices Ideally suppliers are located close to company operations. However, in many cases this is not practical. When distance between buyer and supplier is great, conference calls may be one method of communication, provided they are supported with an agenda that works through review requirements, deliveries, quality, and engineering issues. Communications can also be focused around an action item list: a list of items to address or actions to carry out. This list should describe the action item, its owner and the date by which it is to be completed. The sharing of future requirements such as MRP reports is useful for giving suppliers insight into future demands. Companies and their suppliers should also communicate closely on matters such as scheduling, delivery, quality, packaging and transportation. © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning Scheduling Shipping issues must be identified and discussed and regular shipping schedules should be drawn up to identify quantities and frequency of deliveries along with specific delivery sequences as required. Delivery Delivery frequency in JIT environments supports a continuous flow process with minimal buffer stock. This relies on clear two-way communication of delivery quantities and frequenc y. The feedback must be immediate so that the supplier and customer are always fully aware of the current status. Quality JIT manufacturing assumes that quality levels will always be at 100% as it espouses a right first time approach to manufacturing. As a result there is no provision to cover for defective product. Instead, procedures for correction and prevention of problems are in place, requiring any potential or actual problem to be fully investigated until the root cause of the problem can be identified and ameliorated. When quality is of such a high standard, it is essential that quality specifications and the importance of meeting them are clearly communicated to the supplier. In addition, suppliers should demonstrate that they have systems in place to respond quickly to the discovery of defective product. Packaging Packaging should provide adequate protection to the product during transportation and minimize the need for special handling of product. It should also be designed to take up the minimum amount of space and also to promote continuous flow. Reusable packaging can be an efficient way of reducing costs. Transportation The customer and supplier need to agree on a transportation that can react quickly to changing customer requirements. Transportation carriers should form an effective part of the communication channel for pickup and delivery schedules. Electronic Communications The Internet has led to a reduction of the cost of procurement and the increase in speed of information retrieval. Using the Web to get quotes for products and services can lead to time reduction and therefore cost savings of 15 % and greater. Business to business e-commerce is becoming more widespread, allowing companies to check availability of stock and order online. The Web can also be used to increase visibility on shipping status. Many companies use the Internet for payments and reconciliation of receipts and accounts payable.
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Detailed Scheduling and Planning 6. Which of the following arrangements involves the establishment of a supplier’s storeroom within the buyer’s premises? A. VMI Review Q



B. On-site representation C. Multisourcing D. Single-sourcing



Supplier Partnership Techniques and Concepts Patnerships are close business relationships, usually involving the sharing of technology and market information, new product development, and in some cases financial investment. With such a close relationship, it is crucial to ensure the correct structure. Formal Aspects Some of the elements of the partnership, such as letters of intent, purchase orders, and terms and conditions, should be formally negotiated and documented. In many cases, most aspects of the partnership will be documented in this way, for example, a contract may exist between partners that details pricing, volumes, quantity, scheduling, constraints, delivery terms, remedies, payments and many other elements. Informal Aspects Informal communication between partners is also important, to ensure that potential problems are identified and resolved before they become damaging. The atmosphere and working relationship in the partnership and the responsiveness of each partner to the needs of the other will be key to determining the success or failure of the partnership.



Product Development and Manufacturing Processes The function of product development is to translate the needs of the customer into a product design specification. These are the guidelines used by process engineers to develop a process by which the product can be manufactured to specification. Product development should involve personnel from marketing, design, and manufacturing to ensure that the product will be saleable, functional, and cost-effectively manufactured. Suppliers can also play an important role in the development of new products by contributing to standardization of product components and simplification of product design. This can lead to simpler and therefore more cost effective manufacture and assembly. The simpler the design, the fewer the stages of development, and consequently the lower the overheads and quality defects. Concurrent Engineering Processes Concurrent engineering requires several teams to work on new product development at the same time. The product requirements document, generated from marketing, forms the starting block. This may include inputs from sales, research and development, engineering, manufacturing, customers, focus groups, competitor analysis and market research. This PRD is then distributed to several different teams, each with responsibility for a key component of the product.
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In serial production each part of the product would be developed sequentially. Concurrent engineering relies on clear definition of specifications and parameters in the PRD so that various modules of the product can be developed concurrently and will fit together correctly. By clearly defining parameters, each team can proceed with development without needing to wait until they can analyse the results of the previous development phase. Although it may be necessary to review some of the original parameters, this is carefully controlled with a change control process that ensures that all teams are made aware of changes. The main advantage of concurrent engineering is the reduction in development time. In the following example, development time could be reduced to a third of the time required for serial development. Example A company wants to develop a software application that links the automated production line of the client company to the business planning system. The company wants the software to feed into the computer real time automation information regarding the status of the production line so that enterprise resource planning can be fine-tuned with comprehensive up-to-date knowledge of what is happening on the factory floor. Such a system could be developed simultaneously in three parts by three different teams: A module concerned with linking into the automation system, drawing up and storing the required information. This would involve interfaces between the automation system and the computer application The second module would be concerned with the storage of the information. This would generally involve a database installation on a secure server computer. The third module would be a client application installed on the business network with the power to retrieve information from the database, present it in useful formats and enable comparison of data between different periods and against ‘best practice’ results. Supplier Involve ment If a company has evaluated a supplier for its strengths in potential product development, such a supplier may be a valuable resource. For example, the suppliers of the automation system in the example described above could make a significant contribution to the development of module 1. The development team handling the interface development could comprise several engineers from the supplier company and perhaps a team leader from the parent company. This saves time and resources through the use of existing technical knowledge and capability. Role of Procurement in Product Development The development of a new product must be included in the master schedule, including timing and requirements of new items, impacts on capacity for the development, pilot, and final roll out of the new product, and if possible, a bill of material. Where the bill of material is not determined it may be possible to add the final assembly to the master schedule with a pre-release bill of materials showing common parts and assemblies. This approach ensures demand for known parts and assemblies is planned when the product is released for preproduction. The bill of materials must be accurately maintained with design stage codes attached to each item to ensure that the appropriate up-to-date product revision is entered into the bill of materials each time. © Copyright Leading Edge Training Institute Limited
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Detailed Scheduling and Planning Risk Buying As the bill of material is reviewed by the team, lead times and risks will be identified. A calculation of the risk of change and timing issues can result in certain parts being released prior to full product development to ensure their availability when production starts. However, this may represent a significant inventory investment and should be reviewed by management. Importance of Time to Market (TTM) for New Products The quicker a product is brought to market the sooner it can begin to make returns for the company and recoup the initial development cost. In addition, bringing products to market quickly and efficiently increases the positive image of a company, improves its market share, and is an effective use of new product investment.



Order Approaches The type of contract used for the procurement and delivery of materials, parts and services is determined by the nature of the goods and services. The approaches available include: Purchase orders Kanban Blanket orders Special contracts Purchase Orders A purchase order is a formal documentation of a purchase transaction containing a detailed description of the item, the price, the terms of payment, transportation, and other pertinent issues. Kanban A Kanban is a fixed order quantity order point system .usually it employs a number of bins that hold a fixed quantity of parts. On receipt of an empty bin, the first station in a production line begins producing parts. An empty bin is a signal for replenishment at each stage in the process. Blanket Orders A blanket order is a purchase order issued to a supplier to indicate the estimated requirement for an item over a predetermined period of time at a negotiated price. This is a good way of avoiding lots of small orders of items that are used repetitively. Special Contracts From fixed price to fixed rate, there is a wide variety of contract types available to support the needs of a company. The type of contract will depend on the amount of risk each party is prepared to assume.
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Detailed Scheduling and Planning Delivery Approaches Delivery may be either to the point of use or point of fit. Depending on the type of delivery it may be necessary to change packaging or lot sizes. In point of use delivery, material is delivered to the area where it will be used. In point of fit delivery, material is delivered directly to the specific workstation where it is required. Normal Procedures Most contracts include information on standard lead times order quantities and delivery dates for a firm fixed price. However, where there are unforeseen changes in circumstances this may change. Expediting procedures may be required Delivery Expedition Expediting may cover situations where a customer did not order the correct amount or where the supplier is unable to fulfil requirements as promised. Where an incorrect amount has been ordered, the customer usually admits fault and pays for special handling. Where the supplier is at fault, the supplier must absorb the extra costs required to expedite material. Batch Sizes and Packing Insufficient packing can result in damaged goods. Conversely excessive unnecessary packing will increase the total cost of the product due to increased cost of packaging material, and more significantly, higher shipping costs due to greater volume and weight per item. Logistics Service Providers Buyers and suppliers may decide to partner with a third party logistics service provider. This can reduce costs and shift a lot of responsibility to the third party. It also adds another level of expertise to the supply chain. Point-of-Use Delivery Point of use of point of fit delivery is where a part is packaged so that it can be delivered directly to where it will be used, bypassing traditional receiving areas and going directly into the JIT manufacturing line. Many supermarkets use this approach – relying on external merchandisers to fill shelves and maintain fresh product there. Supplier Scheduling Supplier scheduling provides suppliers with schedules rather than purchase orders. The schedule may include a contract for each supplier, a weekly schedule extending over a predetermined planning horizon and individual s responsible for making sure accurate and timely information is shared with suppliers.
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Detailed Scheduling and Planning Billing Processes Some of the methods used to bill for purchased goods and services are explained below. Accounts Receivable and Accounts Payable Many goods are sold on credit: product is delivered to customers before payment is received. Accounts receivable (A/R) refers to the cost of money owed to a company for the goods and services it has provided. Accounts payable (A/P) refers to the money the company owes to other companies, such as its own suppliers for example. Free-on-Board (FOB) Point This is the point at which the title or ownership of material is transferred from supplier to purchaser. If the FOB is the origin, the material becomes the property of the buyer from the minute it leaves the warehouse. Conversely, items shipped as FOB destination are the property of the supplier until a receiving note or similar document has been issued. Timing of Payment The payment timing can vary depending on the type of contract. Most firm fixed price contracts pay the full amount of any invoices within 30 days of receipt of the invoice. Retaining Percentages and Late payment penalties Where material is delivered that does no t meet with agreed specifications the buyer may hold back a percentage of the amount due. Where a company is late to pay an invoice this can have a strongly adverse effect on company cash flow. If this is a continual problem it may be worth including a contract clause that defines late payment and corresponding fines.
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Detailed Scheduling and Planning Summary This lesson examined the formation and definition of relationships between companies and their suppliers. It looked at the strategic importance of such relationships and the need for trust and clear comprehensive agreements to ensure competitive advantage and continuous improvement. You should be able to: Identify the principles of supplier partnership List the factors that influence choice of supplier Describe the importance of communication Explain the techniques and concepts relating to the establishment and management of supplier partnerships Describe product development and production processes Identify approaches to purchase order processing Identify the effects of different delivery approaches Match various company billing processes with their descriptions



Further Reading Introduction to Materials Management, JR Tony Arnold, CFPIM, CIRM and Stephen Chapman CFPIM 5th edition, 2004, Prentice Hall APICS Dictionary 10th edition, 2002 Manufacturing Planning and Control Systems, Vollmann, T.E.; W.L. Berry; and D.C. Whybark 5th edition, 2004, McGraw-Hill Production & Inventory Management, Fogarty, Donald W. CFPIM; Blackstone, John H. JR. CFPIM; and Hoffmann, Thomas R. CFPIM 2nd edition, 1991, South-Western Publishing Co., Cincinnati, Ohio
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Detailed Scheduling and Planning 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. 7. A blanket order is: A. A formal documentation of a single purchase transaction B. An order for material over a period of time at a negotiated price C. A fixed rate contract D. A fixed-order-quantity order-point system 8. A logistics service provider may be employed between buyer and supplier to: A. deliver a part directly to the point of use B. reduce the requirement for purchase orders C. increase expertise D. reduce costs and supplier/buyer responsibilities 9. Which of the following is an advantage of multi-sourcing? A. Flexibility of volume ava ilable B. Stability of price and quality C. Lower administration costs D. Better delivery performance 10. If a delivery is designated FOB Origin it is: A. The property of the supplier until it reaches the buyer’s warehouse B. The property of the supplier until the invoice is paid C. The property and therefore responsibility of the customer once it leaves the warehouse D. The property of the buyer once the receiving document has been signed
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Detailed Scheduling and Planning What’s Next? Lesson 2 covered a variety of techniques and tools that can be used to improve forecasting. At this point you have completed two of the 10 lessons in Unit 1. You should review your work before progressing to the next lesson which is: Supply Chain Management Basics – Lesson 3 Master Planning.
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Detailed Scheduling and Planning Answers to Review Questions 1. A and C A partnership between a supplier and buyer is useful only where both share similar interests in volume, pricing, quality and new product development, the relationship will fulfill needs and provide tangible benefits for both companies, and there is a high level of trust between the companies, which includes the sharing of information on costs, processes, and new product development. 2. C The closer the relationship, the greater the value added. However, such close relationships generally involve a great deal of time and effort to maintain. The continuum of supply relationships runs from vendors through to strategic alliances. These types of partnerships can be categorized as either collaborative relationships or arm’s length relationships. Collaborative relationship



Arm’s length relationship



3. C A poor choice of supplier may ultimately lead to difficulties meeting customer service levels. The supplier may not research product adequately or pay sufficient attention to quality. Information may be difficult or slow to obtain from the supplier and there may be difficulties conveying information to key personnel in the supplier company. 4. B and D The factors that influence the choice of supplier are the financial health of potential suppliers, the compatibility of their interests with the buyer, duplication of products or services between supplier and buyer, and the state of the marketplace. When the market is highly competitive and volatile, a company may decide to enter a program of strategic sourcing. 5. A and D Single sourcing leads to price breaks due to the high volumes ordered. As the customer’s importance increases with the size of their order, it may also lead to improved quality as the supplier invests more into processes and equipment, and to increased influence over the supplier. 6. B There are various ways to manage the supply of material between supplier and buyer. On-site representation involves the setting up of a suppliers’ storeroom on the buyer’s premises, usually manned by supplier staff. This means that inventory can be replenished very quickly but the © Copyright Leading Edge Training Institute Limited
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supplier retains control and ownership of the inventory. Vendor-managed inventory (VMI) is inventory maintained by the supplier but owned by the buyer. The supplier is made aware of demand patterns, forecasts and desired inventory levels. The supplier then maintains those inventory levels, replenishing and invoicing as required. Vendor-owned inventory is a modification of this approach but the buyer is not invoiced until the material has been used, rather than on delivery. Multi-sourcing is the use of two or more suppliers for the same item. 7. B A tracking signal is used to measure the quality of the forecast and determine whether to adjust the forecast. There are many methods of tracking forecast accuracy, including forecast error as a percentage of demand. 8. C and D A logistics service provider will bring further expertise to the equation and reduce the requirement for suppliers and buyers to monitor deliveries. In addition, the costs of delivery are often reduced. However, logistics service providers will not necessarily deliver material directly to the point of use. 9. A Multisourcing improves flexibility and the ability to respond quickly to market changes as there is a greater flexibility in the available volume. However, single-sourcing generally leads to better delivery performance and price, higher quality, and reduced administration. 10. C The free-on-board point (FOB) is that point at which ownership is transferred from supplier to buyer. When an order is marked FOB origin, this transfer occurs once the order leaves the supplier’s warehouse. An FOB Destination delivery does not become the property of the buyer until it is officially received into the buyer’s warehouse or other premises.
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Detailed Scheduling and Planning Glossary Term



Definition



Backward scheduling



This is a technique for calculating the start dates and due dates of an operation. The due date for the order is the starting point. The planner works back in time to determine the necessary start and due dates for each operation in the order



bill of material (BOM)



A listing of all the subassemblies, intermediates, parts, and raw materials needed for a parent assembly, showing the required quantity of each. It is used with the MPS to determine items that must be ordered. Also called formula or recipe.



Blanket order



A long term commitment to a supplier for material against which several material releases will be issued in order to meet customer requirements.



Bottleneck



A resource that cannot cope with the level of demand placed upon it. Such resources can hold up entire production processes, with queues building up before them. Effective management involves identifying and ameliorating issues that cause bottlenecks



Capacity



The capability of a system to perform its expected function. This could be the capability of an operator, machine, work center, plant or organization to produce output per time period. Available and required capacity must be measured to assist in planning.



Capacity planning



This is the process of determining the amount of capacity needed to produce the required quantities of product in the future. Resource planning, rough-cut capacity planning, and detailed capacity planning are performed at different levels of the planning structure.



Capacity The planning activity that determines the capacity requirements for each Requirements work center with regard to the material plan. Open shop orders and planned Planning (CRP) orders from MRP are the main inputs to CRP along with part routings and time standards. These inputs are converted into hours of work by work center for each time period in MRP. CRP may highlight insufficient capacity during some periods. Capacityoriented materials management (Corma)



A scheduling principle that increases work- in-process to ensure flexibility in utilization of capacity. When used appropriately it leads to reduced total cost when taking into account work in process, capacity, and finished goods inventory



Cartel



A group of companies that agree to cooperate rather than compete in producing the same product, thereby limiting external competition
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Central point scheduling



A scheduling method that starts at a critical point in production and uses both backward and forward scheduling to work backward and forward from that critical point



Certified supplier



A supplier who consistently meets the quality, cost, delivery, and count objectives of its customer



Consortium



A group of companies working together to produce a product



Constraint



A factor that prevents the achievement of a targeted level of performance, such as machine center capacity, lack of raw material, inefficient policy etc.



Constraintoriented finite loading



This finite- loading technique is used to plan orders around bottleneck work centers, aiming to maximize total throughput. Small orders are aggregated into one larger lot size and loaded at the constraining work center. Operations are then backward and forward scheduled as required



Continuous line A production system involving a plant layout that closely follows the production production process for a product. Material flow is continuous during production, routings are fixed and setups are rarely changed. Current ratio



Current assets divided by current liabilities



Customer service



The ability of a company to meet customer needs. The term is also used to refer to the measurement of product delivery to a customer within required time constraints



Delphi method



A qualitative forecasting technique where the opinions of experts are combined in a series of iterations. The results of each iteration are used to develop the next, so that convergence of the experts' opinion is achieved.



Demonstrated capacity



A level of capacity that is calculated from historical performance data and therefore proven to be achievable.



dependent demand



Demand that is directly related to or derived from the bill of material structure for another item or end product. Dependent demand should be calculated rather than forecast. Some items may have both dependent and independent demand at the same time.



Distri buted A time-phased order point approach that uses MRP logic to determine requirements warehouse requirements. This approach is useful in multilevel distribution planning (DRP) networks. Earliest due date(EDD)



A priority rule used in sequencing of queued orders depending on their operation or order due dates.



Efficiency



A measure of actual output compared to standard output.



Exceptions



Items that deviate from plan
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exponential smoothing



A weighted moving average forecasting technique in which past records are geometrically discounted according to their age with the heaviest weight assigned to most recent data. A smoothing constant is applied to avoid using excessive historical data.



extrinsic forecast A forecast based on a correlated leading indicator, for example, estimating furniture sales based on house builds. Extrinsic forecasts are more useful for large aggregations like total company sales. Finite loading



A method of loading work centers that ensures the available capacity of the work station is not exceeded.



Flow production Uninterrupted flow of material through the production process. May also be called mass production or continuous manufacturing. The plant layout usually facilitates the flow of the product through the plant. Forward sche duling



A scheduling technique that involves progressing from a known start date and determining the completion date for an order.



independent demand



Demand for an item that is unrelated to the demand for other items. Examples include finished goods and service part requirements.



Infinite loading



Calculation of capacity needed at work centers regardless of the maximum capacity of the work centers in question



Interoperation time



The elapsed time between completion of one operation and the beginning of the next



intrinsic forecast A forecast based on internal factors, such as an average of past sales. Inventory turnover



The number of times an inventory turns over in a year. It is determined by dividing the annual cost of sales by the average inventory leve l.



Job shop



A manufacturing environment that produces items to customer specification. Usually a wide range of product designs are possible and are performed at fixed locations using general equipment



Joint venture



An agreement between companies in the pursuit of a joint business objective to which each company contributes capital and other resources.



Kieretsu



A form of cooperation between companies where they remain separate legal entities but work closely together in many ways, for example sharing purchasing and financial processes and setups.



Latest start date The last day upon which a given activity may be started without jeopardizing the project completion date. lead time



Lead time is the span of time required to perform a process.
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Limited partne rship



A partnership that comprises partners who contribute assets but are not involved in company management and general partners who manage the company and are responsible for all debts.



Liquidity ratio



A financial ratio that highlights a company’s ability to fulfill short term financial obligations



logistics



The art of obtaining, producing, and distributing material in the quantities and places required.



Management information systems (MIS)



A system, either manual or computerized, that provides a database of organized information to a variety of management functions



Manufacturing environment



The type of manufacturing strategy currently implemented in a plant. For example, a plant may be laid out according to functional area and covering several small projects. It is often used to refer to whether a company is maketo-stock, make-to-order or assemble-to-order



Master The anticipated build schedule for those items assigned to the master production scheduler. The master scheduler maintains this schedule and it drives schedule (MPS) material requirements planning. It specifies configurations, quantities and dates for production. Multisourcing



The procurement of an item from more than one supplier so that risks are limited and a company is not dependent on any one supplier



Partnership



A form of business that is owned by two or more people. It can also refer to a supply chain relationship based on trust and shared risk to gain competitive advantage



Profitability



The amount of income less expenditure over a given time period



Quick asset ratio This measures cash, securities and accounts receivable against current liabilities Resource planning



Capacity planning at business levels, resource planning is the process of establishing, measuring and adjusting long-range capacity. It is based on the production plan but may be driven by higher level strategic plans beyond the time frame of the production plan. Resource planning concerns itself with planning for resources that take a long time to acquire, for example, the necessity for a new production facility or a new strategic partner.



Rough-cut capacity planning (RCCP)



The process of converting the master production schedule into requirements for potential bottleneck resources such as labor, machines, warehouse space, and supplier capabilities. These requirements are compared against available capacity. This helps ensure a feasible master production schedule.



Scheduled receipts



An open order with an assigned due date.



© Copyright Leading Edge Training Institute Limited



35



Unit 2



Detailed Scheduling and Planning



seasonality



A repetitive pattern of demand from year to year or month to month (or other time period) showing much higher demand in some periods than in others.



Setup time



The amount of time between the production of the last item of one run and the first usable item in another production run for a different product



Single sourcing



The opposite of multisourcing, only one supplier is cultivated for the supply of a particular item. This is the approach often used in JIT manufacturing



Strategic alliance A relationship between two or more companies that involves the sharing of information, the participation in joint investments and development of linked processes to mutual benefit. Strategic alliances can lead to better supply chain performance Theoretical capacity



The maximum output capability for a workstation without considering maintenance or other down times.



Theory of constraints



A management philosophy that incorporates logistics, performance measurement, and logical thinking



Throughput



The total amount of production that flows through a production facility. In the theory of constraints, throughput is the rate at which the company generates money through sales. Throughput and output are not the same.



Time to market (TTM)



The total time elapsed between a customer placing an order and receiving the product



trend



General upward or downward movement of a variable over time, for example in product demand.



Utilization



A measure of how intensively a resource is used, calculated by comparing available time to actual time



Vendor



A seller of an item in the marketplace



Vendor-owned Also known as consigned stock, such inventory is held at a customer location inventory (VOI) but remains the property of the manufacturer until it is used. work order



An order to the machine shop for tool manufacture or equipment maintenance or an authorization to start work on an activity or product.
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