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Abstract:
Pitfalls in managing supply chains are numerous.  Furthermore, not much emphasis has been devoted to the role of planning as an essential business process.  Although improvement is needed in all forms of planning, this article will focus on quality logistics planning in manufacturing.  We describe the logistics planning problem, attempt to characterize quality logistics planning, and use the characterization to formulate management issues for managing competitively the supply chain.
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1.
Introduction
Global competitive pressures have brought the logistics management concept to management's core. The pressures from the market place are moving suppliers, manufacturers, retailers, and customers closer together.  The needs of the market place are product availability, short lead-time and lower cost.  The burden on manufacturing enterprises however, is to balance demand, manufacturing capacity and supply, and provide competitive service to ever more demanding customers.  In the pursuit of meeting all these objectives, manufacturing enterprises have turned to Business Process Reengineering (BPR)  (Davenport, 1993; Gunn, 1992) and to Integrated Logistics Management (ILM)  (Lambert, 1980; Magee et al., 1985; Stock, 1987; Rose, 1989).  
Despite BPR and ILM pitfalls in managing supply chains are numerous  (Lee & Billington, 1992).  Furthermore, not much emphasis has been devoted to the role of planning as an essential business process.  Although improvement is needed in all forms of planning, this article will focus on quality logistics planning (QLP) in manufacturing.  We describe the logistics-planning problem, attempt to characterize QLP, and use quality logistics planning characterization to formulate management issues for managing competitively the supply chain.

2.
Logistics Planning Problem

Logistics planning is probably the area, which demands the most from the logistics planner.  Planning aims in logistics may include cost reduction (e.g., transportation, inventory), improved service (e.g., maintenance planning), increased efficiency (e.g., shorter product development time), and humanization (e.g., computerized warehouses), etc. 


Activities of the logistics planner are spread throughout the organization and along the product life cycle.  Quality logistics planning is the process that guarantees a smooth flow of the right materials entering the plant at the right time, immediately being transformed in the plant, and flowing smoothly out to customers when needed.  The problem of logistics planning lies in the dichotomy between the activities of buying and processing materials and customer ordering.  The dichotomy in the process of product flow brings up the notion of the famous P : D ratio ("P" : is the lead time to buy raw materials and process them into finished goods, "D" : is the customer's lead time). Most manufacturing enterprises have a P : D ratio greater than 1:1.  In this environment, the company is forced to forecast what the customer will buy. The decoupling point is the warehouse, work-in-process inventories, or the point where "D" time starts.  Consequently, high inventories and costs, backorders, and poor customer service are the inevitable results of a P:D ratio greater than 1:1.

3.
Quality Logistics Planning Characterization

Quality logistics planning (QLP) that gives sustainable competitive advantage should integrate the various stages of the product life cycle from design to product delivery.  A fully integrated logistics system that ties the chains from raw materials and sub-components suppliers to the user will make goals such as purchase volume, materials, production runs, product range, credit control and delivery time more adjustable to each other.

How may QLP reduce the lead times necessary to design, produce and ship products to customers upon receipt of an order?  One can formulate an answer by combining two relevant dimensions that allow us to characterize QLP in lead times and capabilities dimensions.  The lead times dimension can be described in terms of: a)  design lead time; b) purchasing lead times; c) manufacturing lead times; and d)  delivery lead times. The three characteristics underlying the capabilities dimension are: a) capacity management; b) material management; and c) customer service. Combining the two dimensions will lead to a three by four matrix characterizing QLP as shown in figure 1.


The QLP matrix characterization increases awareness of changes necessary in design, purchasing, manufacturing and delivery (along the product life cycle) activities in order to manage materials, capacity and customer service competitively.


By focusing on the lead times in the stages of the product life cycle (or P) and on their effect on logistics planning activities, one can at least make the P : D ratio equal to 1:1.  However, sustainable competitive advantage can be achieved when P is less than D (or P : D < 1:1).  P less than D allows the manufacturing enterprise to plan, schedule and deliver without the immediate pressure of customer lead time.

Design for quality logistics

Applying the JIT philosophy to manufacturing, improving setup times, flow layouts, and closing the gap between manufacturing and marketing can reduce P times.  Such measures are worthwhile, but what if the design itself is the problem?  In this environment, material capacity and customer service managers cannot solve efficiently and effectively the problems they will encounter.


Many new approaches to product-process design have been introduced (Whitney, 88).  However, the implications for material management are often ignored.  As a result, logistics planning takes too long while execution and customer lead times have drastically shortened. Design can be made logistically manageable in material management areas if companies avoid long lead-time unique components and choose the short lead-time standard components (with no loss of performance) and spend more on design in order to increase flexibility for meeting demand. Design flexibility is viewed as a process that reduces product/process variability that standardizes components and modules (in the early stages) and customizes along the product life cycle (in the last stages). It can improve all the elements of the capability dimension (C11, C21, C31). 
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Figure 1: Quality Logistics Planning Characterization

Global competition and the growing awareness and sophistication of customers have actually increased market fragmentation (Fisher, 1997).  Customers are more demanding. They expect good quality, low prices and customized products.  Technological change and levels of market fragmentation have also generated a series of demands.  In this environment companies increasingly produce a variety of products in smaller lot sizes.  Because market segments and technologies change so quickly, design activities are likely to drive both capacity and customer management.  For example, rather than develop a product with a different bill of materials and manufacturing process, companies may design a generic product that could be adapted easily to country-specific or domestic customer specifications (Mather, 1992).  This design flexibility helps to shift production from one plant to another without penalties and in turn to plan capacity resources effectively.  Design flexibility can increase schedule stability  (Chapman, 1990) and reduce work-in-process inventory and lead times (Crandall, 1993).


On the domain of customer service (C31), reliability and maintainability are two major design activities that determine customer loyalty. Customers want more than a reliable and easy-maintenance-free product; they demand tailored or customized logistics services.  This can be accomplished through a flexible design and customer involvement through such means as computer link-ups, direct participation in product development and testing, and customer training in the use of information technologies to provide responsiveness to customer needs.  Daugherty et al. (1992) noted that a key attribute of competitive advantage is customer responsiveness.

Purchasing for Quality Logistics

A significant factor of Japanese manufacturing success rests with their famous Tier Structure (Taylor, 1990) and their long term supplier relationships which increase scheduling and planning stability (C22), and allow faster high-quality production and delivery.  Excellent relationships with suppliers make global and JIT sourcing compatible (C21) and reduce logistics planning complexities (Fawcett & Birou, 1992).  A close working relationship is critical at each stage of the product life cycle.  Customer service (C32) can be greatly improved if data on maintenance and component failures are transferred in real time to suppliers.  A compatible use of CAD/CAM systems to transmit designs from manufacturers to suppliers and vice-versa can compress the cycle time through good coordination.  As the logistics pipeline becomes global, coordination becomes a major factor (Cohen & Lee, 1989).   


As technology evolves, lot sizes become smaller and smaller, products become complex, and customers more demanding, supplier relationships become crucial and help buying firms compete along the competitive dimensions of flexibility, quality, delivery and cost. Thus, the impact of suppliers-manufacturer relationships means that purchasing can no longer be based on low cost and instantaneous market transactions.  Supplier reliability, knowledge, skills, innovation and ability to respond to sudden changes in customer needs are vital for logistics planning.

Manufacturing for Quality Logistics

Manufacturing is a unique function that can link upstream and downstream capabilities into a more potent and responsive organization. Over the years, manufacturing enterprises have implemented material requirement planning (MRP), manufacturing resource planning (MRP II) and distribution resource planning (DRP).


With the use of advanced computers and telecommunications, companies can track the flow of material, labor and machine time throughout the entire logistics pipeline in real-time.  However, companies still struggle to make the planning process in real-time.  Manufacturing planning may increase logistics performance.  Fast and daily regeneration of the MRP plan in response to changing demand, consumer needs, operational or supplier conditions can decrease the levels of inventory, improve customer service and cut lead times.  If we expedite the manufacturing planning process, a number of plans could be produced and evaluated by applying selected criteria, and a sensitivity analysis could then be carried out giving managers an array of potential decisions and actions.  A fast daily running plan with its real-time feedback could become the real-time enterprise's logistics operating systems in such areas as scheduling (C23), material management (C13) and better delivery (C33).


New software development in MRP planning allows for a real quality logistics planning.  It allows: 1) MRP real-time regeneration; 2) multiple MRP regeneration with friendly comparison of results; 3) timely true multi-plant MRP to be executed all at once; and 4) new forms of logistics planning.

Delivery for Quality Logistics Planning

Delays in providing delivery information, inaccurate delivery information, and inadequate measures of customer service lead to dissatisfaction, confusion, and loss of consumer loyalty.  Linking delivery to logistics planning can provide competitive and sustainable competitive advantage.  Capacity management, material management and customer service are all tributary on accurate delivery information and adequate measures of customer service. The penalty associated with late and inaccurate delivery information not only damages customer relations, but is also responsible for higher transportation costs, inaccurate production schedules, and higher than necessary inventory levels.  Information is also needed to balance plant performance and backorders.  Backorder profiles, that is, backorders that are one week late, two weeks late, etc... are not tracked at all by many companies.


Quality logistics delivery has to focus on the elapsed time from when the customer triggers the logistics process with an order to when the customer receives and pays for that order.  Quality logistics delivery has to be designed to: 1) facilitate capacity planning and production scheduling; 2) exploit global sourcing benefits; 3) track delivery performance; 4) make it easy for customers to place orders; and 5) keep customers informed of their order status.
5. Conclusions and Logistics Management Issues


The QLP matrix characterization analysis has described the various ways to manage competitively the supply chain through the use of QLP and identified opportunities that companies may seize to enhance the logistics function.  Most of the QLP benefits not difficult to achieve if areas of emphasis are carefully identified.  What areas of emphasis for senior and logistics managers stem from these imperatives? In our view, there are three: organizational design, an integrated logistics information systems and new skills.

a) Organizational Design

To compress time, reduce P : D ratio, design for logistics, increase customer satisfaction, etc., companies that implement QLP have to remove barriers between organizational functional areas by redesigning the organization and developing new incentive systems. By using a collective multifunctional team approach, many companies compressed enormously the cycle time and reduced significantly expenses of their new products (Bower & Hout, 1988).  There is no unique general approach for reorganizing.  However, companies must reorganize around their customers and their needs. QLP cannot be implemented if marketing continues to be rewarded for purchasing volume, manufacturing for keeping costs down, etc. The new organizing model must develop an internal partnership that brings long-term gains to the entire company.

b)
Integrated Logistics Information Systems
To assure that information and materials will move through the entire organization with minimum or zero delay, an integrated logistics information system (ILIS) must be developed.  Business activities from design to customer service cannot be performed competitively without an integrated information system throughout the supply chain.  As mentioned earlier, operational control of a supply chain requires the integration of key data such as order forecasts, inventory status, backlogs, production plans, customer lead times, supplier delivery schedules, etc.(Bowersox & Daugherty, 1995).
c)
New Skills
QLP requires inter-functional coordination throughout the product life cycle.  Managers should expect increased role complexity as engineering, purchasing, manufacturing and marketing jointly decide what products to develop and manufacture, what suppliers are needed, and what customers to serve.  Lines of authority will become blurred and new skills are needed.  The new skills will be based on: 1) interdependence (e.g., team-work, cross functional interaction); 2) repetitive retraining; and 3) responsibility for process integrity and results.
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