Manufacturing Strategy: a source of competitive advantage

The existence of a properly formulated and explicit strategy is essential to ensure the development and success of the business. In industrial companies the manufacturing strategy is a key element. Every company is in a unique and dynamic situation offering 

products and services with different order winning criteria.
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Figure - 1 

Manufacturing strategy provides a strategic link between manufacturing and business strategy. The observation says that the capabilities of manufacturing were not considered when formulating or implementing business strategy, and identified a number of elements of manufacturing strategy, which included technology and its management.

Manufacturing, marketing, R&D, finance, and Human Resources must all create strategies that collectively and synergistically comprise the overall strategy for business. 

A few common characteristics of a manufacturing strategy:

· First, the manufacturing strategy must support the business strategy by focusing the manufacturing activity on a small set of objectives dictated by customer need

· Second, it should describe allocation of resources within the manufacturing function in a way that allows achievement of the manufacturing objectives.

· Third, it will be reflected in the patterns of actual decisions made by the manufacturing function. If the decisions made over time by the organization are not consistent with the stated strategy, then the stated strategy is displayed by the enacted strategy

The contents of manufacturing strategy include:

· Establishment of manufacturing objectives 

· Recognition of manufacturing strategic decisions areas. 

Formulating a manufacturing strategy requires the following things

1. The identification of markets, competitors and current performance;

2. An identification of opportunities and threats;

3. An assessment of current strategy; 

4. The generation of a new strategy to meet requirements.

The objective of manufacturing strategy is to create ‘operationally significant performance measures’ in which the competitive dimensions comprise cost, quality, dependability and flexibility

Strategies then need to be evaluated for comprehensiveness, consistency, the extent to which they have been articulated and communicated, and the contribution they make to competitive advantage. Future developments in this field will focus on the application of a resource-based perspective within manufacturing strategy and on improvements to the application or process of manufacturing strategy formulation. 

Manufacturing strategy depends on a firm’s differential focus on the dimension of 

· Cost

· Quality

· Delivery

· Reliability

· Flexibility

Flexibility has many benefits in high-volume manufacturing, such as in the automotive industry, where there are changeovers, design changes and model changes. Flexibility to reduce these changeover times, as well as having the ability to changeover easily, is useful, even for high volume components.

Flexible Manufacturing Systems combine several production technologies to manufacture a wide variety of parts in random order by machine rather than manual labor. Basically, Flexible Manufacturing System is a combination of machine tools, material handling equipment, computer components and software. Its major applications lay in the metal working industries. However, Flexible Manufacturing System may also be appropriate for any batch-manufacturing situation where the variety of parts produced is high and/or the product mix is variable.

Flexible Manufacturing Systems are automated integrated systems of equipment and information flow, arranged for the economic production of small batches of complex components. These systems are essentially composed of workstations and material transfer systems in which the control of operations is performed by a central computer. The integration of these features gives the Flexible Manufacturing System concept the following advantages: 

· Reduced lead-time and increased throughput; 

· Indirect labor reduction; 

· Increases in machine utilization; 

· Work in process inventory reduction; and 

· Good balance of production and flexibility.

Since Flexible Manufacturing Systems and flexibility are becoming key issues in the development of a suitable manufacturing strategy for the future, the search for an effective methodology of analysis capable of overcoming the existing obstacles is a fundamental objective for a successful Flexible Manufacturing System expansion.

Advantages of Flexible Manufacturing System (FMS)

· Greater labor productivity: Fewer workers requiring specialized education and skills. 

· Greater machine efficiency: Fewer machines, less floor space and less space for operator movement.
· Improved quality: Less waste because on-line gauging allows immediate feedback and adjustment of the manufacturing process. 

· Increased system reliability: Intelligent, self-diagnosing control decrease the time required to identify and correct hardware problems. 

· Reduced parts inventories: A key feature of flexible manufacturing is its ability to economically accommodate different batch sizes - even down to a run of a single part. 

· Improved scheduling capabilities: These allow rapid response to changes in product design and production scheduling, the ability to conform to just-in-time scheduling, and reduced lead times. 

· Adaptability to CAD/CAM operations: The digital specifications developed by Computer Aided Design/Computer Aided Manufacturing systems can serve as inputs to the process.

Flexible Manufacturing System real time scheduling requires the concurrent solution of both loading and dispatching problems. The loading strategy is the most critical and important scheduling decision in a Flexible Manufacturing System. Presents an effective loading rule (job-group loading rule), based on experimental observations: a group of jobs, reflecting the ratios of the production mix, is loaded on the input warehouse every time that it is completely empty; all the jobs loaded on the input warehouse have to be accessible for the material handling system. Demonstrates how this job-group loading works as a dynamic rule for real time scheduling of manufacturing systems, defining a part releasing policy able to guarantee reaching a periodic, steady state production. The capability of the job-group loading rule has been verified when the Flexible Manufacturing System characteristics are closest to a real situation. Analyze the effects of the interference on transport operations, the variability of machining times, the finite capacity of interoperational storage and the stops for preventive maintenance or breakdown. Research results show the capability in Flexible Manufacturing System management of real time scheduling based on the job-group loading rule.

Quality

Product quality is an issue closely related to manufacture because if components are incorrectly made, or defective raw material is used there is a probability of product failure. Product failure can also occur due to poor design. In this case, if design limitations are identified early in product creation, they are less costly to rectify, but if discovered during manufacture design changes are much more costly to rectify and will delay the product program. If a fault is not identified until the product is on the market, it could easily damage the reputation of the company and involve product liability litigation. A primary contributor to perceived quality is achieved by establishing a reputation for the quality of product design over a long period of time. Conversely, a high level of innovation may be necessary by a new company to affect consumer perception measurably.

Cost

Manufacturing costs primarily determine the cost competitiveness of products. Manufacturers try to reduce manufacturing costs while tending to ignore the design aspect. Product cost is also dependent on the level of product complexity, considering cost to be a direct exponential function of complexity. 

Shorter product life cycles create an essential requirement which product design enables the product to enter the market at the required time. During product development, process design changes are unavoidable; however, the frequency of these can be a major source of project delay. To be able to compete on a reduced time to market basis, it is desirable to have a product with low levels of complexity, as it is easier to introduce changes within a simple design. To compete on cost therefore requires companies to focus on design, and to compress the time from concept to market availability, both of which require an ability to introduce rapid changes during the design phase. 

Delivery

Short delivery lead times can be an important marketing factor, with any reduction in the delivery time increasing sales. Thus attention is often focused on reducing the manufacturing lead-time either through the use of advanced manufacturing technology (AMT) or by Japanese approaches like JIT (Just in Time) approach. JIT embodies the idea of pursuing streamlined, the continuos-flow, production for the manufacture of discrete goods. Central to the philosophy is the idea of reducing manufacturing setup times, variability, inventory buffers, and lead times in the entire production system, from vendors to customers, in order to achieve high product quality (conformity), fast and reliable delivery performance, and low cost.

The reduction of time and inventory buffers between workstations in a factory, and between a vendor and its customers, creates a more integrated production system. People at each work center develop a better awareness of the needs and problems of their predecessors and successors. This awareness, coupled with cooperative work culture, can help significantly with quality improvements and variability reduction.

The Just In time Principles

· Eliminate waste: Waste is anything that does not add value to the product
· The most efficient way to manufacture is to be able to make and move one unit at a time – not just in assembly, but throughout the whole process
· If you do not need it now, do not  make it now: Produce each day only what is sold each day

· Instead of living with your problems, initiate a process of continuous solving

Yet the overall delivery lead-time can also be reduced by a compression of the pre-manufacturing activities. The complexity of a product also effects product delivery in terms of the duration of manufacture and assembly following order acceptance. The level of standard product innovation should not overly affect individual product delivery time following the actual product launch. 

Reliability

Product reliability is a design and technology related characteristic, which reflects the probability of a product failing within a given time period. It is closely allied to product quality, as poor quality will manifest in poor product in-service reliability and vice versa. Product reliability can be increased, for a given cost level, by simplifying the product complexity, as a product with fewer components is less likely to suffer failure. 

Reliability can be improved by over-designing the product, such that component function well within acceptable stress levels, but this will increase product cost. Alternatively, redundancy may be designed into the product such that if a component fails then the performance of the product is not catastrophically affected. This approach requires little innovation but increases both product complexity and cost. A simple product, with low levels of complexity and high reliability, will require high levels of innovation. High levels of reliability are only possible if the quality of component parts conform to adequate design and manufacturing standards. Relaxation of product specifications will enable a less complex product to be designed, but to maintain performance may require increased levels of innovation. The performance of a product relates to its operating characteristics, with added features providing secondary factors to supplement the basic performance functions. With a simple design it is often difficult to achieve a desired level of performance, unless a high level of innovation can adapt new technology. Generally, to achieve a high performance or give improved features over competitors it is necessary to increase the level of innovation.

The fit of a manufacturer’s technologies with the manufacturing strategy is certainly a major driver of the effectiveness of a manufacturing technology. The nature of technology strategy will vary across industries as well as economic regions although the important elements and practices of manufacturing strategy for manufacturing companies around the globe are similar, regardless of the economic region.

The correct manufacturing technologies can provide the organization with considerable operational and competitive benefits. These include improvements in quality, inventory control, customer lead times, machine use and efficiency, staff efficiency and morale, and customer image. From a strategic perspective, it was suggested that being willing and able to acquire technology and taking technology risks are the one of the characteristics of the most successful organizations. There are many barriers to the successful adoption of technology in any industry.

· Lack of low-cost equity financing; 

· Lack of business skills; 

· The high rate of technological change; 

· Lack of marketing skills
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The manufacturing excellence framework










The main aim in developing the framework is to provide the means by which manufacturing managers could identify what operations they should emphasize and be competent in, in order to achieve high performance in the business strategy as defined from the customer perspectives. In order to identify the link from operations within manufacturing through to the business strategy, the framework needed to span all three hierarchical levels of strategy. To be complete, and to fulfil its’ purpose, the framework would need to include each of these levels. Consequently, the framework proposed include the corporate strategy; the performance objectives, which support the corporate strategy; the initiatives, which support the performance objectives, and finally the enablers, which support the initiatives. At the highest level of the framework, the strategy is derived from the customer perspective. The other factors, economic climate, shareholders and market forces, exist to highlight some of the other factors that affect a company’s decisions when it formulates a corporate strategy. While devising this framework, the focus actually was on the corporate strategy as with considerations of customer perspectives. The next level of the framework shows manufacturing’s four performance objectives: 

1. Quality; 

2. Cost; 

3. Delivery

4. Flexibility.

The framework can be used in various ways to assist in supporting manufacturing excellence. 

In particular, it provides the following things: 

· Provides the means by which manufacturing managers can identify the key operations within manufacturing that best support the overall business strategy; 

· Develops a process that manufacturing managers can use to determine the importance which should be placed on the dimensions within the framework in order for the organization to achieve their customer focused strategy; 

· Identifies the initiatives which assist in the implementation of excellence within manufacturing; 

· Identifies the enablers at the operating level of a company that will support the initiatives in fulfilling the corporate strategy; 

· Provides an understanding of how these initiatives and enablers combine to influence the process of implementing excellence within manufacturing; 

· Provides a coherent framework of practical guidance for the implementation of excellence within manufacturing. The framework links operations to the company’s corporate strategy. 
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