	6.1 
	Process Planning


Process planning determines how a firm will produce a product or provide a service. It decides which components will be made in-house and which will be purchased from a supplier, selects processes, and develops and documents the specifications for manufacture and delivery.

· Process: Group of related tasks with specific inputs & outputs
· Process Strategy: An organization’s overall approach for physically producing goods and providing services
· Process Design: Specifies tasks that need to get done & how they are coordinated among functions, people and organizations
· Process Planning: Converts designs into workable instructions for manufacture or delivery
· Process Analysis: Systematic analysis of all aspects of a process to improve its operations

OUTSOURCING
A firm that sells the product, assembles the product, makes all the parts, and extracts the raw material is completely vertical integration (the degree to which a firm produces the parts that go into its products

The outsourcing decision rests on an evaluation of the following factors:
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	1.  
	Cost.
Would it be cheaper to make the item or buy it? To perform the service in-house or outsource it? The cost of buying the item from a supplier includes the purchase price, transportation costs, and various tariffs, taxes, and fees. The cost of coordinating production over long distances and increased inventory levels should also be considered. The cost of making the item includes labour, material, and overhead.







	
	 
	Capacity.
Companies that are operating at less than full capacity may elect to make components rather than buy them, especially if maintaining a level workforce is important. Sometimes the available capacity is not sufficient to make all the components, so choices have to be made. Typically, it is better to produce more customized or volatile products in-house, and to outsource steady products with high volume/high standardization.
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	3.  
	Quality.
The capability to provide quality parts consistently is an important consideration in the outsourcing decision. In general, it is easier to control the quality of items produced in your own factory. However, standardization of parts, supplier certification, and supplier involvement in design can improve the quality of supplied parts.
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	4.  
	Speed.
The savings from purchasing an item from a far-off vendor can be eaten up by the lengthy transit time of offshore shipments. At other times, a supplier can provide goods sooner than the manufacturer. The smaller supplier is often more flexible, too, and can adapt quickly to design and technology changes. Of course, speed is useful only if it is reliable.
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	5.  
	Reliability.
Suppliers need to be reliable in both the quality and the timing of what they supply. Unexpected delays in shipments or partially-filled orders because of quality rejects can wreak havoc with the manufacturing system. Many companies today are requiring that their suppliers meet certain quality and delivery standards to be certified as an approved supplier. As discussed in Chapter 2, the most common quality certification is ISO 9000. Other companies assess huge penalties for unreliable supply. Some automakers, for example, fine their suppliers $30,000 for each hour an order is late.
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	6.  
	Expertise.
Companies that are especially good at making or designing certain items may want to keep control over their production. Coca-Cola would not want to release its formula to a supplier, even if there were guarantees of secrecy. Although automakers might outsource many of their component parts, they need proprietary control over major components such as engines, transmissions, and electronic guidance systems. Chinese markets are often flooded with cheap knockoffs of goods manufactured by suppliers in that country. The protection of intellectual property is a major concern in expanded supply chains. Thus, the decision of whether to share expertise with a supplier for economic gains is a difficult one.
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PROCESS SELECTION
The next step in process planning is to select a production process for those items we will produce in-house. Production processes can be classified into projects, batch production, mass production, and continuous production.
Projects take a long time to complete, involve a large investment of funds and resources, and produce one item at a time to consumer order. Examples include construction projects, shipbuilding, new-product development, and aircraft manufacturing.
Ex: Cabinet shop, auto mechanic, machine shop
· Low volume of highly-variable customized goods or services
· Process is intermittent
· Each job may differ
· Employs skilled workers
· Uses highly flexible equipment
· Challenging for managers/designers/workers who routinely accommodate changing requirements


Batch production processes many different jobs through the production system at the same time in groups or batches. Products are typically made to customer order, volume (in terms of customer order size) is low, and demand fluctuates. Examples of batch production include printers, bakeries, machine shops, education, and furniture making.
Ex: small or moderately-sized brewery such as Mill Street Brewery that makes different types of beer in batches
· Process is intermittent (i.e. by batch scheduled)
· Equipment not as flexible as it is in a job shop
· Employees workers typically skilled but do not require as much skill as those in a job shop
· Challenge for managers is to schedule work such that the facilities are used as efficiently as possible despite the changeovers required from batch to batch – WHY?

Mass production produces large volumes of a standard product for a mass market. Product demand is stable, and product volume is high. Goods that are mass produced include automobiles, televisions, personal computers, fast food, and most consumer goods.
· High volumes made to stock
· Utilize Assembly Lines
· Where parts are assembled sequentially into a single product such as a car
· Characterized as being either machine-paced as in an auto assembly plant OR variable speed as would be the case with an assembly line for television sets
· Work and technology focused on individual tasks – Division of labor
· Lower skilled workforce
· Equipment is very specialized
· e.g. robots carefully calibrated to install a Ford F150 Windshield
· Challenges include:
· Expensive to set up and run
· Difficult to change (not responsive)
· Capacity balancing
· Maintaining quality levels
· Materials management

· Continuous production is used for very high-volume commodity products that are very standardized. The system is highly automated and is typically in operation continuously, 24 hours a day. Refined oil, treated water, paints, chemicals, and foodstuffs are produced by continuous production. 
EX: Pulp and paper, refinery, etc.
· Competitive advantage comes from efficiency: 
Produce commodity at lowest cost!
· Equipment is VERY process specific and not very flexible
· Workforce focused on monitoring automated machinery (often lower skilled)
· Challenges for management are similar to those overseeing assembly lines except:
· More automated process control systems due to the SPEED/efficiency
· Large costs and overall challenges associated with starting and stopping the production system





		TABLE 6.1  
	Types of Processes




		 
	Project
	Batch Production
	Mass Production
	Continuous Production

	Type of product
	Unique
	Made-to-order (customized)
	Made-to-stock (standardized)
	Commodity

	Type of customer
	One-at-a-time
	Few individual customers
	Mass market
	Mass market

	Product demand
	Infrequent
	Fluctuates
	Stable
	Very stable

	Demand volume
	Very low
	Low to medium
	High
	Very high

	No. of different products
	Infinite variety
	Many, varied
	Few
	Very few

	Production system
	Long-term project
	Discrete, job shops
	Repetitive, assembly lines
	Continuous, process industries

	Equipment
	Varied
	General-purpose
	Special-purpose
	Highly automated

	Primary type of work
	Specialized contracts
	Fabrication
	Assembly
	Mixing, treating, refining

	Worker skills
	Experts, craftspersons
	Wide range of skills
	Limited range of skills
	Equipment monitors

	Advantages
	Custom work, latest technology
	Flexibility, quality
	Efficiency, speed, low cost
	Highly efficient, large capacity, ease of control

	Disadvantages
	Non-repetitive, small customer base, expensive
	Costly, slow, difficult to manage
	Capital investment, lack of responsiveness
	Difficult to change, far-reaching errors, limited variety

	Examples
	Construction, shipbuilding, spacecraft
	Machine shops, print shops, bakeries, education
	Automobiles, televisions, computers, fast food
	Paint, chemicals, foodstuffs






	
PROCESS SELECTION WITH BREAK-EVEN ANALYSIS
Volume is the level of production, usually expressed as the number of units produced and sold. We assume that the number of units produced can be sold.
Cost is divided into two categories: fixed and variable. Fixed costs remain constant regardless of the number of units produced, such as plant and equipment and other elements of overhead. Variable costs vary with the volume of units produced, such as labour and material. The total cost of a process is the sum of its fixed cost and its total variable cost (defined as volume times per-unit variable cost).
Revenue on a per-unit basis is simply the price at which an item is sold. Total revenue is price times volume sold. Profit is the difference between total revenue and total cost. These components can be expressed mathematically as follows:
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		EXAMPLE 6.1
	




	BREAK-EVEN ANALYSIS
	Travis and Jafar own Up Right Paddlers, a new startup company with the goal of designing, making, and marketing stand-up paddle boards for streams and rivers. A new fitness craze, stand-up paddle boards are similar to surfboards in appearance, but are used by individuals to navigate down rivers in an upright position with a single long pole (or paddle), instead of sitting in tubes or rafts and floating down. The boards are constructed from heavy-duty raft material that is inflatable, rather than the fibreglass material used in surfboards. Unlike surfboards that market for $500 to $1000 each, paddle boards are typically sold for between $100 and $400. Since Travis and Jafar are just starting out and the demand for paddle boards on the East Coast has not been firmly established, they anticipate selling their product for $100 each. Travis estimates the fixed cost for equipment and space will be $20,000, and the material and labour costs will run $50 per unit. What volume of demand will be necessary for Travis and Jafar to break even on their new venture?
SOLUTION
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		EXAMPLE 6.2
	




	PROCESS SELECTION
	Jafar, the more optimistic of the two owners of Up Right Paddlers, believes that demand for paddle boards will exceed the break-even point of 40 units calculated in Example 6.1. He proposes spending $10,000 in fixed costs to buy more automated equipment that would reduce the materials and labour cost to $30 per board. The boards would sell for $100, regardless of which manufacturing process is chosen. Compare the two processes and determine for what level of demand each process would be preferred. Label Travis' proposal as Process A, and Jafar's proposal as Process B.
SOLUTION
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If demand is less than or equal to 400 boards, the alternative with the lowest fixed cost, process A, should be chosen. If demand is greater than or equal to 400 boards, the alternative with the lowest variable cost, process B, is preferred. Our decision can be confirmed by examining the next graph. (Because the boards will be sold for $100 apiece regardless of which process is used to manufacture them, no revenue line is needed.)
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