Break-even Analysis Part 2

Slide One-

We introduced a decision-making tool called break-even analysis in part-1 for new product screening, process selection, and make-or-buy decision.  Here in part-2, we will study in detail the workings of break-even analysis.

Slide Two-

Recall that break-even analysis is useful in making three important operations decisions: new product screening, process selection, and make-or-buy decision.

Slide Three-

A key piece of information needed for break-even analysis is the total cost involved in producing a product or service.  It is the sum of its fixed and variable costs.  Fixed costs are costs such as overhead, insurance, rent, etc. that are incurred regardless of how much the company produces.  On the other hand, variable costs are costs that vary directly with the amount of products produced.  For example, the more the company produced, the more materials and labor will be used.

Slide Four-

The total cost of production and components can be shown graphically using quantity produced (or Q) as the horizontal axis and costs involved (or C) as the vertical axis.  Since fixed cost is the same regardless of quantity produced, it is represented as the horizontal red line, C=F.  Variable cost is shown as the blue diagonal line, C=V times Q, passing through the origin indicating that variable cost increases directly with quantity produced and is zero if nothing is made.  Total cost is shown as the green diagonal line, C=F+V times Q running parallel to the variable cost line indicating that when nothing is made total cost is exactly equal to fixed cost.  As quantity produced increases, total cost increases through its variable cost component.

Slide Five-

When applying break-even analysis to new product screening, an additional piece of information needed (besides total cost of production) is revenue from selling the product.  Revenue, R, is the dollar amount of goods sold which is the product of unit selling price, SP, and the quantity sold, Q (i.e., R = SP x Q).  From these two pieces of information, the indifference or break-even point, QBE, can then be computed.  Recall that the break-even point is the quantity of goods a company needs to sell to cover its costs.  In other words, total costs are equal to revenue at break-even.  Thus, the break-even quantity can be calculated by dividing fixed cost by the difference between unit selling price and unit variable cost (i.e., QBE = F/(SP-V)). 

Slide Six-

The above analysis can also be shown graphically.  The green and blue diagonal lines represent total cost and total revenue.  The point of intersection between these two lines is the break-even point.  The quantity at break-even point is the break-even quantity.  If the desired production level is less than the break-even quantity, the company will suffer a loss because total revenue generated by selling this quantity of goods cannot cover its total cost.  On the other hand, if the desired level of production is more than the break-even quantity, the company will see a profit and that product is worth pursuing.

Slide Seven-

Let us use an example to illustrate the break-even analysis.  C&A needs to evaluate the likelihood of success of a new flavor diet drink.  Information collected regarding this venture includes unit variable cost of $1.5, fixed cost of $12000, and unit variable cost is $3. 

Slide Eight-

The break-even quantity can be computed by dividing fixed cost (i.e., $12000) by the difference between unit selling price and unit variable cost (i.e., $3 - $1.5), giving 8000.  If C&A can only sell 4000 bottles a year, it is less than the break-even quantity of 8000, the new drink is not a good product idea as C&A will suffer a loss.  To compute the loss, we can subtract total revenue from 4000 bottles ($3 x 4000 = 12000) from its total cost ($12000 + $1.5 x 4000 = $18000), yielding $6000.

Slide Nine- 

When applying break-even analysis to process selection, all the information we need is the total cost of production using various processes.  The indifference point between any two processes can then be computed and compared with the desired level of production to identify the best process.

Slide Ten-

C&A is considering one of the three process alternatives to produce 130,000 units of a new product.  They are general-purpose equipment, flexible manufacturing, and dedicated automation.  The cost data for the general-purpose equipment option include a fixed cost of $150,000 and a variable cost of $10.  The cost data for the flexible manufacturing option include a fixed cost of $350,000 and a variable cost of $8.  The cost data for the dedicated automation option include a fixed cost of $950,000 and a variable cost of $6.  You are asked to show both graphically and algebraically which process C&A should choose.
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Algebraically, we can compute the total cost of producing 130,000 units of the part by GPE, FMS, and DA as the sum of the fixed and variable costs.  Thus, the total cost of using GPE is $150,000 + $10 x 130,000 = $1,450,000.  The total cost of using FMS is $350,000 + $8 x 130,000 = $1,390,000.  The total cost of using DA is $950,000 + $6 x 130,000 = $1,730,000.  Therefore, C&A should choose FMS as it is the lowest cost process option.

Slide Twelve-

To show the analysis graphically, we will need to plot the three total cost lines using total cost, TC, as the vertical axis and quantity, Q, as the horizontal axis.  Two points are needed to fix the orientation of each line.  We already know when nothing is produced (i.e., Q=0), total cost is reduced to the fixed cost component.  Therefore, the co-ordinate of the first point (Q, TC) is simply (0, 150000), (0, 350000), and (0, 950000) for GPE, FMS, and DA respectively.  The second point’s co-ordinates have been computed in part (a) previously by fixing Q=130000.  They are (130000, 1450000). (130000, 1390000), and (130000, 1730000) for GPE, FMS, and DA respectively. 

Slide Thirteen-

Use the co-ordinates calculated earlier, the analysis of C&A’s process selection problem can be shown graphically and interpreted as follows: with a production volume of less than 100,000 units, GPE should be used.  With a production volume between 100,000 and 300,000 units, FMS should be used.  With a production volume over 300,000 units, DA should be used.

Slide Fourteen-

When applying break-even analysis to make-or-buy decision, all the information we need is the total cost of insourcing/making and total cost of outsourcing/buying.  The indifference point between make-or-buy can then be computed and compared with the desired level of production to identify the best choice.

Slide Fifteen-

Consider a make-or-buy decision problem concerning C&A.  The cost data related to making include a fixed cost of $10,125 and a unit variable cost of $12.50.  The cost related to buying is just a unit variable cost of $14.75.  If C&A needs 70,000 of this part a year, should C&A make or buy the part.  Also, what is the indifference quantity in this case?

Slide Sixteen-

Buying 70,000 parts will cost C&A $14.75 x 70000 = $1,032,500.  Making 70,000 parts will cost C&A $12.5 x 70000 + $10,125 = $885,125.  Thus, it is cheaper for C&A to make the parts.  C&A will be indifferent towards making or buying the parts when the total cost of buying equals to that of making.  The indifference quantity at this situation is found to be 10,125/(14.75-12.50) = 4500.

