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AGENDA: PROFITABILITY ANALYSIS
A.
Absolute versus relative profitability.
B.
Measuring relative profitability.
C.
Volume trade-off decisions.
D.
Other aspects of relative profitability analysis.
ABSOLUTE VS RELATIVE PROFITABILITY
•
Managers often want to assess the profitability of business segments such as products, customers, and sales channels.
•
The term profitability is used in two distinct senses—absolute profitability and relative profitability.
ABSOLUTE PROFITABILITY
•
A business segment is profitable in an absolute sense if the total profit of the entire organization would be reduced if, without making any other changes, the business segment were dropped.
•
For example, a product is absolutely profitable if its revenues exceed its avoidable costs—both fixed and variable.
•
For example, in long term decisions, a project is absolutely profitable if its net present value is positive.
•
Ordinarily, any segment that is absolutely unprofitable should be dropped and—in the absence of a constraint—any segment that is absolutely profitable should be retained.
RELATIVE PROFITABILITY
•
If trade-offs are not necessary, the decision is simple—do everything that is absolutely profitable.
•
Trade-offs are necessary only if some constraint prevents the organization from doing everything that is absolutely profitable.
•
When trade-offs are necessary, managers want to be able to rank business segments to decide which should be emphasized and which should be de-emphasized. In other words, managers want to be able to assess relative profitability.
•
Measuring relative profitability requires (1) identifying relevant costs and (2) identifying the constraint.
MEASURING RELATIVE PROFITABILITY
•
Relative profitability should be measured with the profitability index which is defined as follows:
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EXAMPLE: Hawthorne Irrigation Corp. installs garden irrigation systems. The company’s constraint is an articulated backhoe, which is used for digging the channels in which irrigation piping is laid. The articulated backhoe is available for 140 hours per month. The company’s salesperson has bid on jobs without worrying about this constraint, with the result that too many jobs have been scheduled for next month. Data concerning those jobs appear below:
	Segment
	Incremental Profit
	Amount of Constrained Resource Required

	Job 1

	$4,872
	14 hours

	Job 2

	$6,426
	18 hours

	Job 3

	$6,517
	19 hours

	Job 4

	$4,400
	16 hours

	Job 5

	$5,970
	15 hours

	Job 6

	$5,075
	25 hours

	Job 7

	$13,566
	34 hours

	Job 8

	$6,402
	22 hours

	Job 9

	$6,534
	18 hours

	Job 10

	$5,566
	  23 hours

	Total

	
	204 hours


While only 140 hours of backhoe time are available, 204 hours would be required to do all ten irrigation jobs.
MEASURING RELATIVE PROFITABILITY (continued)
The first step is to compute the profitability index for each of these jobs:
	Segment
	Incremental Profit
(A)
	Amount of Constrained Resource Required
(B)
	Profitability Index
(A) ÷ (B)

	Job 1

	$4,872
	14 hours
	$348 per hour

	Job 2

	$6,426
	18 hours
	$357 per hour

	Job 3

	$6,517
	19 hours
	$343 per hour

	Job 4

	$4,400
	16 hours
	$275 per hour

	Job 5

	$5,970
	15 hours
	$398 per hour

	Job 6

	$5,075
	25 hours
	$203 per hour

	Job 7

	$13,566
	34 hours
	$399 per hour

	Job 8

	$6,402
	22 hours
	$291 per hour

	Job 9

	$6,534
	18 hours
	$363 per hour

	Job 10

	$5,566
	23 hours
	$242 per hour


Then the jobs can be ranked according to the profitability index:
	Segment
	Profitability Index
	Amount of Constrained Resource Required
	Cumulative Amount of Constrained Resource Required

	Job 7

	$399 per hour
	34 hours
	34 hours

	Job 5

	$398 per hour
	15 hours
	49 hours

	Job 9

	$363 per hour
	18 hours
	67 hours

	Job 2

	$357 per hour
	18 hours
	85 hours

	Job 1

	$348 per hour
	14 hours
	99 hours

	Job 3

	$343 per hour
	19 hours
	118 hours

	Job 8

	$291 per hour
	22 hours
	140 hours

	Job 4

	$275 per hour
	16 hours
	156 hours

	Job 10

	$242 per hour
	23 hours
	179 hours

	Job 6

	$203 per hour
	25 hours
	204 hours


MEASURING RELATIVE PROFITABILITY (continued)
The most profitable job is Job 7, with a profitability index of $399 per hour. The least profitable job is Job 6, with a profitability index of $203 per hour. 
Given that only 140 hours of the constrained resource (backhoe time) are available, the most profitable plan would be to do the seven jobs above the line in the preceding table and to decline the last three jobs in the table. That would result in a total incremental profit of $50,287:
	Segment
	Incremental Profit

	Job 7

	$13,566

	Job 5

	5,970

	Job 9

	6,534

	Job 2

	6,426

	Job 1

	4,872

	Job 3

	6,517

	Job 8

	   6,402

	Total

	$50,287


Note: Would it be worthwhile to rent another articulated backhoe to supplement the company’s own equipment? For example, how much would it be worth to the company to have another 16 hours of backhoe time available next month?
VOLUME TRADE-OFF DECISIONS
•
Volume trade-off decisions involve trading off less volume of one product for more volume of another. If fixed costs are not affected by such a decision (typically they are not), then the profitability index becomes:
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•
The profitability index for a volume trade-off decision is identical to the contribution margin per unit of the constrained resource introduced in Chapter 12.
EXAMPLE: Luki AG produces collapsible hiking poles at a plant in Austria. The bottleneck in the production process is aluminum welding, which is available for a total of 110,000 minutes per year. Data concerning the company’s two models of hiking poles appear below:
	
	Wanderer
	Guide

	Unit contribution margin

	€ 16 per unit
	€ 21 per unit

	Annual demand

	40,000 units
	15,000 units

	Amount of constrained resource required

	2 minutes per unit
	3 minutes per unit


The first step is to determine whether demand exceeds capacity at the bottleneck—aluminum welding:
	
	Wanderer
	Guide
	Total

	Annual demand (units)

	40,000
	15,000
	

	Amount of constrained resource required per unit

	2 minutes
	3 minutes
	

	Total amount of constrained resource required to meet annual demand

	80,000 minutes
	45,000 minutes
	125,000 minutes


VOLUME TRADE-OFF DECISIONS (continued)
Because 125,000 minutes of aluminum welding time would be required to meet annual demand for both products, but only 110,000 minutes are available, aluminum welding is a constraint.
The next step is to compute the profitability index.
	
	Wanderer
	Guide

	Unit contribution margin

	€ 16
	€ 21

	Minutes required of aluminum welding per unit

	2 minutes
	3 minutes

	Profitability index

	€ 8 per minute
	€ 7 per minute


According to the profitability index, the Wanderer model is more profitable than the Guide model. Consequently, the optimal plan would be as follows:
	Amount of time available

	110,000 minutes

	Less: Time required for production of 40,000 units of the Wanderer model

	 80,000 minutes

	Remaining time available

	30,000 minutes

	Less: Time required for production of 10,000 units of the Guide model*

	 30,000 minutes

	Remaining time available

	         0 minutes


* 30,000 minutes available ÷ 3 minutes per unit = 10,000 units
	
	Wanderer
	Guide
	Total

	Unit contribution margin

	€ 16
	€ 21
	

	Optimal production plan (units)

	40,000
	10,000
	

	Contribution margin

	€ 640,000
	€ 210,000
	€ 850,000


OTHER ASPECTS OF RELATIVE PROFITABILITY
•
The opportunity cost of the use of the constrained resource in the prior example—aluminum welding—is € 7 per minute. At the margin, any change in the amount of the constrained resource that is available would affect production of the Guide model.
•
How much should Luki AG be willing to pay for additional aluminum welding time? The answer is the opportunity cost of aluminum welding time—€ 7 per minute.
•
Suppose a new hiking pole model, the Summit, is being considered. Its variable cost would be € 47 and it would require 4 minutes of aluminum welding per unit.
•
The selling price of the new model should cover both this variable cost and the opportunity cost of using the constrained resource.
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