CHAPTER 5

PROFIT PLANNING:

OPERATING DECISIONS, MULTIPLE PRODUCTS

PERSPECTIVE

This section is concerned with the estimation of costs and revenues for operating decisions.  A working interpretation of "operating decisions" is that capital investment is little affected by such decisions.  That is, new investment is not a material component of the operating decision under consideration. Operating decisions are made based on their effects on costs, revenues, cash flow or profitability, without regard to investment levels.  Operating (OPR) decisions are the day-to-day decisions needed to implement the tactical, strategic, and long-run plans of an organization.  Operating decisions tend to: (1) be repetitive, (2) have effects that are limited in scope, and (3) be reversible.

THE MAJOR POINTS

Operating decisions can be difficult because they are unstructured.  There are no rules or procedures that specify the analysis steps.  However, there is a strategy that provides an outline of an approach that you can use to analyze operating decisions.  Being familiar with the activities, processes and markets involved in a decision choice is crucial to the financial analysis.

First, clearly identify the decision alternatives at hand.  The objective is to analyze the revenues and costs of each alternative so you can recommend one.  Because the analysis depends on the choices available, you simply must start with a clear understanding of each alternative.  Returning to the past is seldom a choice.  Decision options involve the future.

Second, identify all of the relevant effects of each alternative on both revenues and costs.  These include both the direct effects and the less obvious, indirect effects.  Relevant revenues and costs are those that are affected by the decision and will influence the results if material in amount.

Third, estimate the dollar magnitude of each of the effects identified in step two.  Remember, both fixed and variable costs may be changed by a decision.  Even if a decision involves a change in activity volume only, that change may involve activity levels outside the "relevant range" over which some costs are fixed.  

Fourth, organize your estimates into a brief report that facilitates a comparison of the alternatives. For simple decisions, focus only on the differences (see the demonstration problem below). I recommend this approach because it allows one to focus on the changes in simple situations.  Project reviewers can peruse the changes for possible omissions.  For more complex situations, compare the expected total income from operations of each alternative.  I recommend this approach for complex situations because the interaction effects among the decision variables are difficult to explain to all but other financial executives. 

Fifth, recommend the alternative with the highest expected income from operations unless there are other intangible factors to be considered.  In any case, make a recommendation and support it.

Operating decisions are considered throughout the text.  The more common operating decisions include: (1) acceptance or rejection of special orders, (2) make-or-buy (outsourcing) decisions, (3) product or service pricing under distress conditions, (4) marketing program selection, (5) sell-or-process-further decisions, (6) distribution method selection, and (7) product mix decisions, including transfer pricing. The general strategy outlined above can be used to guide your analysis of any of these operating decisions.

TECHNICAL POINTS

The decision-specific nature of each operating decision makes it difficult to generalize to a wide variety of situations.  The formulas presented here must be adapted to fit each situation.  We have limited the formulas to those cases in which there are but two alternatives.  When n alternatives exist, there will be n equations to compare, not two.

In general, when there are two alternatives we want to choose the one with the higher net income. If fixed costs do not change, then choosing the alternative with the higher total contribution margin is equivalent to choosing the one with the higher net income.  If revenues are not affected by the choice, then choosing the alternatives with the lower total cost is equivalent to choosing the one with the higher net income.  When implemented properly, all three of these approaches lead to the same result--higher net income.

1.
In the case of net income, let the net income of the two alternatives be represented by:

OI 1 = p1Q1 - v1Q1 - F1
(5-1)

OI2  = p2Q2 - v2Q2 - F2,
(5-2)

where the terms are defined as in chapter four.  The increase in net income of alternative two versus one is represented by:

(OI  = OI2 - OI 1
(OI  = (p2Q2 - p1Q1) - (v2Q2 - v1Q1) - (F2 - F1),
(5-3)

the difference in revenue less the difference in variable and fixed costs.

2.
If fixed costs are unchanged (F2 = F1) as between the alternatives, then we can focus on the difference in total contribution margin as represented by

 (CM = (p2Q2 - p1Q1) - (v2Q2 - v1Q1)
(5-4)



which can be rewritten as

(CM = (p2Q2 - v2Q2 ) - (p1Q1 - v1Q1)
(5-5)


  =  CM2 - CM1
3.
If revenues are unchanged (p2Q2 = p1Q1) as between alternatives, then we can focus on the difference in total cost represented by

(TC 
= (v2Q2 - v1Q1) +  (F2 - F1)
(5-6)

which can be rewritten as

(TC 
= (v2Q2 + F2) - (v1Q1  +  F1)






=  TC2 - TC1
(5-7)

The choice of distribution or production methods often involves different cost functions so that one method is less costly for low volume levels and the other for high volume levels.  For such problems the usual approach is to find the volume level at which the alternatives have the same total cost.  Then we compare this cost breakeven volume with the volume level of expected operations.

4.
Cost breakeven can be written as


TC1
=  TC2

v1Q + F1 
=  v2Q + F2
(v1 - v2)Q 
=  (F2 - F1)

Q
=  (F2 - F1)/(v1 - v2)
(5-8)

Expression (5-8) will not have a solution if TC1 > TC2 or TC2 > TC1 for all Q.  That is, one alternative may result in a lower total cost at all volume levels so TC1 will never equal TC2.

When the cost curves do intersect (TC1 = TC2), one cost structure will be preferred for volume levels below Q, and the other will be preferred for volume levels above Q.

5.
The cost of a prediction error (CPE) is given by

CPE = Operating income for optimal action - Operating income for selected action
(5-9)

When revenues are not affected, expression (5-9) can be reduced to

CPE = Total cost for optimal action - total cost for selected action
(5-10)

Planning decisions about the volume and mix of production to be scheduled during a period are made under one of three possible conditions.  First, when there are no significant constraints on production and sales, the decision criterion is to maximize total contribution margin.

Second, when one resource is constrained, then the appropriate decision criterion is to maximize production of the product with the highest contribution margin per unit of the constrained resource. Computation of the contribution margin per unit of constrained resource is given by

CM per
  =
           Contribution margin per unit of output
 
(5-11)


Quantity of the constrained resource per unit of output

Third, when there are two or more constrained resources, product-planning decisions are facilitated by the use of linear programming.  This iterative solution technique finds the optimum production plan that satisfies simultaneously all of the specified constraints. 

TIPS FOR TRAPS

In solving operating planning problems the main issue is to develop and follow a strategy.  To supplement the strategy outlined in the previous section, we mention a few additional tips in this section.

1.
Decisions concern the future, not the past.  The results of past periods are only relevant to the extent that they help predict the future.

2.
Although fixed costs do not change when volume changes over some relevant range, they may be changed by decisions.  Conversely, variable costs may be unaffected by a decision.  Focus on how the decision under study will affect the costs, whether variable or fixed.

3.
Chapter four introduced the concepts of the contribution margin per unit sold and contribution margin as a proportion of each sales dollar.  Chapter five introduces the concept of the amount of contribution margin that can be generated from the conversion or use of particular resources to make products.  We start with each product, or a mix of products, and work backwards to figure out how much contribution margin could be earned by making that product or mix of products.  

4.
Some familiar rules of thumb do not apply to all cases.  For example, the "rule" that production would be discontinued if variable costs are not covered is too simplistic.  One must consider the costs of closing a plant and laying-off employees, the probable duration of the problem, and the costs of reopening the plant.  Therefore, we must be very careful to analyze all of the effects of a operating decision and not rely too heavily on familiar rules of thumb.

LEARNING OBJECTIVES

1.
Given a list of terms from this chapter and a list of definitions, be able to match each term with its correct definition.

2.
Given a definition of a key term from this chapter, be able to recall the correct term to associate with the definition.

3.
Given a key term from this chapter, be able to write from memory a definition of that term.

4.
Given a problem situation, be able to identify  and clearly describe each alternative.

5.
Given a problem situation, be able to determine if the situation involves (1) no resource constraints, (2) one resource constraint, or (3) more than one constraint.

6.
Given a problem situation, be able to determine the alternative which will result in the greatest operating income.

