Decision Making in

the Short Term

CULINARY CREATIONS SPECIALIZES
in catering weddings, corporate outings, and
dinner parties. As most of these events take
place on weekends, Culinary is booked solid
Friday through Sunday. Weekdays, however,
are far less active than weekends, and Culinary
often cannot generate enough business to
keep the staff busy Monday through Thursday.

A charity organization has just called to
ask whether Culinary Creations could cater
its annual fundraising dinner. The charity
would like to hold the dinner either on a
Wednesday or on a Saturday. The charity
expects 150 people to attend if the dinner
is on Wednesday and 200 people if the
dinner is on Saturday. Because it has a
limited budget, the charity is willing to
pay only $26 per attendee, regardless of
the day scheduled.

Culinary Creations’ owner, Monica, wants
you to handle the details of the deal. While
Monica is willing to reduce her normal
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profit markup for charitable causes, she
does not want to lose money on the event.
She asks you to figure out whether Culinary

should cater the event, and if so, on what day.
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Culinary Cuisine is a well-regarded catering service. Its owner, Monica, is preparing

a bid to cater a charity dinner.

LEARNING OBJECTIVES

After studying this chapter, you will be able to:

1 Understand the factors that trigger short-term
decisions.

2 Evaluate decision options using alternate
approaches.

3 Solve short-term decisions such as make versus
buy and special-order pricing.

4 Determine the best use of a resource in short
supply.

5 Consider the qualitative and longer-term
aspects of short-term decisions.

In Chapter 5, we learned that the Cost-Volume-
Profit (CVP) relation is useful for understanding
how revenues, costs, and profit vary as the volume
of business varies. Organizations use the CVP rela-
tion for many purposes: planning profit over the
short-term, measuring operating risk, and analyz-
ing short-term decision problems. However, many
short-term decisions deal with specific products,
customer orders, or departments. In these cases, it
often is more convenient to estimate the costs and
benefits of decision options directly.

We begin this chapter by discussing the central
feature of short-term decision problems. We then
discuss ways in which to evaluate such decisions.

We illustrate these approaches in the context of
Culinary’s decision as well as other typical short-term
decisions, including make versus buy and product
promotion. Finally, we discuss some of the qualitative
and longer-term considerations that often play a role
in short-term decisions.
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CHAPTER CONNECTIONS

@ In Chapter 7, we discuss operating budgets, which bridge the gap
between short-term planning and control. One important output
from budgeting is an income statement, which shows the cumula-
tive profit effect of numerous short-term decisions.

y N\
q Characteristics of Short-Term Decisions D
N 4

LEARNING OBJECTIVE

Understand the factors
that trigger short-term
decisions.

Most short-term decisions deal with temporary gaps between the demand and supply of
available capacity. These temporary gaps result because, in the short term, businesses
have a fixed supply of capacity but confront changing demand.

FIXED SUPPLY OF CAPACITY

Capacity is the maximum volume of activity that a company can sustain with available
resources. The Staples Center, where the Los Angeles Lakers play basketball, has the
capacity to seat 18,997 persons. Commercial printing presses, such as those used at the
Chicago Sun-Times, can produce approximately 60,000 pages per hour. A primary-care
physician has the capacity to see one patient every 10 to 15 minutes.

The decision of how much capacity to put in place is a long-term decision. Orga-
nizations make capacity decisions based on the expected volume of operations over
a horizon often spanning many years. They build plants, buy equipment, rent office
space, and hire salaried personnel in anticipation of the demand for their products
and services. Once installed, however, it is not easy to change the capacity level. It
takes time, effort, and money to build a new stadium, acquire and install a commer-
cial printing press, or hire another doctor. These actions are not easily reversible.
Consequently, in the short term, businesses must do the best with the capacity that
they have when dealing with fluctuations in demand.

Monica has made several long-term decisions concerning Culinary Creations.
For example, she considered whether she needed one, two, or three chefs to satisfy
her expected long-term demand. She purchased kitchen equipment and signed a
multiyear lease for the facility. Monica entered into such long-term cost commit-
ments to provide Culinary Creations with the capacity to supply a certain level of
catering service every day of the week.

DEMAND CHANGES FREQUENTLY

Even though Culinary Creations has access to the same kitchen facilities each day of
the week, most of the demand for catering service is during weekends. As a result,
Culinary often does not utilize its capacity fully during weekdays. In contrast,
demand exceeds supply on many weekends. Monica simply cannot accommodate
allweekend business opportunities.

Exhibit 6.1 illustrates the unavoidable temporary imbalances between the
demand and supply of organizational resources. This exhibit shows that we cannot
change the supply of capacity in the short term and that demand varies. Sometimes
demand exceeds available supply (i.e., there is excess demand), while at other times
available supply exceeds demand (there is excess capacity/excess supply).

For example, Radio City Music Hall in New York City cannot accommodate all
patrons wishing to see a popular new show even though the facility has 5,910 seats.
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At other times, however, it has seats to spare. From Radio City’s standpoint, both sit-
uations are undesirable. The theater is foregoing profit in the first instance and has
unused capacity in the second.

CLOSING THE GAP BETWEEN DEMAND AND SUPPLY

Effective managers anticipate the likelihood of such short-term gaps between
supply and demand when planning for capacity. Monica knows that weekends
are busier than weekdays for almost all caterers. It makes sense for her to work
out an arrangement with her chefs so that they work long hours during week-
ends and lighter schedules during weekdays. Similarly, electric utilities such as
Ameren have standby plants that they bring on-line only in times of peak
demand. Most companies also manage demand by raising prices during such
periods. Companies such as Apple and Hewlett-Packard, which sell PCs via retail
outlets, anticipate demand spikes and buildup inventories. Firms such as Toro
Corporation make snow throwers and lawn mowers in the same plant to deal
with seasonal demand patterns for these products. Despite such adjustments,
businesses can rarely match supply and demand exactly all the time. The core
problem of having to deal with some excess capacity or some excess demand in
the short term remains.
We can classify most short-term decisions into two broad categories.

® Decisions that deal with excess supply. Examples include reducing prices to
stimulate demand, running special promotions, processing special orders, and
using extra capacity to make some production inputs in-house (i.e., making
parts versus purchasing them from an outside supplier).

® Decisions that deal with excess demand. Examples include increasing prices to
take advantage of favorable demand conditions, meeting additional demand
by outsourcing production, and altering the product mix to focus on the most
profitable ones.

203
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Golf greens fees vary from sea-
son to season with demand.
(Eric Risberg/©AP/Wide World
Photos)
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GOLF GREENS FEES

Golf courses have a limited capacity. With 18 holes and only so much daylight,
courses can accommodate a limited number of patrons daily. In addition, the
demand for golf frequently varies by the season, the day of the week, and the time
of day. For example, in Myrtle Beach, South Carolina, the self-proclaimed “golf
capital of the world,” demand is highest during the spring and fall seasons. Demand
decreases during the summer and winter, when it is either too hot or too cold for
many golfers. Because the number of courses in Myrtle Beach is fixed (currently,
there are more than 100), greens fees, which influence demand, follow a similar
pattern—rates are approximately 100% higher in the spring and fall than during
the summer and winter.

In contrast, Pebble Beach, a world famous golf course located in California,
experiences high demand throughout the year because the weather is California
is usually suitable for golfing. As we would expect, its greens fees exhibit little varia-
tion over the year.

COMMENTARY: Similar to golf courses, hotels and airlines find it difficult to
adjust available capacity. Their demand also is seasonal and varies daily. As we
know, hotels and airlines routinely adjust their prices to match realized demand
conditions. Airlines offer “last-minute specials” to stimulate demand and increase
passenger load. Hotels in college towns charge premium rates during graduation
weekend.

Recall from Chapter 2 that the opportunity cost of a decision option is the
value of the next best option. The opportunity cost of excess capacity is zero because
there is no other profitable use for it. Therefore, any use of this excess capacity
that generates a positive contribution margin is worth considering. With excess
demand, it becomes necessary to forego some profitable uses of available capacity.
The opportunity cost of capacity is positive because we have to let go of some
opportunity. In this case, the decision is one of which opportunities to let go.

As you go through this chapter, please keep in mind that most short-term deci-
sions have longer-term implications. For example, a stellar catering job may not
only result in a long-lasting relationship with the charity, but also lead to engage-
ments with other charities or businesses. Because it is often difficult to measure the
profit impact of these long-term effects, managers usually focus their initial analysis
on the short-term costs and benefits, and then qualitatively consider any longer-
term implications. We discuss these qualitative considerations in detail later in the
chapter.

CONTEXTS FOR SHORT-TERM DECISION MAKING

Exhibit 6.2 illustrates some short-term decision contexts. When available capacity
exceeds demand, firms take actions to boost demand. Examples include pricing
special orders aggressively, favoring making versus buying components, and execut-
ing product promotions. These actions make sense because they put capacity that
is otherwise idle to productive use. Conversely, when there is excess demand, firms
try to allocate capacity to the most profitable use. They set a high bar for accepting
special orders and look for components that they could buy from suppliers rather


http://downloadslide.blogspot.com

To download more slides, ebooks, solution manual, and test bank, visit http://downloadslide.blogspot.com

GV Short-term Decisions Arise in Many Conlexts

Can we change
available capacity within
decision horizon?

e D

Short-term decision Long-term decision |
|
|

Economic xcess supply _} cess demand
feature of capacity for capacity

1 1

.

e
Special order Special order
Sample
decision < Make or buy Make or buy
contexts
Promotion ! Product mix |
-
N\ J

than produce internally. They also try to change their product mix to focus on the
most profitable products.

As Exhibit 6.2 also shows, dealing with temporary gaps between capacity and
demand is the essence of short-term decisions. However, whether we deal with
excess supply or with excess demand, the principles of controllability and relevance
that we discussed in Chapter 2 continue to guide us in identifying costs and benefits
that we must consider in making these short-term decisions. Let us see how we can
put these principles to work.
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The excess supply/excess demand classification is a helpful way for us to evaluate
Culinary Creations’ decision problem, a special order. Let’s begin by checking
whether Culinary has engagements on the charity’s requested dates. Wednesday is
open, and it is highly unlikely that Culinary will receive another catering request for
that date. Currently, Saturday is also open. However, Culinary almost surely will receive
another catering request for that date, at the average size of 120 persons. Thus, one
decision option features excess supply, and another deals with excess demand.

To evaluate these options, let’s start with Culinary’s income statement, shown in
Exhibit 6.3. Using this information, you calculate Culinary’s average cost per person
served as $900,000/30,000 persons = $30. Because the charity will pay only $26 per
attendee, it appears at first look that accepting this proposal will result in a loss. If
you based your recommendation on this information alone, you would tell Monica
to decline the engagement.

However, you realize that it is premature to make this recommendation. Exhibit
6.3 is not in the contribution margin format. You know that some of the costs in this
exhibit are controllable with respect to Culinary’s options, but others are not. As a
result, you realize you need to refine your analysis.

LEARNING OBJECTIVE

Evaluate decision options
using alternate approaches.
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1DV Culinary Creations: Income
Statement for the Most Recent Year
Revenues
Total number of people served = 30,000 $1,080,000
Expenses
Food and supplies $300,000
Utilities (gas, electricity, and water) 30,000
Wages for temporary (serving) staff 75,000
Transportation to and from engagements 45,000
Kitchen equipment and utensils 50,000
Salaried staff 325,000
Rent 75,000
Total expenses $900,000
Profit before taxes $180,000

J

The revenue portion is relatively straightforward. Dividing $1,080,000 in reve-
nues by 30,000 persons served, you estimate that Culinary obtains $36 from each
regular patron, compared to $26 from each person attending the charity dinner.

To figure out controllable costs, you begin as in Chapter 4 by identifying fixed
and variable costs. You also settle on using the high-low method. The accountant
provides you with Culinary’s income statements for the past four quarters of opera-
tions, shown in Exhibit 6.4. You observe that the fourth quarter has the highest
activity level, with 9,000 people served and a corresponding total cost of $243,750.
The first quarter has the lowest activity level, with 6,000 people served and a corre-
sponding total cost of $206,250. Using these two cost observations, you estimate the
variable cost per person served as $12.50 and the quarterly fixed costs as $131,250.

With these estimates in hand, you can identify the value of each of Culinary’s
options. Of course, one option available for Culinary is to maintain the status quo by
not catering the charity event at all (option 1)—thus, the value of this option is $0.
As in Chapter 2, we define the value of the other options by calculating the incre-
mental revenues and costs relative to the status quo. In the language of Chapter 2,
these are the controllable costs and benefits of a decision option. Thus, relative to not
catering the charity event (the status quo):

e If Culinary caters the charity dinner on Wednesday, it expects to serve 150
additional persons at a price of $26 per person. Incremental revenues,
therefore, are $3,900. At $12.50 per person, incremental costs for 150 persons
are $1,875. Subtracting the incremental costs from the incremental revenues,
the value (change in profit) of catering the charity dinner on Wednesday is

$2,025.

CHAPTER CONNECTIONS

@ In Chapter 4, we discussed three methods—account classifica-
tion, high-low, and regression analysis—to estimate the unit
variable cost and total fixed costs. Recall that the high-low
method uses two observations—the high activity level and the
low activity level—to estimate the cost equation.
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Culinary Creations: Income Statements for the Past Four Quarters
Quarter
Total Fourth Third Second First

Total number of people served 30,000 9,000 7,000 8,000 6,000
Revenue $1,080,000  $324,000 $252,000 $288,000 $216,000
Expenses
Food and supplies $300,000 $90,000 $70,000 $80,000 $60,000
Utilities 30,000 8,250 7,250 7,750 6,750
Wages for temporary (serving) staff 75,000 21,000 18,000 19,500 16,500
Transportation 45,000 12,000 11,000 11,500 10,500
Kitchen equipment and utensils 50,000 12,500 12,500 12,500 12,500
Salaried staff 325,000 81,250 81,250 81,250 81,250
Rent 75,000 18,750 18,750 18,750 18,750
Total expenses $900,000 $243,750  $218,750 $231,250  $206,250

Croﬁt before taxes $180,000  $80,250 $33,250 $56,750 $9,750 )

Vi Check It! Exercise #1

Use the following template and data for Quarters 1 and 4, to verify the estimates
of the unit variable cost and quarterly fixed costs.

Difference in total costs (1)

Difference in total number of persons (2)

Unit variable cost 3) = (1)/(2)

Total costs for fourth quarter (4)

Estimated variable costs for (5) = (3) X number
fourth quarter of persons
Quarterly fixed costs (6) = (4) — (b)

Solution at end of chapter.

e If Culinary caters the charity dinner on Saturday, it expects to serve 200
additional persons at a price of $26 per person, generating $5,200 in revenue.
However, Culinary will also lose the business of 120 regular patrons at $36 per
person, or $4,320. Incremental revenues are, therefore, $5,200 — $4,320 =
$880. Culinary would also incur additional variable costs of $1,000, which
represents the $12.50 cost per person for the 80 extra meals served (200 meals
it could serve at the charity dinner — 120 meals it otherwise expects to serve).
Thus, the value of catering the charity dinner on Saturday is $880 — $1,000 =
($120).

Exhibit 6.5 summarizes this information. You find that catering the charity dinner
on Wednesday is the best option for maximizing short-term profit. Your calcula-
tions also reveal that Culinary will realize more profit if it rejects the catering event
rather than accepting it for Saturday. (Why? Because accepting the charity event
for Saturday results in a loss of $120 relative to the status quo of not catering the
charity event.)
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Exhibit 6.5 Culinary Creations: Incremental Costs and Revenues
Relative to not Catering the Charity Event

Cater on Cater on
Wednesday Saturday

Incremental revenues from catering the charity organization

(= $26 X 150; $26 X 200) $3,900 $5,200
Lost revenues from regular business

(= $36 X 0; $36 X —120) $0 ($4,320)
Net incremental revenues M $880

Incremental costs associated with catering the charity event

(= $12.50 X 150; $12.50 X 200) $1,875 $2,500
Cost savings from regular business

(= $12.50X 0; $12.50X —120) %o ($1,500)
Net incremental costs $1,875 $1,000
Incremental contribution margin $2,025 ($120)
Less: Avoidable fixed costs _$0 $0
Value (incremental profit) $2,025 ($120) )

Why is it profitable for Monica to accept the charity event for Wednesday but
reject it for Saturday? The answer is that Culinary has excess capacity on Wednesday
but not on Saturday. On Wednesday, Monica has no alternative use for her catering
capacity. Thus, each person attending the charity dinner has a unit contribution
margin of $13.50—the revenue of $26.00 per person less the unit variable cost of
$12.50. Culinary will increase profit by accepting the charity event. The value from
using the capacity for the dinner, $13.50 per person, exceeds its opportunity cost of
$0—that is, it is better than letting the capacity be idle.

The excess demand for Saturday changes the story. Each person attending the
charity dinner still contributes $13.50 in contribution margin. However, we have an
alternate use for the capacity. Thus, the opportunity cost is $23.50 per person, the
unit contribution margin from each regular customer ($36.00 price — $12.50 unit

APPLYING THE DECISION FRAMEWORK

What Is the ~ Should Culinary Creations cater the charity’s annual fundraising
Problem? dinner?

What Are the Culinary Creations has three options:

Options? .
P 1. Do not cater the charity event.

2. Cater the charity event on Wednesday.
3. Cater the charity event on Saturday.

What Are the  You summarize your estimates of the costs and benefits as follows:

Costs and ; ;
Option Value (Change in profit,
Benefits? £ (Ghange in prof)
Do not cater the charity event $0
Cater charity event on Wednesday $2,025
Cater charity event on Saturday ($120)
Make the You recommend that Culinary Creations cater the charity event on

Decision! Wednesday, as this option leads to the highest profit.
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variable cost) displaced. Even after adjusting for the contribution margin from 80
additional persons served at the charity event, it is still more profitable to serve regu-
lar customers, as our calculations in Exhibit 6.5 show.

RELEVANT COST ANALYSIS

Recall from Chapter 2 that in picking the best decision option from among a set of
available decision options, we could consider controllable costs and benefits or relevant
costs and benefits. As mentioned earlier, we identify controllable costs and benefits
depending on the change relative to the status quo. We defined relevant costs and
benefits as those costs and benefits that differ across options and showed that focusing
on relevant costs, or performing relevant cost analysis, often simplifies the analysis.

Relevant cost analysis is particularly useful when maintaining the status quo is not
feasible. In such cases, we choose any feasible option as a baseline or a “benchmark”
against which to evaluate other options. Relevant cost analysis involves focusing on
only those costs and revenues that differ from this benchmark option. For this rea-
son, some refer to relevant cost analysis as the incremental or differential method.

Exercise #2 lets you practice the incremental approach. After you complete this
exercise, use the profit estimates in Exhibit 6.5 to verify that Monica would gain
$2,145 by catering the charity event on Wednesday rather than on Saturday.

CHAPTER CONNECTIONS
Recall from Chapter 2 that a cost or benefit is relevant if its
amount differs for at least one decision option.

B @48 Check It! Exercise #2
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AN ALTERNATE APPROACH

Relevant cost analysis uses the fewest calculations necessary to evaluate Culinary’s
options. However, when decision options involve numerous cost items, many man-
agers find it more convenient to include some or even all noncontrollable costs or
revenues in their calculations. This approach makes the calculations more mechani-
cal because we do not have to decide whether a cost or benefit is controllable or
relevant. Moreover, the amounts for each option correspond more closely with the
actual cash flow under each option. In essence, depending on whether the manager
considers some or all of the noncontrollable costs and benefits, this approach
involves putting together a partial or complete contribution margin statement for
each option.

Such a mechanical approach, if done correctly, does not alter the rankings of the
options—the inclusion of noncontrollable costs affects the contribution margin of
each option by an identical amount. Some call this method the totals or gross
approach because it considers the gross revenues and costs associated with each
option, rather than the incremental amounts relative to the benchmark option.

To illustrate the difference between this approach and relevant cost analysis,
consider the item “Lost revenues from regular business” in Exhibit 6.5. As reported
there, Culinary expects Saturday night revenues from its regular customers of $4,320
if it does not cater the charity event or caters it on Wednesday. However, it expects
Saturday night revenues of $0 from its regular customers if it caters the charity event
on Saturday.

Back in Exhibit 6.5, we calculated the incremental revenue from regular clients as
$0 for the Cater on Wednesday option. That option did not affect the amount of
revenue expected during the week from regular clients. However, we calculated the
incremental revenue from regular clients as —$4,320 for the Cater on Saturday option
because Culinary would lose that amount of revenue—from regular clients—it Culi-
nary were to cater the charity event on Saturday.

In contrast, the amounts in Exhibit 6.6 represent gross amounts associated with
the different options. If Culinary chooses not to cater the event at all, or decides to
cater the event on Wednesday, then the revenue from regular customers will be
$4,320. If Culinary chooses to cater the event on Saturday, then the revenue from
regular customers will be $0. You can follow the same steps in identifying the gross
amounts for the variable costs.

Notice that the ranking of the two catering options is the same in Exhibit 6.6 as it
is in Exhibit 6.5. If you compare Culinary’s anticipated profit from catering the

I GNOINRIN Culinary Creations: Evaluating Decision Options
with a (limited) Contribution Margin Statement
Do not Cater Cater on Cater on
Event Wednesday  Saturday

Revenue from charity organization
(= $26 X 0; $26 X 150; $26 X 200) $0 $3,900 $5,200
Revenue from regular business
(= $36 X 120; $36 X 120; $36 X 0) 4,320 4,320 0
Total Revenue $4,320 $8,220 $5,200
Less: Variable costs
(= $12.50 X 120; $12.50 X 270; $12.50 X 200) $1,500 $3,375 $2,500
Contribution margin $2,820 $4,845 $2,700
Less: Fixed costs 0 0 0
Profit before taxes $2,820 $4,845 $2,700
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event on Wednesday, or $4,845, to the anticipated profit of $2,820 for not catering
the event at all, the increase in profit is $2,025 for catering the event on Wednesday.
A similar comparison of the profit for catering on Saturday, or $2,700, with the
$2,820 profit from not catering the event shows a loss, or $120, from catering the
event on Saturday. These amounts—$2025 and (.‘$120)—c0rrespond exactly to our
calculations in Exhibit 6.5.

COMPARING THE METHODS

Asyou can see, we get the same answer with all three approaches. As in Exhibit 6.5,
we can choose by comparing the value of each option, identifying controllable
costs and benefits as the items that change relative to the status quo. In Check it!
Exercise #2, we ranked options by choosing a feasible option as the benchmark, and
identifying relevant costs and benefits as the items that change relative to this
benchmark. Finally, rather than focus on incremental items (relative to the status
quo or any feasible option), in Exhibit 6.6, we considered some noncontrollable
costs and benefits to construct a partial contribution margin statement. (The state-
ment is partial because we do not consider costs and revenues for the entire week
or consider fixed costs.) We can then directly compare the profit earned under
the options.

In general, analysis that considers only controllable or relevant costs is more effi-
cient when decision options differ only with respect to a few benefit and cost items.
It allows us to pick the best option quickly by evaluating each relative to the status
quo (as we did for Culinary Creations in Exhibit 6.5). The totals method might be
preferable in decisions involving many costs and benefits. Ultimately, all the meth-
ods are equivalent, but certain decision problems lend themselves better to one
approach relative to the other. You are also likely to encounter all of these approaches
in your workplace.

[/ N\
q Additional Examples of Short-Term Decisions D
N /

In this section, we present two additional examples of short-term decisions. The first
looks at short-term promotions to deal with excess capacity. The second considers a
make-versus-buy decision in a setting with excess demand. We encourage you to
work through these examples to solidify your understanding of how to approach
short-term decisions.

EVALUATING SHORT-TERM
PROMOTION DECISIONS

Superior Cereals estimated demand for its generic breakfast cereal poorly. There-
fore, it currently has more boxes of “toasted honey flakes” than it could sell at the
product’s usual price. Superior normally sells toasted honey flakes to supermarkets
for $2.00 per box and earns $0.72 in unit contribution margin.

Superior’s management has come up with the following two options to address
the current inventory of 50,000 boxes:

* Emphasize Institutional Sales: Sell 25,000 boxes of toasted honey flakes to
supermarkets for $2 per box, and the remaining 25,000 boxes to institutional
buyers (e.g., hospitals, schools) for $1 per box.

e Issue a Rebate: Print a coupon in the local newspaper, offering consumers a
rebate of $0.50 for every box top of toasted honey flakes submitted to Superior.

LEARNING OBJECTIVE

Solve short-term decisions
such as make versus buy
and special-order pricing.
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It will cost Superior $5,000 to advertise the campaign in local newspapers and
process the rebates. Superior anticipates supermarket sales of 45,000 boxes and
paying out the rebate on 22,000 boxes. Superior will sell the remaining 5,000
boxes for $1 per box to institutional buyers.

Our first step is to figure out the status quo. How many boxes would Superior sell if
it did nothing? We do not have this information. However, not having this information
does not hinder our analysis. We can address Superior’s issue using relevant cost analy-
sis where we use either of the options as the benchmark. We also could make the deci-
sion using the totals or gross approach where we calculate gross revenues and costs.

Exhibit 6.7 presents the calculations for Superior’s decision under the gross
approach. Check It! Exercise #3 asks you to make the decision using relevant cost
analysis.

Suj) erior Cereals is consid- In Exhibit 6.7, we set the variable costs for each decision option to equal $0. Why?
ering the use of rebates to

stimulate demand. (image100, ~ Because Superior has already incurred the variable costs for making the 50,000 box-
Age Fotostock America, Inc.) es, these costs are sunk. Thus, we exclude them from the analysis. However, we could
have included variable costs, noncontrollable for this decision, in our analysis.
Including this item does not change the rank ordering of options, or the differencein
profits between options, meaning that our decision would not change as well.
Exhibit 6.7 shows that Superior maximizes its short-term profit by issuing a rebate.
This option increases profit by $4,000 over the “emphasize institutional sales”
option.

MAKE-VERSUS-BUY DECISIONS

Precision Piston Rings manufactures piston rings for automobile engines. The com-
pany anticipates that it will produce 470,000 piston rings in the coming year and
earn a contribution of $5 per ring. At this level of production, Precision will operate
at 94% of its available capacity of 500,000 piston rings. Equivalently, because Preci-
sion produces eight rings per hour, the anticipated production will consume 58,750
of its available 62,500 machine hours.

I DGO INREN Superior Cereals: Evaluating
Options Using the Gross Approach
Emphasize
Institutional
Sales Issue Rebate

Supermarket sales—full price 25,000 boxes 23,000 boxes
Supermarket sales—rebate — 22,000 boxes
Institutional sales 25,000 boxes 5,000 boxes
Wholesale price per box $2.00 $2.00
Price per box with rebate — $1.50
Institutional price per box $1.00 $1.00
Supermarket sales—full price $50,000 $46,000
Supermarket sales—rebate — 33,000
Institutional sales 25,000 5,000
Total revenues $75,000 $84,000
Variable costs 0 0
Contribution margin $75,000 $84,000
Advertising and processing

costs 0 5,000
Profit $75,000 $79,000
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am\4 Check It! Exercise #3

Verify that the incremental profit from the “issue a rebate” option relative to
“emphasize institutional sales” option is $4,000.

Incremental Boxes Incremental
Relative to “Emphasize Cost or Benefit
Institutional Sales” for “Issue Rebate”

Incremental revenues

Supermarket sales—full price —2,000 (= 23,000 — 25,000)

Supermarket sales—rebate +22,000 (= 22,000 — 0)

Institutional sales —20,000 (= 5,000 — 25,000)
Total incremental revenues
Less: incremental variable costs
Incremental contribution margin
Less: incremental fixed costs $5,000
Incremental profit

Solution at end of chapter.

Patrick O’Toole, the owner of Precision Piston Rings, notes that Precision has
unused capacity of 3,750 machine hours (62,500 — 58,750). Thus, he wonders if he
could increase profit by using this capacity to make the jigs and fixtures he needs
and not buy them from a supplier. Currently, Precision pays an outside supplier
$162,500 for 25 jigs, or $6,500 per jig. (Jigs and fixtures, which wear out on a regular
basis, hold the ring in place during machining operations.)

Making the jigs in-house will cost $25,000 per year in additional fixed costs (for
new tools and equipment), $4,000 per jig in materials and labor costs, and consume
200 hours of machine time per jig. Because of design and quality considerations,
Patrick believes that he should either make all of the jigs or buy all of the jigs (i.e.,
he is not interested in making some jigs and buying the rest).

We can therefore summarize Patrick’s two options as follows:

* Buy jigs: Continue to buy the 25 jigs from an outside vendor at a price of
$6,500 per jig.

®  Make jigs: Make the jigs in house using 200 machine hours per jig, spending
$25,000 per year in fixed costs for tools and $4,000 per jig for materials and labor.

Buying 25 jigs at $6,500 per jig costs $162,500. At first look, making 25 jigs at
$4,000 each plus $25,000 in fixed costs will total $125,000. Thus, you might con-
clude that Patrick should make the jigs, as doing so saves $37,500.

This conclusion is incorrect, however. When you calculate incremental revenues
and costs, you see that Precision’s annual profit will decrease by $12,500 if it makes
the jigs in-house, as Exhibit 6.8 shows.

Why is our initial calculation of a savings of $37,500 incorrect? Precision’s plant
is operating near capacity. Therefore, it cannot make all of the jigs and all of the
rings using its current facilities. Making all of the jigs requires that Patrick cut back
on the number of rings, as he will have to divert some machine hours from making
piston rings. This excess demand means that capacity has a positive opportunity
cost. For Precision, this cost is the loss in contribution margin of $50,000 (10,000
rings X $5 per ring) that Precision could have otherwise generated. Consequently,
it is relatively more profitable for Precision to use the capacity for its primary prod-
uct, piston rings, and purchase the needed jigs from its supplier. Relative to making
jigs, profit in this case would improve by $12,500 ($50,000 — $37,500).
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Solution at end of chapter.

I GNOINRIN Precision Piston Rings: Evaluating Options Using

the Incremental Approach

Buy

Detail (status quo) Make
Jigs per year 25 25
Machine hours needed to make jigs 200 hours/jig X 25 jigs — 5,000
Machine hours available 62,500 — 58,750 hours 3,750 3,750
Machine hours diverted from 5,000 — 3,750 hours 0 1,250
making rings
Piston rings that could be made with 8 rings/hour X 1,250
diverted machine hours hours 0 10,000

Increment Due
to Make

Saved payments to outside vendor $6,500/jig X 25 jigs $162,500
Materials and labor costs to make jigs $4,000/jig X 25 jigs (100,000)
Tools and equipment Given (25,000)
Apparent savings from Make $37,500
Lost contribution from using machine
hours to produce jigs in house 10,000 rings X $5/ring ($50,000)
Incremental profit (value) ($12,500)

\4 Check It! Exercise #4

Verify that the total cost of buying the jigs is $112,500 and that the total cost of
making the jigs is $125,000. Our analysis focuses on costs because there are no
revenues under the buy option, and the make option leads to a reduction in rev-
enues (a cost). The answer does not change whether we classify the contribution
margin from the 10,000 rings as “lost” under the make jigs option or as “gained”

under the buy jigs option.

Contribution margin on 10,000 rings

Payment to outside vendor
Materials and labor to make jigs

Tools and equipment
Total effect on profit

Buy Jigs Make [igs
0
($112,500) ($125,000)

[/ N\
([ Determining the Best Use of a Scarce Resource D
N /

LEARNING OBJECTIVE

Determine the best use of a
resource in short supply.

So far in this chapter, we have evaluated short-term decisions that have a limited
number of options. We identify all of the options and then evaluate them either by
performing incremental analysis or by constructing a (partial) contribution margin
statement for each option, then comparing the contribution margins.

In some cases, however, the number of available options can be very large. Consider
a company that is deciding how best to use 1,000 hours of machine time to make its
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2 Connecting to Practice

PRICE-GOUGING WHEN DEMAND Is HiGH

The Federal Energy Regulatory Commission’s report on the 2001 power crisis in
California provides an example of price gouging and its consequences. The report
alleges that a firm prolonged an outage at a power plant to take advantage of
higher prices the state was paying at the height of the crisis. That is, the firm
reduced capacity in a period with peak demand, driving up prices for the capacity
that stayed on line. The report estimates that the firm earned more than $10 mil-
lion extra in energy sales from its other plants. The investigation ended when the
firm agreed to refund the state $8 million, without any admission of guilt.

COMMENTARY: Price gouging occurs when a firm exploits temporary excess
demand to raise prices to unreasonable levels. Such excess demand frequently
stems from natural disasters such as floods and hurricanes.

Source: FERC report, CNN, November 17, 2002; Atlanta Business Journal, March 3,
2003; WSWS.org, September 28, 2002.

three products. The problem is that 1,000 machine hours are not enough to meet the
demand of all three products.

How should the company decide how much of each product to produce? When
demand is high and a resource is in short supply, we should rank products by the
contribution margin per unit of the resowrce and not by the contribution margin per
unit of the product. This is a general rule for solving problems with excess demand.
The logic is that, for a resource in short supply, the opportunity cost of the resource
is positive (as we saw in the Precision Piston Rings example). Consequently, we put
the resource to its best possible use. This means ensuring that the contribution mar-
gin per unit of the resource from this use exceeds that foregone by putting it to the
next best use.

To illustrate this rule, let’s consider an example—Aero Toys, which manufactures
and sells toy airplanes. Aero, owned and operated by Amelia Hart, has a factory in
Boston, Massachusetts, and manufactures three different kinds of toy planes: Fight-
erJet, JumboJet, and Super]et. The demand for Aero’s planes is highest during the
months of October and November, when retailers want a large stock available for
holiday shopping. Expecting this trend to continue, Amelia wonders about how best
to utilize her available capacity. What combination of toy planes should she pro-
duce? Exhibit 6.9 presents key operating data.

As Exhibit 6.9 shows, Aero has 9,000 production hours available for November.
At a production rate of 50 per hour, Aero could produce a maximum of 450,000
units of Fighter]et if it uses all of its production capacity to make this product. At a
rate of 25 units per hour for JumboJet and 15 units per hour for SuperJet, Aero
could produce a maximum of 225,000 units of JumboJet and 135,000 units of Super-
Jet, respectively. Thus, Aero could meet the individual demand for any one of the
product comfortably.

Unfortunately, meeting the demand for «ll the jets is impossible. Producing
200,000 Fighter]Jets at 50 units per hour would require 4,000 hours. Similarly, pro-
ducing 100,000 JumboJets at 25 units per hour and 60,000 Super]et at 15 units per
hour would require 4,000 hours for each line. Thus, producing all the Jets at full
demand requires 12,000 total production hours. Amelia does not have that much
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| Aero Toys: Key Operating Data
FighterJet JumbolJet SuperJet
Demand (in units) for November 200,000 100,000 60,000
Unit price $40 $60 $80
Unit variable cost $25 $35 %40
Unit contribution margin $15 $25 $40
Production rate (units per hour) 50 25 15
Available production hours in
November 9,000
\ Total monthly fixed costs $4,000,000 J

capacity at her disposal. She has only 9,000 hours, not 12,000 hours. The question
then is how many of each plane should Amelia produce to maximize the profit for
November?

To answer this question, Amelia carefully studies the profitability of each toy
plane. Looking again at Exhibit 6.9, Amelia notices that the high-priced Super]et
has the highest unit contribution margin ($40), followed by the JumboJet ($25),
and the FighterJet ($15). Based on this information, Amelia decides to give the
highest priority to the Super]et and meetits demand. If any unused capacity remains,
she will consider the JumboJet and, finally, the Fighter]Jet.

If Amelia implements this decision rule, meeting all of the SuperJet’s demand of
60,000 units will require 4,000 production hours. Of the 5,000 production hours
that remain, Amelia will use 4,000 to meet all of the demand for the JumboJet. The
company will then have 1,000 production hours available for Fighter]et, which will
allow Amelia to produce only 50,000 units. Although uncomfortable with losing a
sizeable portion of the demand for FighterJet, Amelia believes that she will be doing
the best she can with the available capacity.

Let us calculate Amelia’s expected profit from this decision. The contribution
margin from making and selling 60,000 units of Super]et, 100,000 units of JumboJet,
and 50,000 units of FighterJet is (60,000 X $40) + (100,000 X $25) + (50,000 X
$15) = $5,650,000. Subtracting the $4,000,000 in fixed costs, we therefore estimate
Amelia’s profit before taxes as $1,650,000. Amelia is pleased with this profit
estimate.

After a couple of sleepless nights, Amelia realizes how she can do even better.
From an Executive MBA program she had attended some time ago, Amelia recalls
the general rule that we described earlier: To maximize profit when capacity is in
short supply, maximize the contribution margin per unit of capacity. Amelia quickly revis-
es her analysis of each jet’s profitability. Exhibit 6.10 presents her findings.

Notice from panel A of Exhibit 6.10 that for the FighterJet, a production hour
yields a contribution margin of $750, which equals 50 units produced times the $15
unit contribution margin. Similarly, a production hour devoted to making JumboJet
yields a contribution margin of $625, and a production hour devoted to making
Super]etyields a contribution margin of $600. Thus, giving top priority to FighterJet
makes the most sense. JumboJet is the next ranked product, with Super]et taking up
any residual capacity.

Panel B of Exhibit 6.10 shows the time allocation under Amelia’s revised ranking of
the products. Aero will use 4,000 hours each (or 8,000 production hours in total) to
meet all of the demand for FighterJet and Jumbo]et, yielding a combined contribution
margin of $5,500,000. With the remaining 1,000 hours, Aero will produce and sell
15,000 units of SuperJet, earning an additional contribution margin of $600,000. This
product combination yields a total profit before taxes of $2,100,000. This amount is
$450,000 greater than the $1,650,000 profit before taxes from her previous choice.
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Aero Toys: Most Profitable Production Schedule for November
Panel A: Determine Contribution Per Unit of Scarce Resource
FighterJet JumboJet SuperJet
Demand (in units) for November 200,000 100,000 60,000
Unit price $40 $60 $80
Unit variable cost $25 $35 $40
Unit contribution margin $15 $25 m
Production rate (units per hour) 50 25 15
Contribution margin per production hour $750 $625 $600
(= unit contribution margin X production rate)
Product rank for scheduling production 1 2 3
Panel B: Allocation of Time Among Products
Production Unit
Time Available Rate Time Used Contribution Total
Product (hours) (units /hr) Units Made (hours) Margin Contribution
FighterJet 9,000 50 200,000 4,000 $15 $3,000,000
JumboJet 5,000 25 100,000 4,000 $25 2,500,000
SuperJet 1,000 15 15,000 1,000 $40 600,000
Total contribution $6,100,000
— Fixed cost 4,000,000
= Profit $2,100,000
S J

v Check It! Exercise #5

Assume the production rates of FighterJet, JumboJet, and Super]Jet are 50, 25, and
20 units per hour, respectively (all other information is the same). Verify that the
most profitable schedule calls for production of 200,000 units of FighterJet, 50,000
units of JumboJet, and 60,000 units of Superfet. Also verify that Aero’s profit
before taxes will be $2,650,000 at these production levels.

Fighterfet Jumbofet Superfet

Maximum demand (units) 200,000 100,000 60,000
Unit contribution margin $15 $25 $40
Production rate 50 25 20

(units per hour)
Contribution margin per

production hour
Rank for scheduling

production
Product Time Production Units Time Contribution

Available  Rate Made Used Margin

Total contribution margin
Total monthly fixed costs
Profit before taxes
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In the Aero example, we considered a case in which there is only one resource
whose supply is limited. Often, organizations face this situation with multiple
resources at the same time. Managers must therefore consider the constraints posed
by all of the resources. Multiple-resource cases are similar to the one-resource case
presented above. However, dealing with them requires applying the advanced meth-
ods of linear and integer programming, topics discussed in upper-level classes in opera-
tions management.

We have examined four contexts for short-term decisions: special order, product
promotion, make or buy, and product mix. In Appendices A and B, we examine two
more contexts: “sell now or process further” decisions and “product add/drop”
decisions. As you will notice there, the key issue in these settings is dealing with
some significant costs that are not controllable and thus not relevant for the deci-
sion at hand.

7
= Connecting to Practice

THEORY OF CONSTRAINTS

Aero Toys’ solution relates to a core message of the Theory of Constraints (TOC).
Eli Goldratt, who established the Goldratt Institute, popularized this approach to
problem solving that deals with excess demand by identifying and obtaining the
maximum value from the factors that constrain profitability. A key prescription is
to maximize the value of the amount of production (throughput) processed in the
constraining resource. TOC looks to maximize throughput margin, defined as unit
price less materials cost, by focusing on those products that yield the largest
throughput margin per capacity unit of the constraining resource.

COMMENTARY: In her solution, Amelia maximizes the contribution margin per
unit of the scarce resource because she defines all variable costs (materials, labor,
variable overhead, and variable selling expenses) as controllable with respect to
her product-mix decision. Her solution would coincide with the TOC prescription
if she defines only materials costs as controllable. The specifics of the individual
situation and the decision horizon determine whether a given cost or benefit is
controllable. The solution methodology is the same after classifying costs and ben-
efits per their controllability.

P
q Qualitative Considerations D
A

J

LEARNING OBJECTIVE

Consider qualitative and
longer-term aspects of
short-term decisions.

In the previous sections, we focused on how managers could improve short-term
profit when faced with a temporary gap between supply and demand. We illustrat-
ed how the concepts of controllability and relevance guide the proper choice from
a set of options. In these analyses, however, we ignored the potential longer-term
implications of these short-term actions. Because these long-term effects could vary
across decision options, they might be relevant. Why then does our approach make
sense? Why are we ignoring potentially relevant long-term costs and benefits?
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The short answer is that we want to keep the decision problem as simple as possi-
ble. Such simplification frequently is the first step for many managers. Quantifying
the longer-term implications of short-term actions is difficult. In many cases, qualita-
tive assessments are the only ones possible, and large estimation errors accompany
such assessments. As a result, many managers follow a “peel the onion” approach.
They first estimate the short-term effects and then expand the range of considered
factors.

Quantitative analysis of different decision options is extremely important, yet it
constitutes just one input into decision making. Effective managers articulate and
consider the longer-term implications of short-term decisions, even if only on a
qualitative basis. It is important for managers to do so because of potential trade-offs
between short-term and long-term interests. An option may cost the company in the
short term but may be the most beneficial one from a long-term perspective. Look-
ing out for long-term profit by not turning away loyal clients and preserving reputa-
tion in the marketplace might sway the manager from the option that maximizes
short-term profit.

Almost every business example that we have discussed in this and the previous
chapters offers us the opportunity to appreciate such a trade-off. Let us begin with
the vignette in Chapters 1 through 4, Hercules Health Club. Self-sustaining classes
such as yoga have long-term value because they preserve some flexibility with respect
to future choices. If Tom and Lynda offer the yoga class and it turns out not to be
attractive, they could cancel it and reconsider lowering the membership fee. Sup-
pose they lower the membership fee now and it proves insufficient to stem defec-
tions to Apex. They may then find it hard to raise fees to the original levels and try
out the yoga class as an alternate strategy. Indeed, the differential ease in lowering
versus raising prices is why firms offer discounts rather than reduce the list price. It
is much easier to cancel the discount program! Managers often use the term real
options to denote the flexibility associated with different options and use advanced
mathematical techniques to value the real options.

The case of Precision Piston Rings is also instructive. The quality of piston rings is
extremely important to the functioning of an automobile engine. The market for
piston rings is very competitive because many suppliers vie for business from the
major automobile companies. It may be in Precision’s best interest to make its own
jigs and fixtures and other needed machine tools in-house because the quality of
those items determines the quality of the piston rings. The improved quality may
result in Precision being better off in the end, even if the short-term costs of in-house
production are higher. Of course, this decision is much easier if in-house production
also lowers short-term costs.

In the case of Culinary Creations, short-term interests and long-term interests are
aligned closely. In the short term, it is profitable for Culinary Creations to accept the
charity engagement’s Wednesday offer. This action is probably in Culinary Cre-
ations’ long-term best interests as well. It may lead to future business with the charity
organization, build community goodwill, and secure future business with individu-
als who are attending the charity event.

Conceptually, many long-term implications arise because people outside the
firm, such as customers, suppliers, and competitors, respond to the firm’s decisions
and actions. Precision’s higher quality might generate more business from its cus-
tomers. Similarly, catering the charity dinner may build community goodwill for
Culinary Creations. Successful managers’ choices account for how such external
parties are likely to respond to the various options.

As Exhibit 6.11 illustrates, financial considerations might be the meat, but quali-
tative and long-term considerations provide essential ingredients that can help
determine which short-term option to implement. In the case of Superior Cereals,
the manager in charge of a national brand is probably well aware that local store
brand manufacturers will mimic any new product introduction. They will account
for this behavior when scheduling the promotion and advertising campaigns. In
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IS GUORBOE Qualitative Considerations Influence Short-Term Decision Making

Short-term financial
considerations

ey @

Short-term nonfinancial
considerations

Long-term considerations

. J

turn, Superior’s management will consider such intentions on the part of national
brand manufacturers when taking appropriate actions. Game Theory, a branch of
economics, deals with the formal study of such strategic behavior of decision mak-
ers. You may encounter this topic in your economics courses.

In this chapter, we discussed the nature of short-term decisions and developed an excess
supply/excess demand “lens” with which to view such problems. We then discussed and
illustrated how businesses could evaluate options for closing the gap between the supply
and demand of available capacity. Our examples, which span service (Culinary Catering),
manufacturing (Precision Piston Rings), and merchandising (Superior Cereal), underscore
the universal applicability of these ideas. Finally, we discussed some of the qualitative and
longer-term issues that invariably play a role in short-term decision making.

In the next chapter, we bridge the gap between short-term planning and control. Our
primary focus is on budgeting, a subject of importance to all organizations.

([RAPID REVIEW |)

LEARNING OBJECTIVE

¢ Shortterm decisions are responses to a mismatch

short-term decisions.

downturns, capacity utilization goes down. During

Understand the factors that trigger ] between supply (capacity) and demand. During demand

.

demand upturns, there is a shortage of available capacity.

* Managers choose capacity levels to match long-term Short-term decisions attempt to close these gaps between
expected demand and supply. However, demand realiza- the supply of and demand for capacity resources.
tions rarely match expectations, creating an imbalance ¢ During demand downturns, managers may reduce

between the supply of and the demand for capacity. prices to stimulate demand or accept special orders to
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LEARNING OBJECTIVE

increase capacity utilization. Such actions are profitable
because the opportunity cost of temporarily idle capac-
ity is zero.

During demand upturns, managers may increase prices
to reduce demand or outsource work. These actions
may be profitable because excess demand results in
capacity having positive opportunity cost.

Evaluate decision options
using alternate approaches.

LEARNING OBJECTIVE

We could formulate short-run decisions by focusing on
controllable costs or by using relevant costs.

In either of these incremental approaches, we express the
benefits and costs of the various options relative to one of
the options. If the status quo is a viable option, we usually
pick the status quo as the benchmark and focus on con-
trollability. If the status quo is not a feasible option, then
we could still apply the incremental approach by choos-
ing any option as the basis for evaluating the remaining
options. It is usually efficient to perform a relevant cost
analysis by focusing only on relevant costs and benefits.

We also could consider all costs and benefits associated
with each regardless of whether some costs are control-
lable or relevant. Doing so does not change the rank-
ings of options.

Solve short-term decisions such as make
versus buy and special-order pricing.

.

Superior Cereals examines the viability of short-term pro-
motions to deal with excess supply. Superior confronted
the decision of how to sell 50,000 boxes of cereal it already
produced—a situation akin to a manufacturing firm that
has to deal with excess capacity because of lean demand.
Precision Piston Rings considers a make-versus-buy
decision in a setting with excess demand. Precision
faced excess demand on its machining capacity because
it could not make all of the jigs and all of the rings using
its current facilities. The excess demand led to a positive
opportunity cost for capacity, and we found that it was
more profitable for Precision to buy the jigs and devote
its attention to its primary product, piston rings.

LEARNING OBJECTIVE

Rapid Review 221

Determine the best use of a
resource in short supply.

LEARNING OBJECTIVE

.

e With a limited number of options, it is possible to list

them all and pick the best one. In some cases, the num-
ber of available options can be very large. In such cases,
it is not feasible to list all of the options and calculate
their values.

¢ The general rule for solving such problems when excess

demand exists is: When demand is high and a resource
is in short supply, rank products by the contribution
margin per unit of the resource and not by the contri-
bution margin per unit of the product.

Consider the qualitative and longer-term
aspects of short-term decisions.

.

® Many short-term decisions have longer-term implica-

tions. These implications arise because people outside
the firm, such as customers, suppliers, and competitors,
respond to the firm’s decisions and actions.

Quantifying the longer-term implications of short-term
actions is difficult. Frequently, only qualitative assess-
ments are possible.

Effective managers do consider the qualitative implica-
tions of short-term decisions. While it is possible that
short-term and long-term goals coincide, the best action
from a short-term perspective does not always guaran-
tee long-term profitability.
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DECISIONS

INVOLVING
JOINT COSTS

Heritage Farms processes raw milk to make cream and liquid milk. It processes the
cream further to make butter. Heritage sells both the butter and milk to supermar-
kets. As with Heritage, in many companies across many industries, a single process
often yields many outputs. Firms such as BHP Billiton process ore to extract copper
and other metals such as zinc and lead from the same ore. Likewise, when firms such
as Amoco refine crude oil, they obtain a number of products including aviation
fuel, kerosene, oil-based resins, and automobile fuel. The unique aspect of such
processes is that we cannot modify them to yield just one product or the other. The
nature of the process means that we will obtain many outputs from a single input.
Such processes are joint processes, and their outputs are joint products.

As shown in Exhibit 6.12, every week, Heritage converts 20,000 gallons of raw
milk into 18,000 gallons of processed milk and 6,750 pounds of cream. It pays
$18,000 to dairy farmers. It incurs an additional $5,000 to separate the cream.
At some point in the process, Heritage can separately identify milk and cream. This
step in the production process is the split-off point. Costs incurred before the split-
off point are joint costs that we cannot trace to individual products. Heritage’s joint
costs are, therefore, $23,000 per week.

Usually, firms process individual products further beyond the split-off point. Heri-
tage incurs additional costs of $8,000 to pasteurize and package milk for retail sale,
and $3,000 to process and package 6,750 pounds of cream into 6,500 pounds of but-
ter. Unlike joint costs, we can trace these costs, which are incurred after the split-off
point, to individual products, thereby eliminating any need for allocations.

Heritage sells each gallon of milk for $1.50 and each pound of butter for $2.00.

In general, there are two broad classes of decisions in settings with joint products.

VD GUDRB Y Heritage Farms: Cost Flows in Milk Processing Unit

Pasteurizing and
Separation Process

packaging
,000 ($8,000)
allons
of milk
($5,000)

Split-off .~ Make butter
point

, pEo and$g%%laage
£l y O a
Join;( cost ounds { ) u
($23’ooo) f cream C
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* Determine whether the entire process is profitable. This is a long-term decision.

* Determine whether we should sell any particular joint product at the split-off
point, or if we should incur additional costs to process it further into a different
product. Such “sell now or process further” decisions are usually short term in
nature, for the decision will change based on prevailing prices.

Let us examine whether it is profitable for Heritage Farms to operate the entire
process. Exhibit 6.13 provides a statement of income per week. The format for this
income statement is the same as that for Office Gallery, the example we used in
Chapter 4 to illustrate segmented income statements.

Notice that in calculating income, there is no need to allocate joint costs to indi-
vidual products. As long as the total contribution margin from the joint products
exceeds the total joint cost, the process is profitable.

Suppose Heritage Farms has the option of selling milk in bulk at the split-off
point for $1.20 per gallon and cream at the split-off point for $1.40 per pound.
Should Heritage process the bulk milk further, pasteurizing and packaging the milk
for retail sale? Should it convert cream into butter for retail sale? Or should Heri-
tage sell either the milk or the cream (or both) at the split-off point?

Exhibit 6.14 presents the calculations for these decisions. As we know from
Exhibit 6.13, the contribution margin from processing 18,000 gallons of liquid
milk further is $19,000. By selling the 18,000 gallons immediately at the split-off
point as bulk milk for $1.20 per gallon, the company can generate $21,600, and
there are no additional processing costs. Heritage makes $2,600 more by selling
the milk in bulk. Similar calculations show that it is more profitable for Heritage
Farms to convert cream into butter instead of selling the cream directly at the
split-off point.

Each decision turns on whether the increase in revenue from additional process-
ing exceeds the cost of additional processing. We do not consider the joint cost of $23,000),
nor how it might be allocated between the two products, in these sell now or process further deci-
sions. The reason is that the joint cost is not relevant for productrelated decisions
beyond the split-off point. Heritage has no choice but to incur the joint cost regard-
less of its decisions regarding selling now or processing further. For these decisions,
the joint cost is sunk.
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