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Learning Objective 1

|dentify relevant and
irrelevant costs and
benefits in a decision.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen

Cost Concepts for Decision Making

A relevant cost is a cost that differs

between alternatives.
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|dentifying Relevant Costs

An avoidable cost is a cost that can be eliminated,
in whole or in part, by choosing one alternative
over another. Avoidable costs are relevant costs.
Unavoidable costs are irrelevant costs.

Two broad categories of costs are never relevant

in any decision. They include:

© Sunk costs.

e Future costs that do not difier between the
alternatives.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Relevant Cost Analysis: A Two-Step
Process

Step 1 Eliminate costs and benefits that do not differ
between alternatives.

Step 2 Use the remaining costs and benefits that
differ between alternatives in making the
decision. The costs that remain are the
differential, or avoidable, costs.

Garrison, Noreen, Brewer, Cheng & Yuen
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Different Costs for Different Purposes

Costs that are
relevant in one
decision situation
may not be relevant
in another context.
Thus, in each
decision situation,
the manager must
examine the data at
hand and isolate the
relevant costs.

© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen

|dentifying Relevant Costs

Cynthia, a Malaysian student studying in Penang, is considering visiting
her friend in Kuala Lumpur. She can drive or take the budget airline. By

car, it is 230 miles to her friend’s apartment. She is trying to decide
which allernative is less expensive and has gathered the following
infarmation:

Annual Cost Cost per
of Fixed ltems Mile
1 Annual straight-line depreciationoncar §$ 2,800 =5 -9-266
2 Cost of gasoline 0.100
3 Annual cost of auto insurance and license 1,380 0.138
4 Maintenance and repairs 0.065
5 Parking fees at school 360 0.036
6 Total average cost/ 0.619

-
$2.70 per gallon = 27 MPG |

845 per month x 8 months

-$24,000 cost — $10,000 salvage value + 5 years

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen

13-



|dentifying Relevant Costs

Annual Cost Cost per
of Fixed ltems Mile
1 Annual straight-line depreciationoncar § 2800 S 0.280
2 Cost of gasoline 0.100
3 Annual cost of auto insurance and license 1,380 0.138
4 Maintenance and repairs 0.065
5 Parking fees at school 360 0.036
& Total average cost $ 0.619
7 Reduction in resale value of car per mile of wear $ 0.026
8 Round-tip airfare $ 104
9 Benefits of relaxing on plane trip 2?2??
10 Cost of putting dog in kennel while gone $ 40
1 Benefit of having car in Kuala Lumpur 27??7?
12 Has le of parking car in Kuala Lumpur 7??7?
13 Per day cost of parking car in Kuala Lumpur $ 25
© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen

|dentifying Relevant Costs

Which costs and benefits are relevant in Cynthia’s

decision?
The cost of the The annual cost of
car is a sunk insurance is not
cost and is not relevant. It will remain
relevant to the the same if she drives
current decision. or takes the plane.

However, the cost of gasoline is clearly relevant if she
decides to drive. If she takes the plane, the cost would
not be incurred, so it varies depending on the decision.

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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ldentifying Relevant Costs

Which costs and benefits are relevant in Cynthia’s

decision?

The cost of
maintenance and
repairs is relevant. In
the long-run these
costs depend upon
miles driven.

The monthly school
parking fee is not
relevant because it
must be paid if Cynthia
drives or takes the
plane.

At this point, we can see that some of the average cost

of $0.619 per mile are relevant and others are not.

© 2015 McGraw-Hill Education
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|dentifying Relevant Costs

Which costs and benefits are relevant in Cynthia’s

decision?

The decline in resale
value due to additional

miles is a relevant cost.

The round-trip airfare
is clearly relevant. If
she drives the cost can
be avoided.

Relaxing on the plane
is relevant even
though it is difficult to
assign a dollar value to
the benefit.

The kennel cost is not
relevant because
Cynthia will incur the
cost if she drives or
takes the plane.

© 2015 McGraw-Hill Education
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ldentifying Relevant Costs

Which costs and benefits are relevant in Cynthia’s

decision?

The cost of parking in
Kuala Lumpur is
relevant because it can
be avoided if she takes
the plane.

The benefits of having a car in Kuala Lumpur

and the problems of finding a parking space

are both relevant but are difficult to assign a
dollar amount.

© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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|dentifying Relevant Costs

From a financial standpoint, Cynthia would be better
off taking the plane to visit her friend. Some of the

non-financial factor may influence her final decision.

Relevant Financial Cost of Driving

Gasoline (460 @ $0.100 per mile) $ 46.00
Maintenance (460 @ $0.065 per mile) 29.90
Reduction in resale (460 @ $0.026 per mile) 11.96
Parking in Kuala Lumpur (2 days @ $25 per day) 50.00
Total $ 137.86

Relevant Financial Cost of Taking the Plane

Round-trip ticket $ 104.00

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Total and Differential Cost Approaches

The management of a company is considering a new labor saving
machine that rents for $3,000 per year. Data about the company’s
annual sales and costs with and without the new machine are:

Situation Differential
Current With New Costsand
Situation Machine Benefits
Sales (5,000 units @ $40 per unit) $ 200,000 $ 200,000 -
Less variable expenses:
Direct materials (5,000 units @ $14 per unit) 70,000 70,000 -
Direct labor (5,000 units @ $8 and $5 per unit) 40,000 25,000 15,000
Variable overhead (5,000 units @ $2 per unit) 10,000 10,000 -
Total variable expenses 120,000 105,000 -
Contribution margin 80,000 95,000 15,000
Less fixed expense:
Other 62,000 62,000 -
Rent on new machine - 3,000 (3,000)
Total fixed expenses 62,000 65,000 (3,000)
Net operating income $ 18,000 $ 30,000 12,000

© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 14

Total and Differential Cost Approaches

As you can see, the only costs that differ between the
alternatives are the direct labor costs savings and the
increase in fixed rental costs.

Situation Differential

Current With New Costsand
Situation Machine Benefits
Sales (5,000 units @ $40 per unit) $ 200,000 $ 200,000
Less variable-exnancac: — —
pirectma  We can efficiently analyze the decision by -
Trect 88 looking at the different costs and revenues Sy
Total variak and arrive at the same solution. ——
Lo L 1) (e —— 15,000
Le;r;ix';éo: _Net Advantage to Renting the New N |
Other Decrease in direct labor costs (5,000 units @ $3 per unit) $ 15,000 i
R Increase in fixed rental expenses (3,000} 3.000
ent_on N | Nét'annual cost saving from renting the new machine ~ § 12000 —__(3,000)]
Total fixed | (3,000)
Net operatii —— 12,000

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 15
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Total and Differential Cost Approaches

Using the differential approach is desirable for
two reasons.

1. Only rarely will enough information be
™ available to prepare detailed income
statements for both alternatives.

2. Mingling irrelevant costs with relevant costs
T may cause confusion and distract attention
away from the information that is really
critical.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Learning Objective 2 @

Prepare an analysis
showing whether a
product line or other
business segment should
be dropped or retained.

/

o

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Adding/Dropping Segments

One of the most
important decisions
managers make is
whether to add or drop
a business segment.
Ultimately, a decision
to drop an old segment
or add a new one is
going to hinge primarily
on the impact the
decision will have on
net operating income.

To assess this impact,
it is necessary to
carefully analyze

the costs.

© 2015 McGraw-Hill Education

Garrison, Noreen, Brewer, Cheng & Yuen 18

Adding/Dropping Segments

Due to the declining popularity of digital
watches, Lovell Company’s digital
watch line has not reported a profit for
several years. Lovell is considering
discontinuing this product line.

© 2015 McGraw-Hill Education
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A Contribution Margin Approach

DECISION RULE

Lovell should drop the digital watch
segment only if its profit would increase.
Lovell will compare the contribution

margin that would be lost to the costs
that would be avoided if the line was

to be dropped.

Let’s look at this solution. %

~

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Adding/Dropping Segments

2& ?_; 2
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Segment Income Statement
Digital Watches

Sales $ 500,000
Less: variable expenses

Variable manufacturing costs $ 120,000

Variable shipping costs 5,000

Commissions 75,000 200,000
Contribution margin $ 300,000
Less: fixed expenses

General factory overhead $ 60,000

Salary of line manager 90,000

Depreciation of equipment 50,000

Advertising - direct 100,000

Rent - factory space 70,000

General admin. expenses 30,000 400,000
Net operating loss $ (100,000)

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Adding/Dropping Segments

Segment Income Statement
Digital Watches

An investigation has revealed that the fixed
general factorv overhead and fixed general
administrative expenses will not be affected by
dropping the digital watch line. The fixed general
factory overhead and general administrative
expenses assigned to this product would be
reallocated to other product lines.

Rent - factory space 70,000
General admin. expenses 30,000 400,000
Net operating loss $ (100,000)
2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 22

Adding/Dropping Segments

Segment Income Statement
Digital Watches
Sales $ 500,000

The equipment used to manufacture
digital watches has no resale

‘ e 200,000
value or alternative use. $ 300,000

Less: fixed expenses

General factory overhead $ 60,000
Salary of line manzjum-n—-ﬂlﬂ-m\rL

Depreciation of eql Should Lovell retain or drop

Advertising - direct| the digital watch segment?
Rent - factory space ‘

LI - A= A-A-4

General admin. expenses 30,000 400,000
Net operating loss $ (100,000)
................................. Seamhtaha iy

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 23




A Contribution Margin Approach

Contribution Margin

Solution

Contribution margin lost if digital

watches are dropped $ (300,000)
Less fixed costs that can be avoided

Salary of the line manager $ 90,000

Advertising - direct _ 100,000

Rent - factory space ‘ 70,000 260,000

$ (40,000)

Net disadvantage
[ ]
* |

© 2015 McGraw-Hill Education
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Comparative Income Approach

The Lovell solution can also be obtained by
preparing comparative income statements
showing results with and without the

digital watch segment.

Let’s look at this second approach.

© 2015 McGraw-Hill Education
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Comparative Income Approach

Depreciation
Advertising - direct
Rent - factory space
General admin. expenses
Total fixed expenses
Net operating loss

On the other hand, the general

factory overhead would be the

same under both alternatives,
‘80 it is irrelevant.

Solution
Keep Drop
Digital Digital
Watches Watches Difference
Sales $ 500,000 $ = $ (500,000)
Less variable expenses: -
Manufacturing expenses 120,000 - 120,000
Shipping 5,000 - 5,000
Commissions 75,000 - 75,000
Total variable expenses 200,000 - 200,000
Contribution margin 300,000 - (300,000)
Less fixed expenses:
General factory overhead 60,000
Salary of line manager 90,000
Depreciation 50,000 | |f the digital watch
Advertising - direct 100,000 . -
Rent - factory space 70,000 line is dropped’ the
General admin. expenses 30,000 company loses
Total fixed expenses 400,000 $30@}Qnﬂ in
Net operating loss 100,000) COITtI"Ith‘thI’I n.
2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 26
Comparative Income Approach
Solution
Keep Drop
Digital Digital
Watches Watches Difference
Sales $ 500,000 $ = $ (500,000)
Less variable expenses: -
Manufacturing expenses 120,000 - 120,000
Shipping 5,000 - 5,000
Commissions 75,000 - 75,000
Total variable expenses 200,000 - 200,000
Contribution margin 300,000 - (300,000)
Less fixed expenses:
General factory overhead 60,000 60,000 -
Salary of line manager 90,000 \

2015 McGraw-Hill Education

Garrison, Noreen, Brewer, Cheng & Yuen
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Comparative Income Approach

Solution
Keep Drop
Digital Digital
Watches Watches Difference
Sales $ 500,000 $ = $ (500,000)
Less variable expenses: .
Manufacturing expen The salary of‘the _product line 120,000
Shipping manager would disappear, so 5,000
Sl it is relevant to the decision. ] 75000
Total variable expenses e - 200,000
Contribution margin 300,000 \- (300,000)
Less fixed expenses:
General factory overhead 60,000 60,000 -
Salary of line manager 90,000 - 90,000
Depreciation 50,000
Advertising - direct 100,000
Rent - factory space 70,000
General admin. expenses 30,000
Total fixed expenses 400,000
Net operating loss ~$ (100,000)
2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 28
Comparative Income Approach
Solution
Keep Drop
Digital Digital
Watches Watches Difference
o [~ aYaWaYalal . Py F.Y-W.Y.Ys

| The depreciation is a sunk cost. Also, remember that |
the equipment has no resale value or alternative use

so the equipment and the depreciation expense

1  associated with it are irrelevant to the decision.

COTTITOUTOTT TITaTYTTT SOU;000 T TSUU; 000 ,-
Less fixed expenses:
General factory overhead 60,000 60,0p0 -
Salary of line manager 90,000 90,000
Depreciation 50,000 50,000 -
Advertising - direct 100,000
Rent - factory space 70,000
General admin. expenses 30,000
Total fixed expenses 400,000

Net operating loss $ (100,000)

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 29
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Comparative Income Approach

Solution
Keep Drop
Digital Digital
Watches Watches Difference
Sales $ 500,000 $ 5 $ (500,000)
Less variable expenses: -
Manufacturing expen S Thn . *20,000
Shipping The complete comparative 5,000
T SOI"‘"“?SLT"S income statements reveal that [5.000
otal variable expenses Siv fpi
Contribution margin Lovell vieuldjarn $i01090 Ot
Lessfixed expenses: additional profit by retaining the
General factory overhe digi"tat watch line.
Salary of line manager )
Depreciation 50,000 50,000 -
Advertising - direct 100,000 - 100,000
Rent - factory space 70,000 - 70,000
General admin. expenses 30,000 30,000 -
Total fixed expenses 400,000 140,000 % 260,000
Net operating loss ~$ (100,000) $ (140,000) $ (40,000)

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Beware of Allocated Fixed Costs

Why should we keep the
digital watch segment
when it’s showing a
$100,000 loss?

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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The answear lies in the
way we allocate”
__

common fixed costs

to our products.

© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 32

Beware of Allocated Fixed Costs

Including unavoidable Our allocations can
common fixed costs make a segment

makes the product line look less profitable
appear to be unprofitable. than it really is.

33
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Learning Objective 3

Prepare a make or buy
analysis.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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The Make or Buy Decision

When a company is involved in more than one
activity in the entire value chain, it is verticallx

integrated. A decision to_carry out one of the
activities in the value chain internally, rather
fhan to buy externally from a supplier is called

a “make or buy” decision.

35
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Vertical Integratlon-“Advantages M alee k

Smoother flow of
parts and materials

| Better quality
u)\ ) control

b i

Realize profits

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 36
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Vertical Integration- Disadvantage

Companies may fail to
take advantage of
Sl"}‘ suppliers who can
& \\ create economies of

o scale advantage b
w poonng aemand from /
foww numerous companies. |
\d While the economics of scale factor can be

appealing, a company must be careful to retain

control over activities that are essential to
maintaining its competitive position.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 37




The Make or Buy Decision: An Example

» Essex Company manufactures part 4A that is
used in one of its products.

» The unit product cost of this part is:

Direct materials $ 9
Direct labor 5
Variable overhead 1
Depreciation of special equip. 3
Supervisor's salary 2

0

General factory overhead 10
Unit product cost $ 30

38

The Make or Buy Decision

» The special equipment used to manufacture part 4A
has no resale value.

» The total amount of general factory overhead, which
is allocated on the basis of direct labor hours, would
be unaffected by this decision.

» The $30 unit product cost is based on 20,000 parts
produced each year.

» An outside supplier has offered to provide the 20,000
parts at a cost of $25 per part.

Should we accept the supplier's offer?

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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\( 0
The Make or Buy/DeC|S|on
\ Cost
Per
Unit Cost of 20,000 Units
Make Buy
Outside purchase price $ 25 B $ 500,000
Direct materials (20,000 units) $ 9 180,000
Direct labor 5 100,000
Variable overhead 1 20,000
Depreciation of equip. 3 - X
Supervisor's salary 2 40,000
General factory overhead - X

Total cost $ 30 $ 340,000 $ 500,000

X 20,000 YD 0N

[

lLM = $6OO:OOO

The avoidable costs associated with making part 4A include direct
materials, direct labor, variable overhead, and the supervisor’s salary.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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The Make or Buy Decision

Cost
Per
Unit Cost of 20,000 Units
- ~ Make = Buy
Outside purchase price $ 25 $ 500,000
Direct materials (20,000 units) $ 9 180,000
Direct labor 5 100,000
Variable overhead 1 20,000
Depreciation of equip. 3 -
Supervisor's salary 2 40,000
General factory overhead 10 -
Total cost $ 30 / $ 340,000 $ 500,000
7

— The depreciation of the special equipment represents a sunk
cost. The equipment has no resale value, thus its cost and
associated depreciation are irrelevant to the decision.

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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The Make or Buy Decision

Cost
Per
Unit Cost of 20,000 Units
Make Buy
Outside purchase price $ 25 $ 500,000

Direct materials (20,000 units) $ 9 180,000
Direct labor 5 100,000
Variable overhead 1 20,000
Depreciation of equip. 3

Supervisor's salary 2 40,000
General factory overhead 10 -
Total cost \ $ 30 $ 340,000 $ 500,000

Not avoidable; irrelevant. If the product is
dropped, it will be reallocated to other products.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 42

The Make or Buy Decision

Cost
Per
Unit Cost of 20,000 Units
Make Buy
Outside purchase price $ 25 $ 500,000

Direct materials (20,000 units) $ 9 180,000
Direct labor 5 100,000
Variable overhead 1 20,000
Depreciation of equip. 3 -

2 40,000

Supervisor's salary
General factory overhead 10 -
Total cost $ 30 $ 340,000 $ 500,000

Should we make or buy part 4A? Given that the total
avoidable costs are less than the cost of buying the part,
Essex should continue to make the part.

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 43
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. ppfin valt” X
Opportunity Cost P o
An opportunity cost is the benefit that is ‘
foregone as a result of pursuing some course “ ;Ww« ’ "
of action. v ol

Opportunity costs are not actual cash outlays
and are not recorded in the formal accounts of
an organization.

How would this concept potentially relate to the
Essex Company?

© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 44

Value to Business (Deprival Value)

Deprival value
= Lower of

Replacement Cost (RC) Recoverable Value (RV)
= Higher of

assef~

Net Realizable Value (NRV) Value in Use (VIU)
Economic Value (EV) or Present Value (PV)

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 45




Opportunity Costs: An Example

Fed Co. Ltd. is considering the publication of a

limited edition of a book, bound in a special grade

of leather.
The leather was bought some year ago for $500. b‘*"‘:
The current price for the same quantity of leather

Fed Co. Ltd. Can use the leather to cover desk
furnishings, in replacement for other material
which would cost $400

Fed Co. Ltd. can sell it with a net disposal £
proceeds of $300

How much should the leather be valued for the
use.of book bounding?

46
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2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen

Opportunity Cost Value Approach

Deprival value
= Lower of

Recoverable Value
(RV)
= Higher of

Replacement Cost
(RC)
$1,200

et Realizabie Va
(NRV)
$300

Value in Use (W
(Economic Value (E
$400

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 47

13-



Learning Objective 4 @

Prepare an analysis
showing whether a special
order should be accepted.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Key Terms and Concepts
A sEeciaI order is a one-time

order that is not considered
part of the company’s normal
ongoing business.

When analyzing a special
order, only the incremental
costs and benefits are
relevant.

Since the existing fixed
manufacturing overhead costs
would not be affected by the
order, they are not relevant.

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Special Orders

» Jet Corporation. makes a single product whose normal
selling price is $20 per unit.

> A foreign distributor offers to purchase 3,000 units for
$10 per unit.

> This is a one-time order that would not affect the
company’s regular business.

» Annual capacity is 10,000 units, but Jet Corporation is
currently producing and selling only 5,000 units.

Should Jet accept the offer?

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Special Orders

Jet Corporation
Contribution Income Statement
Revenue (5,000 x $20) $ 100,000
Variable costs:
Direct materials
Direct labor
Manufacturing overhead

$ 20,000

5,000 "
0( $8 varigble cost |

Marketing costs 5,
Total variable costs 40,000
Contribution margin 60,000
Fixed costs:

Manufacturing overhead 8,

Marketing costs 20,
Total fixed costs 48,000

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen

Net operating income $ 12,000
—_——————
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Special Orders

If Jet accepts the special order, the incremental
revenue will exceed the incremental costs. In other
words, net operating income will increase by $6,000.

This suggests that Jet should accept the order.

Increase in revenue (3,000 x $10) $30,000
Increase in costs (3,000 x $8 variable cost) 24,000
Increase in net income $ 6,000

Note: This answer assumes that the fixed costs are
unavoidable and that variable marketing costs must be
incurred on the special order.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 52

Quick Check v

Northern Optical ordinarily sells the X-lens for $50.
The variable production cost is $10, the fixed
production cost is $18 per unit, and the variable
selling cost is $1. A customer has requested a
special order for 10,000 units of the X-lens to be
imprinted with the customer’s logo. This special
order would not involve any selling costs, but
Northern Optical would have to purchase an
imprinting machine for $50,000.

(see the next page) ”

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 53
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Quick Check v

What is the rock bottom minimum price below which
Northern Optical should not go in its negotiations
with the customer? In other words, below what
price would Northern Optical actually be losing
money on the sale? There is ample idle capacity to
fulfill the order and the imprinting machine has no
further use after this order.

a. $50

b. $10

c. $15 m
d. $29 i

© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 54

Quick Check v G )

What is the rock bottom minimum price below which
Northern Optical should not go in its negotiations
with the customer? In other words, below what
price would Northern Optical actually be losing
money on the sale? There is ample idle capacity to
fulfill the order and the imprinting machine has no

further ug~~ftar this ardar
Variable production cost $100,000

Additional fixed cost + 50,000
@$15 Total relevant cost $150,000
Number of units 10,000

Average cost per unit= $15

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 55
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Learning Objective 5

Determine the most
profitable use of a
constrained resource and

the vaiue of obtaining o-dev d
more of the constrained bt
resource. I\Mﬂw
b
P
)(\MP“Q Wz« bf\o@

Key Terms and Concepts

When a limited resource of
some type restricts the
company’s ability to satisfy
demand, the company is said
to have a constraint.

The machine or
process that is
limiting overall output
W is called the
M@Eﬁk—- itis the
constraint.

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Utilization of a Constrained Resource

P Fixed costs are usually unatfected in these situations,

so the product mix that maximizes the company’s
total contribution margin should ordinarily be
selected.

» A company should not necessarily promote those
products that have the highest unit contribution
margins.

» Rather, total contribution margin will be maximized by

promoting those products or accepting those orders

that provide the highest contribution margin in

relation to the constraining resource.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen

58

Utilization of a Constrained Resource: An
Example

Ensign Company produces two products and
selected data are showow:

Product M {
/ 1 2
Selling price per unit $ 60 $ 50 M ﬁk ¢ W
Less variable expenses per unit 36 35 At |
Contribution margin per unit $ 24 $ 15 M
Current demand per week (units) @IMp ( 2,200 ).¢—
Contribution margin ratio 40% 30% '3"‘/"/""4"’“}(‘ =
Processing time required x
on machine A1 per unit ( 1.00 min. 0.50 mi@ )

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Utilization of a Constrained Resource: An
Example

» Machine A1 is the constrained resource
and is being used at 100% of its capacity.

» There is excess capacity on all other
machines.

» Machine A1 has a capacity of 2,400
minutes per week.

Should Ensign focus its efforts on
Product 1 or Product 27

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Quick Check v

How many units of each product can be
processed through Machine A1 in one minute?

Product 1 Product 2
a. 1 unit 0.5 unit
b. 1 unit 2.0 units
C. 2 units 1.0 unit
d. 2 units 0.5 unit

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Quick Check v

How many units of each product can be
processed through Machine A1 in one minute?

Product 1 Product 2

1 unit 2.0 units

Just checking to make sure you are with us.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen

Quick Check v

What generates more profit for the company, using
one minute of machine Al to process Product | or
using one minute of machine Al to process Product 2?7

a. Product |

b. Product 2

c. They both would generate the same profit.
d. Cannot be determined.
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Quick Check v

With one minute of machine A1, we could make 1
unit of Product 1, with a contribution margin of
$24, or 2 units of Product 2, each with a

contribution margin of $15.

2x $15 = $30 > $24
(b) Product 2
¢. They both would generate the same profit.

d. Cannot be determined.

[
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Utilization of a Constrained Resource

The key is the contribution margin per unit of the

constrained resource.

Product
1 2
Contribution margin per unit $ 15—

s 24
Time required to produce one unit =+ @min. = 0.50'5min.
Contribution margin per minute $ 24 $_\

Ensign should emphasize Product 2 because it
generates a contribution margin of $30 per minute

of the constrained resource relative to $24 per
minute for Product 1.
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Utilization of a Constrained Resource

The key is the contribution margin per unit of the
constrained resource.

Product
1 2
Contribution margin per unit $ 24 $ 15
Time required to produce one unit =+ 1.00 min. =+ 0.50 min.
Contribution margin per minute $ 24 $ 30

Ensign can maximize its contribution margin
by first producing Product 2 to meet customer

demand and then using any remaining
capacity to produce Product 1. The
calculations would be performed as follows.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Utilization of a Constrained Resource

Let’s see how this plan would work.

Alloting Our Constrained Resource (Machine A1)

Weekly demand for Product 2 2,200 unit
Time required per unit x 0.50 min.
Total time required to make

Product 2 1,100 min.

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Utilization of a Constrained Resource

Let’s see how this plan would work.

Alloting Qur Constrained Resource (Machine A1)

Weekly demand for Product 2 2,200 units
Time required per unit x 0.50 min.

Total time required to make
Product 2 1,100 min,
Total time available 2,400 min.

Time used to make Product 2
Time available for Product 1

1,100

© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Utilization of a Constrained Resource

Let’s see how this plan would work.

Alloting Cur Constrained Resource (Machine A1)

Weekly demand for Product 2 2,200 unit

Time required per unit x 0.50 min.
Total time required to make

Product 2 1,100 min.
Total time available 2,400 min.
Time used to make Product 2 1,100 min.
Time available for Product 1 1,300 min.
Fime required per unit + 1.00 min,
Production of Product 1 1,300 units

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Utilization of a Constrained Resource

According to the plan, we will produce 2,200
units of Product 2 and 1,300 of Product 1.
Our contribution margin looks like this.

Product 1 Product 2

Production and sales (units) 1,300 2,200
Contribution margin per unit $ 24 $ 15
Total contribution margin '$ 31,200  $ 33,000

The total contribution margin for Ensign is $64,200.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Quick Check v

Colonial Heritage makes reproduction colonial
furniture from select hardwoods.

Chairs Tables |
Selling price per unit $80 $400
Variable cost per unit $30 $200
Board feet per unit 2 10
Monthly demand 600 100

The company’s supplier of hardwood will only
be able to supply 2,000 board feet this month. Is
this enough hardwood to satisfy demand?

a. Yes

b. No

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Quick Check v

“Colonial Heritage makes reproduction colonial
furniture from select hardwoods.

Chairs Tables |
Selling price per unit $80 $400
Variable cost per unit $30 $200
Board feet per unit 2 10
Monthly demand 600 100

The company’s supplier of hardwood will only
be able to supply 2,000 board feet this month. Is
this enough hardwood to satisfy demand?

No (2 x 600) + (10 x 100 ) = 2,200 > 2,000

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Quick Check v

Chairs Tables
Selling price per unit $80 $400
Variable cost per unit $30 $200
Board feet per unit 2 10
Monthly demand 600 100

The company’s supplier of hardwood will only
be able to supply 2,000 board feet this month.
What plan would maximize profits?

a. 500 chairs and 100 tables
b. 600 chairs and 80 tables
c. 500 chairs and 80 tables
d. 600 chairs and 100 tables

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Chairs Tables

Quick Check v [Selling price $ 80 $ 400
Variable cost 30 200
. . |Contribution margin  $ 50 $ 200
Sell e
Variable cos{Board feet 210
Board feet pdCM per boardfoot $§ 25 $ 20
Monthly dem

Production of chairs 600
The company’s §Board feet required 1,200
be able to supplyBoard feet remaining 800
What plan woul{Board feet per table 10
Production of tables 80

600 chairs and 80 tables

[
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Quick Check v

As before, Colonial Heritage’s supplier of hardwood
will only be able to supply 2,000 board feet this
month. Assume the company follows the plan we
have proposed. Up to how much should Colonial
Heritage be willing to pay above the usual price to
obtain more hardwood?

a. $40 per board foot

b. $25 per board foot

c. $20 per board foot

d. Zero

®© 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen

75

13-



Quick Check v

Ac haofava NPalanial Harvitanan’e ciinnline af havdurnnd

The additional wood would be used to make
tables. In this use, each board foot of
additional wood will allow the company to earn
an additional $20 of contribution margin and
profit.

d f . 7
L= 7 ip-rv PGI MNWLIT WV TWUVL

b. $25 per board foot
$20 per board foot
d. Zero
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72
Managing Constraints -~

It is often possible for a manager to increase the capacity of a
bottleneck, which is called relaxing (or elevating) the constraint,
in numerous ways such as:

1. Working overtime on the bottleneck.

2. Subcontracting some of the processing that would be done
at the bottleneck.

3. Investing in additional machines at the bottleneck.

4. Shifting workers from non-bottleneck processes to the
bottleneck.

5. Focusing business process improvement efforts on the
bottleneck.

6. Reducing defective units processed through the bottleneck.

C(
These method[;)and ideas are all consistent with the Theory o
of Constraints,’'which was introduced in Chapter 1.
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Joint Costs

» In some industries, a number of end
products are produced from a single raw
material input.

» Two or more products produced from a
common input are called joint products.

» The point in the manufacturing process
where each joint product can be
recognized as a separate product is
called the split-off point.

79
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Joint Products

Common
Production
Process I

Split-Off
Point
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For example,
in the petroleum
refining industry,

a large number
of products are
extracted from
crude oil,
including
gasoline, jet fuel,
home heating oil,
lubricants,
asphalt, and
various organic
chemicals.

80

Joint Products

Joint costs
are incurred
up to the
split-off point

: Common
| Production
Process

)

‘
(

]

[/
[} ]
[}
Split-Off
Point
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Separate Final
Processing Sale

Separate Final
Processing Sale

Separate
Product
Costs
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The Pitfalls of Allocation

Joint costs are traditionally
allocated among different
products at the split-off point.
A typical approach is to allocate
joint costs according to the
relative sales value of the end
products.

Although allocation is needed for
some purposes such as balance
sheet inventory valuation,
allocations of this kind are very
dangerous for decision making.
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Sell or Process Further

Joint costs are irrelevant in decisions regarding
what to do with a product from the split-off point
forward. Therefore, these costs should not be
allocated to end products for decision-making
purposes.

With respect to sell or process further decisions, it is
profitable to continue processing a joint product
after the split-off point so long as the incremental

revenue from such processing exceeds the
incremental processing costs incurred after the
split-off point.

® 2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen
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Sell or Process Further: An Example

» Sawmill, Inc. cuts logs from which unfinished
lumber and sawdust are the immediate joint
products.

» Unfinished lumber is sold “as is” or processed
further into finished lumber.

» Sawdust can also be sold “as is” to gardening
wholesalers or processed further into “presto-

logs.”
;\%E)

oy
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Sell or Process Further

Data about Sawmill’s joint products includes:

Per Log
Lumber Sawdust
Sales value at the split-off point $ 140 $ 40
Sales value after further processing 270 50
Allocated joint product costs 176 24
Cost of further processing 50 20
\\ ‘

\\» 1,.’
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Sell or Process Further

Analysis of Sell or Process Further

Per Log
Lumber Sawdust
Sales value after further processing $ 270 $ 50
Sales value at the split-off point 140 40
Incremental revenue 130 10
Cost of further processing
Profit (loss) from further processing
AN~ A~
\ >
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Sell or Process Further
Analysis of Sell or Process Further
Per Log
Lumber Sawdust
Sales value after further ing $ 270 $ 50
Sales value at the split-off point 140 40
[ e S
Incremental revenue 130 10

"Cost of further rocessin 50 20
'P_ﬁ"dro 1 oss}'ﬁrom further processing $ 80 $ (10)
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‘Sell or Process Further

Analysis of Sell or Process Further
Per Log_;

Lumber Sawdust

Sales value after further processing $ 270 $ 50

Sales value at the split-off point 140 40

Incremental revenue 130 10

Cost of further processing 50 20
Profit (loss) from further processing $ 80 $ (10)
_ _—

The lumber should be processed

v | further and the sawdust should be
é}“ sold at the split-off point. é%‘
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Activity-Based Costing and Relevant Costs

ABC can be used to help identify potentially relevant
costs for decision-making purposes.

However, managers should
exercise caution against reading
more into this “traceability” than

really exists.

People hm.a.tgndgncx to assume that if a cost is traceable {0 a
L segment, then the cost is automatically avoidable, which is untrue.
Eefore making a decISIon, managers must aecide which of the

potentially relevant costs are actually avoidable.

2015 McGraw-Hill Education Garrison, Noreen, Brewer, Cheng & Yuen 89

13-



End of Chapter 14
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Short-term decisions

CLed

Topic list Syllabus reference

1 Identifying relevant costs B1 (a), (b), (c)

2 Make or buy decisions B5 (a), (b), (c)

3 Qutsourcing B5 (a), (b), (¢)

4 Further processing decisions B5 (d)

5 Shut down decisions B5 (d)
Introduction

The concept of relevant costs has already been revisited in this study text and
their use in one-off contracts was examined in the last chapter.

In this chapter we look in greater depth at relevant costs and at how they
should be applied in declslon-making sltuations.

We look at a variety of common short-run business decisions and consider
how they can be dealt with using relevant costs as appropriate.




Study guide

B1 Relevant cost analysis
(a) Explain the concept of relevant costing 2
(b) Identify and calculate relevant costs for specific decision situations from 2
given data
(c) Explain and apply the concept of opportunity costs 2
B5 Make-or-buy and other short-term decisions
(a) Explain the issues surrounding make vs buy and outsourcing decisions 2
(b) Calculate and compare 'make’ costs with 'buy-in' costs 2
(c) Compare in-house costs and outsource costs of completing tasks and
consider other issues surrounding this decision 2
(d) Apply relevant costing principles in situations involving shut down, one-off
contracts and the further processing of joint products 2

Exam guide

The ability to recognise relevant costs and revenues is a key skill for the F5 exam and is highly examinable.
Questions will be based on practical scenarios.

One of the competencies you require to fulfil performance objective 12 of the PER is the ability to prepare
A management information to assist in decision making. You can apply the knowledge you obtain from this

section of the text to help to demonstrate this competence.

1 Identifying relevant costs 12/11
) Relevant costs are future cash flows arising as a dlrect consequence of a dec; S|on

A
. Relevant costs are future cost <"‘5““ o / o
. Relevant costs are cash flows <—— qu Q/K(ﬁ/fa"l’

. Relevant costs ardincremental costs" L 2e
avrids (e pesse—

In this section we provide a fairly gentle introduction to the sort of thought processes that you will have to Ao ﬂ/d’"
go through when you encounter a decision-making question. First some general points about machinery,

labour, and particularly materials, that often catch people out. (Ve\mﬁ\ dl/lﬂ/yj/;‘
Jiocdiu Ao Al ,7) coudh
Ex::lm focus Question 1 of the December 2011 exam asked candidates to prepare a cost statement using relevant aﬂ
point "

costing principles, with detailed notes to support each number included in the statement.

. . . b
The examiner noted that many candidates ‘just wrote down that a cost was included because it was &JVWb
relevant, but didn't say why'. Ensure you are able to explain why a cost is relevant / not relevant to a
decision.

1.1 Machinery user costs

Once a machine has been bought its cost is a sunk cost. Depreciation is not a relevant cost, because it is
not a cash flow. However, using machinery may involve some incremental costs. These costs might be

- 6: Short-term decisions | PartB Decision-making techniques BPP
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referred to as user costs and they include hire charges and any fall in resale value of owned assets,
through use.

1.1.1 Example: Machine user costs

Bronty Co is considering whether to undertake some contract work for a customer. The machinery
required for the contract would be as follows.

(a) A special cutting machine will have to be hired for three months for the work (the length of the
contract). Hire charges for this machine are $75 per month, with a minimum hire charge of $300.

(b)  All other machinery required in the production for the contract has already been purchased by the
organisation on hire purchase terms. The monthly hire purchase payments for this machinery are
$500. This consists of $450 for capital repayment and $50 as an interest charge. The last hire
purchase payment is to be made in two months time. The cash price of this machinery was $9,000
two years ago. It is being depreciated on a straight line basis at the rate of $200 per month.
However, it still has a useful life which will enable it to be operated for another 36 months.

The machinery is highly specialised and is unlikely to be required for other, more profitable jobs
over the period during which the contract work would be carried out. Although there is no
immediate market for selling this machine, it is expected that a customer might be found in the
future. Itis further estimated that the machine would lose $200 in its eventual sale value if it is
used for the contract work.

What is the relevant cost of machinery for the contract?

Solution

(@)  The cutting machine will incur an incremental cost of $300, the minimum hire charge. L

(b)  The historical cost of the other machinety is irrelevant as a past cost; depreciation is irrelevant as a
non-cash cost; and future hire purchase repayments are irrelevant because they are committed
costs. The only relevant cost is the loss of resale value of the machinery, estimated at $200
through use. This 'user cost' will not arise until the machinery is eventually resold and the $200
should be discounted to allow for the time value of money. However, discounting is ignored here,
and will be discussed in a later chapter.

(SO
(c)  Summary of relevant costs/(dl,( ,‘— UM]“&T

\rvelu $
Incremental hire costs / . 300
User cost of other machinery o,b(‘,c,(Mw-b ) 200
we I 500

\N

12Labour/ N rdevad o M’}— (wsy — dwauc

wr

Often the labour force will be paid irrespective of the decision made and the cdsts are therefore not

incremental. Take care, however, if the labour force could be put to an“alterna ive usej in which case the

relevant costs are the variable costs of the labour and associated variable overheads plus the contribution

forgone from not being able to put it to its alternative use.
ammsmmm——

1.3 Materials

The relevant cost of raw materials is generally their current replacement cost, unless the materials have
already been purchased and would not be replaced once used.

If materials have already been purchased but will not be replaced, then the relevant cost of using them is
either (a) their current resale value or (b) the value they would obtain if they were put to an alternative
use, if this is greater than their current resale value.

The higher of (a) or (b) is then the opportunity cost of the materials. If the materials have no resale value
and no other possible use, then the relevant cost of using them for the opportunity under consideration
would be nil,

BPP @ Part B Decision-making techniques | 6: Short-term decisions -
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The flowchart below shows how the relevant costs of materials can be identified, provided that the
materials are not in short supply, and so have no internal opportunity cost.

Are the materials already
in stock, or contracted

Yes to buy in a purchase N
0
/ agreement? \

Are the materials
regularly used, and Relevant cost =
replgced with fresh No future/current
supplies whetrl)stocks purchase cost of
run out? h
Yes/ Do the mat_erials have matariats
an alternative use, or
Relevant cost would they be scrapped
= future/current Scrapped if not used?
purchase cost of if not used Oth_er use
materials available

Relevant cost
= higher of value in
other use or scrap
value/disposal value

Relevant cost
= scrap value/
disposal value

Relevant cost of materials

O'Reilly Co has been approached by a customer who would like a special job to be done for him, and who
is willing to pay $22,000 for it. The job would require the following materials:

Total units  Units already in Book value of Realisable Replacement
Material required inventory units in inventory value cost
$/unit $/unit $/unit
A 1,000 0 - - 6
B 1,000 600 2 2.5 5
C 1,000 700 3 2.5 4
D 200 200 4 6.0 9

(@)  Material B is used regularly by O'Reilly Ltd, and if units of B are required for this job, they would
need to be replaced to meet other production demand.

(b)  Materials C and D are in inventory as the result of previous over-buying, and they have a restricted
use. No other use could be found for material C, but the units of material D could be used in
another job as substitute for 300 units of material E, which currently costs $5 per unit (of which the
company has no units in inventory at the moment).

What are the relevant costs of material, in deciding whether or not to accept the contract?

(a)  Material A is not owned and would have to be bought in full at the replacement cost of $6 per unit.

(b)  Material B is used regularly by the company. There is existing inventory (600 units) but if these are
used on the contract under review a further 600 units would be bought to replace them. Relevant
costs are therefore 1,000 units at the replacement cost of $5 per unit.

(c)  Material C: 1,000 units are needed and 700 are already in inventory. If used for the contract, a
further 300 units must be bought at $4 each. The existing inventory of 700 will not be replaced. If
they are used for the contract, they could not be sold at $2.50 each. The realisable value of these
700 units is an opportunity cost of sales revenue forgone.

(d)  Material D: these are already in inventory and will not be replaced. There is an opportunity cost of
using D in the contract because there are alternative opportunities either to sell the existing

- 6: Short-term decisions | PartB Decision-making techniques BPP
LEARNING MEDIA



inventory for $6 per unit ($1,200 in total) or avoid other purchases (of material E), which would
cost 300 x $5 = $1,500. Since substitution for E is more beneficial, $1,500 is the opportunity cost.

(e)  Summary of relevant costs

$
Material A (1,000 x $6) 6,000
Material B (1,000 x $5) 5,000
Material C (300 x $4) plus (700 x $2.50) 2,950
Material D 1,500
Total 15,450

1.4 Opportunity costs

Other potential relevant costs includg opportunity costs.

( /
Opportunity costis the\benefit sacrificed l:{y choosing one opportunity rather
alternative. You will offen encounter opportunity costs when there are several/possible uses for a scarce
resource.

For example, if a material is in short supply, it may be transferred from thg’production of one product to
that of another product. The opportunity cost is t Scontributiof lost ceasing production of the

original product, ) J_am using e o

Opportunity cost is the value of a benefit sacrificed when ong course of action is chosen, in preference to
an alternative. The opportunity cost is represented by the forgone potential benefit from the best rejected

course of action. W‘ M ta ke —
j Opportunity costs

An information technology consultancy firm has been asked to do an urgent job by a client, for which a
price of $2,500 has been offered. The job would require the following.

Key term

(a) 30 hours' work from one member of staff, who is paid on an hourly basis, at a rate of $20 per
hour, but who would normally be employed on work for clients where the charge-out rate is $45
per hour. No other member of staff is able to do the member of staff in question's work.

(b)  The use of 5 hours of mainframe computer time, which the firm normally charges out to external
users at a rate of $50 per hour. Mainframe computer time is currently used 24 hours a day, 7 days
a week.

(c)  Supplies and incidental expenses of $200.
Required
Fill in the blank in the sentence below.

The relevant cost or opportunity cost of the job is $........

The correct answer is $1,800.

The relevant cost or opportunity cost of the job would be calculated as follows.

$
Labour (30 hours x $45) 1,350
Computer time opportunity cost (5 hours x $50) 250
Supplies and expenses 200
1,800
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2 Make or buy decisions 6/12

) In a make or buy decision with no limiting factors, the relevant costs are the differential costs between the
two options.

A make or buy problem involves a decision by an organisation about whether it should make a product or
whether it should pay another organisation to do so. Here are some examples of make or buy decisions.

(a)  Whether a company should manufacture its own components, or else buy the components from an
outside supplier

(b)  Whether a construction company should do some work with its own employees, or whether it
should sub-contract the work to another company

(c)  Whether a service should be carried out by an internal department or whether an external
organisation should be employed (discussed more fully later in this chapter)

The "'make’ option should give management more direct control over the work, but the 'buy' option often
has the benefit that the external organisation has a specialist skill and expertise in the work. Make or buy
decisions should certainly not be based exclusively on cost considerations.

If an organisation has the freedom of choice about whether to make internally or buy externally and has no
scarce resources that put a restriction on what it can do itself, the relevant costs for the decision will be
the differential costs between the two options.

2.1 Example: Make or buy decision

Shellfish Co makes four components, W, X, Y and Z, for which costs in the forthcoming year are expected
to be as follows.

w X Y V4
Production (units) 1,000 2,000 4,000 3,000
Unit marginal costs $ $ $ $
Direct materials 4 5 2 4
Direct labour 8 9 4 6
Variable production overheads 2 3 1 2
14 17 7 12
Directly attributable fixed costs per annum and committed fixed costs: g
Incurred as a direct consequence of making W 1,000
Incurred as a direct consequence of making X 5,000
Incurred as a direct consequence of making Y 6,000
Incurred as a direct consequence of making Z 8,000
Other fixed costs (committed) 30,000
50,000

A sub-contractor has offered to supply units of W, X, Y and Z for $12, $21, $10 and $14 respectively.
Should Shellfish make or buy the components?

Solution

(a)  The relevant costs are the differential costs between making and buying, and they consist of
differences in unit variable costs plus differences in directly attributable fixed costs. Sub-
contracting will result in some fixed cost savings.

- 6: Short-term decisions | PartB Decision-making techniques @



w X Y V4

$ $ $ $

Unit variable cost of making 14 17 7 12
Unit variable cost of buying 12 21 10 14
3] 4 3 2
Annual requirements (units) 1,000 2,000 4,000 3,000
$ $ $ $

Extra variable cost of buying (per annum) (2,000) 8,000 12,000 6,000
Fixed costs saved by buying (1,000) (5,000) (6,000) (8,000)
Extra total cost of buying (3,000) 3,000 6,000 (2,000)

(b)  The company would save $3,000 pa by sub-contracting component W (where the purchase cost
would be less than the marginal cost per unit to make internally) and would save $2,000 pa by sub-
contracting component Z (because of the saving in fixed costs of $8,000).

(c) In this example, relevant costs are the variable costs of in-house manufacture, the variable costs of
sub-contracted units, and the saving in fixed costs.

(d)  Further considerations

(i) If components W and Z are sub-contracted, the company will have spare capacity. How
should that spare capacity be profitably used? Are there hidden benefits to be obtained from
sub-contracting? Would the company's workforce resent the loss of work to an outside
sub-contractor, and might such a decision cause an industrial dispute?

(i)  Would the sub-contractor be reliable with delivery times, and would he supply components
of the same quality as those manufactured internally?

(i)  Does the company wish to be flexible and maintain better control over operations by
making everything itself?

(iv)  Are the estimates of fixed cost savings reliable? In the case of Product W, buying is clearly
cheaper than making in-house. In the case of product Z, the decision to buy rather than
make would only be financially beneficial if it is feasible that the fixed cost savings of $8,000
will really be 'delivered’ by management. All too often in practice, promised savings fail to
materialise!

3 Outsourcing 12/07, 6/12

) The relevant costs/revenues in decisions relating to the operating of internal service departments or the
use of external services are the differential costs between the two options.

3.1 The trend in outsourcing

A significant trend in the 1990s was for companies and government bodies to concentrate on their core
competences — what they are really good at (or set up to achieve) — and turn other functions over to
specialist contractors. A company that earns its profits from, say, manufacturing bicycles, does not also
need to have expertise in, say, mass catering or office cleaning. Facilities management companies such
as Rentokil have grown in response to this.

1y .
Key term 0utsourcmg?s the use of external suppliers for finished products, components or services. This is also

\O\MD . Known as contract manufacturing or sub-contracting.

st
M(p « Reasons for this trendl{nclude:
w =
(a)  Frequently the decision is made on the grounds that sEeciaIist contractors can offer superior

ualj ici If a contractor's main business is making a specific component it can invest
in the specialist machinery and labour and knowledge skills needed to make that component.
However, this component may be only one of many needed by the contractor's customer, and the
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complexity of components is now such that attempting to keep internal facilities up to the standard
of specialists detracts from the main business of the customer.

(b)  Contracting out manufacturing frees capital that can then be invested in core activities such as
market research, product definition, proEucf planning, marketing and sales.

(c)  Contractors have the capacity and flexibility to start production very quickly to meet sudden
variations in demand. In-house facilities may not be able to respond as quickly, because of the

need to redirect resources from elsewhere.

3.2 Internal and external services

In administrative and support functions, too, companies are increasingly likely to use specialist
companies. Decisions such as the following are now common.

(a)  Whether the design and development of a new computer system should be entrusted to in-house
data processing staff or whether an external software house should be hired to do the work.

(b)  Whether maintenance and repairs of certain items of equipment should be dealt with by in-house
engineers, or whether a maintenance contract should be made with a specialist organisation.

Even if you are not aware of specialist 'facilities management' companies such as Securicor, you will be
familiar with the idea of office cleaning being done by contractors.

The costs relevant to such decisions are little different to those that are taken into account in a
‘conventional' make or buy situation: they will be the differential costs between performing the service
internally or using an external provider.

Exam focus

noint The major problem in examination questions is likely to be identifying whether existing staff will be made

redundant or whether they will be redeployed, and whether there are alternative uses for the other
resources made available by ceasing to perform the service internally. These, it hardly needs stating, are

also likely to be the major problems in practice.
7
1) MANL @ Mmate
3.3 Performance of outsourcers hraws [n AEA%

Once a decision has been made to outsource, it is essential that the performance of the outsourcer is
monitored and measured.

W

Measures could include cost savings, service improvement and employee satisfaction. It is important to
have realistic goals and expectations and to have objective ways to measure success.

The performance of the outsourcer, whether good or bad, can interfere with the performance assessment
of an internal function. For example:

. Maintenance of equipment could be carried out badly by an outsourcer and this may result in
increased breakdowns and reduced labour efficiency of a production team
. If information arrives late or is incorrect, the wrong decision may be made

3.4 Example: Outsourcing

Stunnaz is considering a proposal to use the services of a press cuttings agency. At the moment, press
cuttings are collected by a junior member of the marketing department, who is also responsible for office
administration (including filing), travel bookings, a small amount of proof reading and making the tea. The
total annual cost of employing this person is $15,000 pa.

There is concern that the ability of this person to produce a comprehensive file of cuttings is limited by the
time available. She has calculated that she needs to spend about two hours of her seven and a half hour
day simply reading the national and trade press, but usually only has about five hours a week for this job.

Press subscriptions currently cost $850 pa and are paid annually in advance.
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The assistant makes use of a small micro-fiche device for storing cuttings. The cuttings are sent to a
specialist firm once a month to be put onto fiche. Stunnaz pays $45 each month for this service. The
micro-fiche reader is leased at a cost of $76 per calendar month. This lease has another 27 months to run.

The cuttings service bureau has proposed an annual contract at a cost of $1,250. Several existing users
have confirmed their satisfaction with the service they receive.

Should Stunnaz outsource its press cuttings work?

Solution
Current annual costs amount to:
$
Micro fiche service $45 x 12 =540
Subscriptions 850
1,390

The monthly leasing charge is a committed cost that must be paid whatever the decision. It is not
therefore a decision-relevant cost.

Engaging the services of the press cuttings agency therefore has the potential to save Stunnaz $140 pa.
However, this is not the final word: there are other considerations.

(a)  The 'in-house' option should give management more direct control over the work, but the
‘outsource’ option often has the benefit that the external organisation has a specialist skill and
expettise in the work. Decisions should certainly not be based exclusively on cost considerations.

(b)  Will outsourcing create spare capacity? How should that spare capacity be profitably used?
(c)  Arethere hidden benefits to be obtained from subcontracting?

(d)  Would the company's workforce resent the loss of work to an outside subcontractor, and might
such a decision cause an industrial dispute?

(e)  Would the subcontractor be reliable with delivery times and quality?

(f) Does the company wish to be flexible and maintain better control over operations by doing
everything itself?

4 Further processing decisions 12/07

A joint product should be processed further past the split-off point if sales value minus post-separation
(further processing) costs is greater than sales value at split-off point.

4.1 Joint products

You will have covered joint products in your earlier studies and the following will act as a brief reminder.

Knowledge brought forward from earlier studies

o Joint products are two or more products which are output from the same processing operation,
but which are indistinguishable from each other up to their point of separation.

. Joint products have a substantial sales value. Often they require further processing before they
are ready for sale. Joint products arise, for example, in the oil refining industry where diesel fuel,
petrol, paraffin and lubricants are all produced from the same process.

. A joint product is regarded as an important saleable item, and so it should be separately costed.
The profitability of each joint product should be assessed in the cost accounts.

. The point at which joint products become separately identifiable is known as the split-off point or
separation point.




. Costs incurred prior to this point of separation are common or joint costs, and these need to be
allocated (apportioned) in some manner to each of the joint products.

. Problems in accounting for joint products are basically of two different sorts.

(a)  How common costs should be apportioned between products, in order to put a value to
closing inventory and to the cost of sale (and profit) for each product.

(b)  Whether it is more profitable to sell a joint product at one stage of processing, or to process
the product further and sell it at a later stage. '
Suppose a manufacturing company carries out process operations in which two or more joint products
are made from a common process. If the joint products can be sold either in their existing condition at the
'split-off' point at the end of common processing or after further separate processing, a decision should
be taken about whether to sell each joint product at the split-off point or after further processing.

Attention! Note that joint (pre-separation) costs are incurred regardless of the decision and are therefore irrelevant.

4.2 Example: Further processing

The Poison Chemical Company produces two joint products, Alash and Pottum from the same process.
Joint processing costs of $150,000 are incurred up to split-off point, when 100,000 units of Alash and
50,000 units of Pottum are produced. The selling prices at split-off point are $1.25 per unit for Alash and
$2.00 per unit for Pottum.

The units of Alash could be processed further to produce 60,000 units of a new chemical, Alashplus, but
at an extra fixed cost of $20,000 and variable cost of 30c per unit of input. The selling price of Alashplus
would be $3.25 per unit. Should the company sell Alash or Alashplus?

Solution

The only relevant costs/incomes are those which compare selling Alash against selling Alashplus. Every
other cost is irrelevant; they will be incurred regardless of what the decision is.

Alash Alashplus

Selling price per unit $1.25 $3.25
$ $ $
Total sales 125,000 195,000
Post-separation processing costs - Fixed 20,000
- Variable 30,000 50,000

Sales minus post-separation
(further processing) costs 125,000 145,000

It is $20,000 more profitable to convert Alash into Alashplus.

j Further processing decision

A company manufactures four products from an input of a raw material to Process 1. Following this
process, product A is processed in Process 2, product B in Process 3, product C in Process 4 and product
D in Process 5.

The normal loss in Process 1 is 10% of input, and there are no expected losses in the other processes.
Scrap value in Process 1 is $0.50 per litre. The costs incurred in Process 1 are apportioned to each
product according to the volume of output of each product. Production overhead is absorbed as a
percentage of direct wages.
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Data in respect of the month of October

Process
1 2 3 4 5 Total
$'000 $'000 $'000 $'000 $'000 $'000
Direct materials at $1.25 per litre 100 100
Direct wages 48 12 8 4 16 88
Production overhead 66
Product
A B c D
litres litres litres litres
Output 22,000 20,000 10,000 18,000
$ $ $ $
Selling price 4,00 3.00 2.00 5.00
Estimated sales value at end of Process 1 250 2.80 1.20 3.00

Required

Suggest and evaluate an alternative production strategy which would optimise profit for the month. It
should not be assumed that the output of Process 1 can be changed.

Answer

During the month, the quantity of input to Process 1 was 80,000 litres. Normal loss is 10% = 8,000 litres,
and so total output should have been 72,000 litres of A, B, C and D. Instead, it was only 70,000 litres. In

an 'average' month, output would have been higher, and this might have some bearing on the optimal |
production and selling strategy.

The central question is whether or not the output from Process 1 should be processed further in
processes 2, 3, 4 and 5, or whether it should be sold at the 'split-off' point, at the end of Process 1. Each
joint product can be looked at individually.

A further question is whether the wages costs in process 2, 3, 4 and 5 would be avoided if the joint
products were sold at the end of process 1 and not processed further. It will be assumed that all the
wages costs would be avoidable, but none of the production overhead costs would be. This assumption
can be challenged, and in practice would have to be investigated.

A B [ D
$ $ $ $
Selling price, per litre 4,00 3.00 2.00 5.00
Selling price at end of process 1 2.50 2.80 1.20 3.00
Incremental selling price, per litre 1.50 0.20 0.80 2.00
Litres output 22,000 20,000 10,000 18,000
$'000 $'000 $'000 $'000
Total incremental revenue from further processing 33 4 8 36
Avoidable costs from selling at split-off point
(wages saved) 12 8 4 16
Incremental benefit/(cost) of further processing 21 (4) 4 20

This analysis would seem to indicate that products A, C and D should be further processed in processes
2, 4 and 5 respectively, but that product B should be sold at the end of process 1, without further
processing in process 3. The saving would be at least $4,000 per month.

If some production overhead (which is 75% of direct wages) were also avoidable, this would mean that;

(a)  Selling product B at the end of process 1 would offer further savings of up to (75% of $8,000)
$6,000 in overheads, and so $10,000 in total.

(b)  The incremental benefit from further processing product C might fall by up to (75% of $4,000)
$3,000 to $1,000, meaning that it is only just profitable to process C beyond the split-off point.
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5 Shut down decisions 12/09

) Shutdown/discontinuance problems can be simplified into short-run relevant cost decisions.

5.1 Simplifying decisions

Discontinuance or shutdown problems involve the following decisions.

(a)  Whether or not to close down a product line, department or other activity, either because it is
== making losses or because it is too expensive to run

(b)  If the decision is to shut down, whether the closure should be permanent or temporary
[~

In practice, shutdown decisions may often involve longer-term considerations, and capital exeenditures
and revenues.
S

A shutdown should result in savings in annual operating costs for a number of years into the
future.

Closure will probably release unwanted non-current assets for sale. Some assets might have a
small scrap value, but other assets, in particular property, might have a substantial sale value.

Employees affected by the closure must be made redundant or relocated, perhaps after retraining,
or else offered early retirement. There will be lump sum payments involved which must be taken
into account in the financial arithmetic. For example, suppose that the closure of a regional office
would result in annual savings of $100,000, non-current assets could be sold off to earn income of
$2 million, but redundancy payments would be $3 million. The shutdown decision would involve an
assessment of the net capital cost of closure ($1 million) against the annual benefits

($100,000 pa).

It is possible, however, for shutdown problems to be simplified into short-run decisions, by making one
of the following assumptions.

—_ —_ —_
(2] (o} 1Y
~ R ~—

(a)  Non-current asset sales and redundancy costs would be negligible.

(b)  Income from non-current asset sales would match redundancy costs and so these capital items
would be self-cancelling.

In such circumstances the financial aspect of shutdown decisions would be based on short-run relevant
costs.

5.2 Example: Adding or deleting products (or departments)

A company manufactures three products, Pawns, Rooks and Bishops. The present net annual income
from these is as follows.

Pawns Rooks Bishops Total
$ $ $ $
Sales 50,000 40,000 60,000 150,000
Variable costs 30,000 25,000 35,000 90,000
Contribution 20,000 15,000 25,000 60,000
Fixed costs 17,000 18,000 20,000 55,000
Profit/loss 3,000 (3,000 5,000 5,000

The company is concerned about its poor profit performance, and is considering whether or not to cease selling
Rooks. It is felt that selling prices cannot be raised or lowered without adversely affecting net income. $5,000 of
the fixed costs of Rooks are direct fixed costs which would be saved if production ceased (ie there are some
attributable fixed costs). All other fixed costs, it is considered, would remain the same.

By stopping production of Rooks, the consequences would be a $10,000 fall in profits.
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% 5.3 Timing of shutdown

$

Loss of contribution (15,000)
Savings in fixed costs 5,000
Incremental loss 10,000)

Suppose, however, it were possible to use the resources realised by stopping production of Rooks and
switch to producing a new item, Crowners, which would sell for $50,000 and incur variable costs of
$30,000 and extra direct fixed costs of $6,000. A new decision is now required.

Rooks Crowners
$ $
Sales 40,000 50,000
Less variable costs 25,000 30,000
15,000 20,000
Less direct fixed costs 5,000 6,000
Contribution to shared fixed costs and profit 10,000 14,000

It would be more profitable to shut down production of Rooks and switch resources to making Crowners,
in order to boost profits by $4,000 to $9,000.

An organisation may also need to consider the most appropriate timing for a shutdown. Some costs may

be avoidable in the long run but not in the short run. For example, office space may have been rented and
three months notice is required. This cost is therefore unavoidable for three months. In the same way
supply contracts may require notice of cancellation. A month by month analysis of when notice should be
given and savings will be made will help the decision making process.

5.4 Qualitative factors

As usual the decision is not merely a matter of choosing the best financial option. Qualitative factors must
once more be considered.

(dewo

a)  What impact will a shutdown decision have on employee morale? M

What signal will the decision give to competitors? How will they react?

How will customers react? Will they lose confidence in the company's products?
__—/

How will suppliers be affected? If one supplier suffers disproportionately there may be a loss of
goodwill and damage to future relations.

—~n— —_
o
— ] ~—
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ﬁgﬁ Shutdown decisions
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How would the above decision change if Pawns, Rooks and Bishops were manufactured in different
departments, variable costs could be split down into the costs of direct materials, labour and overheads, and
fixed costs could be analysed into the costs of administrative staff and equipment and premises costs?

Answer

The decision would not change at all — unless perhaps activity based analysis of overheads were
undertaken and unexpected cost patterns were revealed. The point of this exercise is to make you realise
that problems that look complicated are sometimes very simple in essence even if the volume of
calculations seems daunting.

5.5 Judging relative profitability

A common approach to judging the relative profitability of products is to calculate C/S ratios. The most
profitable option is to concentrate on the product(s) with the highest C/S ratios.
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Chapter Roundup

o Relevant costs are future cash flows arising as a direct consequence of a decision.
= Relevant costs are future costs = Relevant costs are incremental costs

- Relevant costs are cash flows

o In a make or buy decision with no limiting factors, the relevant costs are the differential costs between the
two options.

o The relevant costs/revenues in decisions relating to the operating of internal service departments or the
use of external services are the differential costs between the two options.

o A joint product should be processed further past the split-off point if sales value minus post-separation
(further processing) costs is greater than sales value at split-off point.

o Shutdown/discontinuance problems can be simplified into short-run relevant cost decisions.

1 Fill in the relevant costs in the four boxes in the diagram below.

Arethe materialz al-eady
in stock, ar cantracted
lex by it & purchase
AffraanEnt?

Bre lhe malerials L
Frculrly Used, and Bl o=
replaced with fresh
supplies when stocks
run apt¥
\’7 Ha
Felawan| oozl Dz the matarials have
— an dltsrnstive use, or
werald 1hey be sarappad
if nat usad?
Sorapped iheruze
it nuW dvallable
Relevart cosi Fraleaart cost

2 Choose the correct word(s) from those highlighted.

In a situation where a company must subcontract work to make up a shortfall in its own in-house
capabilities, its total cost will be minimised if those units bought out from a sub-contractor/made in-
house have the lowest/highest extra variable/ffixed cost of buying out/making in-house per unit of
scarce resource/material.

3 In a decision about whether or not to sell a joint product at the split-off point or after further processing,
joint costs are relevant. True or false?
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4 Fill in the blanks.
Most of the decisions considered in this chapter involve calculating .......................... obtained from
various options after identifying ............................ . They alwaysinvolve ....................oe,

issues, which depend upon the precise situation described.

1
Are the matarials already
in stack, ar conirected
Ly buy in & purchase
ay|rasment?
ArethF I'I'I?.tEdrIBJSd Haldrert gndie
fegulary ase, an fuluraiourren
replasa] with frash Al
supplias whan stocks| © Pt Eeb G510
i s % materizls
run oLt 2
Yes ~ Mo
Y
s
Fiolenant vost B lha malarials hawva
— futuredeurrant ah altarnative Lgs, of
purchase cos: of wauld hey be scrappod L
materials if not usod?
Surappad .. Other use
it nat usad - . Availabla
Felavart oot
Relevant cost ; :
= sorap value! — higher of walue in
disposal value othor Uz or scrap
valussdizposal value
2 bought out from a subcontractor buying out
lowest scarce resource
variable
3 False
4 contribution

relevant costs

qualitative

Mow try the question below from the Exam Question Bank

i Q10 Examination | 20 36 mins
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