CHAPTER 11

DECISION MAKING AND RELEVANT INFORMATION

11-2
Relevant costs are expected future costs that differ among the alternative courses of action being considered. Historical costs are irrelevant because they are past costs and, therefore, cannot differ among alternative future courses of action.
11-8
Opportunity cost is the contribution to income that is forgone (rejected) by not using a limited resource in its next-best alternative use.

11-19
(30 min.)   Special order, activity-based costing (CMA, adapted).

1.
Award Plus's operating income under the alternatives of accepting/rejecting the special order are:

	
	Without One-Time Only Special Order

7,500 Units
	With One-Time Only Special Order

10,000 Units
	Difference 

2,500 Units


Revenues
$1,125,000
$1,375,000
$250,000
Variable costs:

Direct materials
262,500
350,0001
87,500

Direct manufacturing labor
300,000
400,0002
100,000

Batch manufacturing costs
75,000
87,5003
12,500

Fixed costs:

Fixed manufacturing costs
275,000
275,000
––

Fixed marketing costs
     175,000
     175,000

––

Total costs
  1,087,500
  1,287,500
  200,000
Operating income
$     37,500
$     87,500
$  50,000
1
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Alternatively, we could calculate the incremental revenue and the incremental costs of the additional 2,500 units as follows:

Incremental revenue $100 ( 2,500
$250,000
Incremental direct manufacturing costs
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$262,500

 ( 2,500

87,500

Incremental direct manufacturing costs
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300,000

( 2,500

100,000

Incremental batch manufacturing costs
$500 ( 25

    12,500
Total incremental costs
  200,000
Total incremental operating income from 

         accepting the special order
$  50,000
Award Plus should accept the one-time-only special order if it has no long-term implications because accepting the order increases Award Plus's operating income by $50,000.


If, however, accepting the special order would cause the regular customers to be dissatisfied or to demand lower prices, then Award Plus will have to trade off the $50,000 gain from accepting the special order against the operating income it might lose from regular customers.
2.
Award Plus has a capacity of 9,000 medals.  Therefore, if it accepts the special one-time order of 2,500 medals, it can sell only 6,500 medals instead of the 7,500 medals that it currently sells to existing customers.  That is, by accepting the special order, Award Plus must forgo sales of 1,000 medals to its regular customers.  Alternatively, Award Plus can reject the special order and continue to sell 7,500 medals to its regular customers.


Award Plus's operating income from selling 6,500 medals to regular customers and 2,500 medals under one-time special order follow:

Revenues (6,500 ( $150) + (2,500 ( $100)
$1,225,000

Direct materials  (6,500 ( $351) + (2,500 ( $351)
315,000

Direct manufacturing labor (6,500 ( $402) +(2,500 ( $402)
360,000

Batch manufacturing costs  (1303 ( $500) + (25 ( $500)
77,500

Fixed manufacturing costs
275,000

Fixed marketing costs
     175,000
Total costs
  1,202,500
Operating income
$     22,500
1$35 = 
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3Award Plus makes regular medals in batch sizes of 50.  To produce 6,500 medals requires 130 (6,500 ÷ 50) batches.


Accepting the special order will result in a decrease in operating income of $15,000 ($37,500 – $22,500).  The special order should, therefore, be rejected.


A more direct approach would be to focus on the incremental effects––the benefits of accepting the special order of 2,500 units versus the costs of selling 1,000 fewer units to regular customers. Increase in operating income from the 2,500-unit special order equals $50,000 (requirement 1).  The loss in operating income from selling 1,000 fewer units to regular customers equals:

Lost revenue, $150 ( 1,000
$(150,000)

Savings in direct materials costs, $35 ( 1,000
35,000

Savings in direct manufacturing labor costs, $40 ( 1,000
40,000

Savings in batch manufacturing costs, $500 ( 20
     10,000
Operating income lost
$  (65,000)

Accepting the special order will result in a decrease in operating income of $15,000 ($50,000 – $65,000).  The special order should, therefore, be rejected.

3.
Award Plus should not accept the special order.  

Increase in operating income by selling 2,500 units 

under the special order (requirement 1)
$ 50,000

Operating income lost from existing customers ($10 ( 7,500)
    (75,000)
Net effect on operating income of accepting special order
 $(25,000)


The special order should, therefore, be rejected.

11-20
(30 min.)
 Make versus buy, activity-based costing.
1.
The expected manufacturing cost per unit of CMCBs in 2004 is as follows:

	
	Total Manufacturing Costs of CMCB

(1)
	Manufacturing Cost per Unit

(2) = (1) ÷ 10,000

	Direct materials,  $170 ( 10,000

Direct manufacturing labor,  $45 ( 10,000

Variable batch manufacturing costs,  $1,500 ( 80

Fixed manufacturing costs

Avoidable fixed manufacturing costs

Unavoidable fixed manufacturing costs

Total manufacturing costs
	$1,700,000

450,000

120,000

320,000

     800,000
$3,390,000
	$170

45

12

32

    80
$339


2.
The following table identifies the incremental costs in 2004 if Svenson (a) made CMCBs and (b) purchased CMCBs from Minton.

	
	Total

Incremental Costs
	Per-Unit

Incremental Costs

	Incremental Items
	Make
	Buy
	Make
	Buy

	Cost of purchasing CMCBs from Minton

Direct materials

Direct manufacturing labor

Variable batch manufacturing costs

Avoidable fixed manufacturing costs

Total incremental costs
	$1,700,000

450,000

120,000
     320,000
$2,590,000
	$ 3,000,000

$3,000,000
	$170

45

12
    32
$259
	$300


$300

	
Difference in favor of making
	$410,000
	$41


Note that the opportunity cost of using capacity to make CMCBs is zero since Svenson would keep this capacity idle if it purchases CMCBs from Minton.  


Svenson should continue to manufacture the CMCBs internally since the incremental costs to manufacture are $259 per unit compared to the $300 per unit that Minton has quoted.  Note that the unavoidable fixed manufacturing costs of $800,000 ($80 per unit) will continue to be incurred whether Svenson makes or buys CMCBs.  These are not incremental costs under either the make or the buy alternative and are, hence, irrelevant.

3.
Svenson should continue to make CMCBs.  The simplest way to analyze this problem is to recognize that Svenson would prefer to keep any excess capacity idle rather than use it to make CB3s.  Why?  Because expected incremental future revenues from CB3s, $2,000,000 are less than expected incremental future costs, $2,150,000.  If Svenson keeps its capacity idle, we know from requirement 2 that it should make CMCBs rather than buy them.

An important point to note is that, because Svenson forgoes no contribution by not being able to make and sell CB3s, the opportunity cost of using its facilities to make CMCBs is zero.  It is, therefore, not forgoing any profits by using the capacity to manufacture CMCBs.  If it does not manufacture CMCBs, rather than lose money on CB3s, Svenson will keep capacity idle.   


A longer and more detailed approach is to use the total alternatives or opportunity cost analyses shown in Exhibit 11-7 of the chapter.

	
	Choices for Svenson

	Relevant Items
	Make CMCBs and Do Not Make CB3s
	Buy CMCBs and Do Not Make CB3s
	Buy CMCBs and Make CB3s

	Total-Alternatives approach to Make-or-Buy Decisions



	Total incremental costs of making/buying CMCBs (from requirement 2)

Excess of future costs over future revenues from CB3s

Total relevant costs
	$2,590,000

                0
$2,590,000
	$3,000,000

                 0
$3,000,000
	$3,000,000

     150,000
$3,150,000


Svenson will minimize manufacturing costs by making CMCBs.

OPPORTUNITY-COST APPROACH TO MAKE-OR-BUY DECISIONS

	Total incremental costs of making/buying CMCBs (from requirement 2)
	$2,590,000
	$3,000,000
	$3,000,000

	Opportunity cost:  profit contribution forgone because capacity will not be used to make CB3s
	                0*
	                 0*
	                0

	Total relevant costs
	$2,590,000
	$3,000,000
	$3,000,000


*Opportunity cost is 0 because Svenson does not give up anything by not making CB3s.  Svenson is best off leaving the capacity idle (rather than manufacturing and selling CB3s).

11-21
(10 min.)  Inventory decision, opportunity costs.

1.
Unit cost, orders of 20,000
$8.00


Unit cost, order of 240,000 (0.95 ( $8.00)
$7.60


Alternatives under consideration:


(a) 
Buy 240,000 units at start of year.


(b) 
Buy 20,000 units at start of each month.


Average investment in inventory:


(a)  
(240,000 ( $7.60) ÷ 2 
   $912,000


(b)
(  20,000 ( $8.00) ÷ 2
    80,000

Difference in average investment
$832,000
Opportunity cost of interest forgone from 240,000-unit purchase at start of year

= $832,000 ( 0.08 = $66,560

2.
No.  The $66,560 is an opportunity cost rather than an incremental or outlay cost.  No actual transaction records the $66,560 as an entry in the accounting system.

3.
The following table presents the two alternatives:

	
	Alternative A:

Purchase 240,000 

spark plugs at beginning of year

(1)
	Alternative B:

Purchase 

20,000 

spark plugs

at beginning of each month

(2)
	Difference

(3 )= (1) – (2)

	Annual purchase-order costs


(1 ( $200; 12 ( $200)

Annual purchase (incremental) costs


(240,000 ( $7.60; 240,000 ( $8)

Annual interest income that could be earned if investment in inventory were invested  (opportunity cost)


(8% ( $912,000; 8% ( $80,000)

Relevant costs
	$          200

1,824,000

       72,960
$1,897,160
	$       2,400

1,920,000

         6,400
$1,928,800
	$   (2,200)

(96,000)

    66,560
$ (31,640)


Column (3) indicates that purchasing 240,000 spark plugs at the beginning of the year is preferred relative to purchasing 20,000 spark plugs at the beginning of each month because the lower purchase cost exceeds the opportunity cost of holding larger inventory.  If other incremental benefits of holding lower inventory such as lower insurance, materials handling, storage, obsolescence, and breakage costs were considered, the costs under Alternative A would have been higher, and Alternative B may have been preferred.

11-22
(20–25 min.)
 Relevant costs, contribution margin, product emphasis.

	1.
	Cola
	Lemonade
	Punch
	Natural

Orange

Juice



Selling price
$18.00
   $19.20
$26.40
$38.40


Deduct variable cost per case
   13.50
   15.20
   20.10
   30.20

Contribution margin per case
$  4.50
$  4.00
$  6.30
$  8.20
2.
The argument fails to recognize that shelf space is the constraining factor.  There are only 12 feet of front shelf space to be devoted to drinks.  Sexton should aim to get the highest daily contribution margin per foot of front shelf space:

	
	Cola
	Lemonade
	Punch
	Natural

Orange

Juice


Contribution margin per case
$    4.50
$  4.00
$  6.30
$  8.20

Sales (number of cases) per foot 


of shelf space per day
(       25
 (     24
(       4
(       5

Daily contribution per foot


of front shelf space
$112.50
$96.00
$25.20
$41.00
3.
The allocation that maximizes the daily contribution from soft drink sales is:

	
	
	Daily Contribution
	

	
	Feet of
	per Foot of 
	Total Contribution

	
	Shelf Space
	Front Shelf Space
	Margin per Day

	Cola
	6
	$112.50
	$   675.00

	Lemonade
	4
	     96.00
	384.00

	Natural Orange Juice
	1
	  41.00
	41.00

	Punch
	1
	  25.20
	       25.20

	
	
	
	$1,125.20


The maximum of six feet of front shelf space will be devoted to Cola because it has the highest contribution margin per unit of the constraining factor.  Four feet of front shelf space will be devoted to Lemonade, which has the second highest contribution margin per unit of the constraining factor.  No more shelf space can be devoted to Lemonade since each of the remaining two products, Natural Orange Juice and Punch (that have the second lowest and lowest contribution margins per unit of the constraining factor) must each be given at least one foot of front shelf space.

11-25
(25(30 min.)  Closing and opening stores.
1.
Solution Exhibit 11-25, Column 1, presents the relevant loss in revenues and the relevant savings in costs from closing the Rhode Island store.  Lopez is correct that Sanchez Corporation’s operating income would increase by $7,000 if it closes down the Rhode Island store.  Closing down the Rhode Island store results in a loss of revenues of $860,000 but cost savings of $867,000 (from cost of goods sold, rent, labor, utilities, and corporate costs).  Note that by closing down the Rhode Island store, Sanchez Corporation will save none of the equipment-related costs because this is a past cost.  Also note that the relevant corporate overhead costs are the actual corporate overhead costs $44,000 that Sanchez expects to save by closing the Rhode Island store.  The corporate overhead of $40,000 allocated to the Rhode Island store is irrelevant to the analysis.

2.
Solution Exhibit 11-25, Column 2, presents the relevant revenues and relevant costs of opening another store like the Rhode Island store.  Lopez is correct that opening such a store would increase Sanchez Corporation’s operating income by $11,000.   Incremental revenues of $860,000 exceed the incremental costs of $849,000 (from higher cost of goods sold, rent, labor, utilities, and some additional corporate costs).   Note that the cost of equipment written off as depreciation is relevant because it is an expected future cost that Sanchez will incur only if it opens the new store.  Also note that the relevant corporate overhead costs are the $4,000 of actual corporate overhead costs that Sanchez expects to incur as a result of opening the new store.  Sanchez may, in fact, allocate more than $4,000 of corporate overhead to the new store but this allocation is irrelevant to the analysis.

The key reason that Sanchez’s operating income increases either if it closes down the Rhode Island store or if it opens another store like it is the behavior of corporate overhead costs.  By closing down the Rhode Island store, Sanchez can significantly reduce corporate overhead costs presumably by reducing the corporate staff that oversees the Rhode Island operation.  On the other  hand, adding another store like Rhode Island does not increase actual corporate costs by much, presumably because the existing corporate staff will be able to oversee the new store as well.

SOLUTION EXHIBIT 11-25

Relevant-Revenue and Relevant-Cost Analysis of Closing Rhode Island Store and Opening Another Store Like It.




Incremental
(Loss in Revenues)
Revenues and


and Savings in
(Incremental Costs)


Costs from
of Opening New


Closing Rhode
Store Like Rhode


Island Store
Island Store


(1)
(2)

Revenues
$(860,000)
$ 860,000

Cost of goods sold
660,000
(660,000)

Lease rent
75,000
(75,000)

Labor costs
42,000
(42,000)

Depreciation of equipment
0
(22,000)

Utilities (electricity, heating)
46,000
(46,000)

Corporate overhead costs
     44,000
      (4,000)

Total costs
   867,000
  (849,000)
Effect on operating income (loss)
$     7,000
$   11,000
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(30 min.) Contribution approach, relevant costs. 

1.
Average one-way fare per passenger



$     500


Commission at 8% of $500



         40

Net cash to Air Frisco per ticket



$     460


Average number of passengers per flight



×     200

Revenues per flight ($460 × 200)



$92,000


Food and beverage cost per flight ($20 × 200)



    4,000

Total contribution margin from passengers per flight


$88,000
2.
If fare is




$480.00


Commission at 8% of $480



    38.40

Net cash per ticket



  441.60


Food and beverage cost per ticket



    20.00

Contribution margin per passenger



$421.60

Total contribution margin from passengers per flight



($421.60 × 212)


$89,379.20

All other costs are irrelevant.


On the basis of quantitative factors alone, Air Frisco should decrease its fare to $480 because reducing the fare gives Air Frisco a higher contribution margin from passengers ($89,379.20 versus $88,000).

3.
In evaluating whether Air Frisco should charter its plane to Travel International, we compare the charter alternative to the solution in requirement 2 because requirement 2 is preferred to requirement 1.


Under requirement 2, contribution from passengers

$89,379.20


Deduct fuel costs


  14,000.00

Total contribution per flight


$75,379.20
Air Frisco gets $74,500 per flight from chartering the plane to Travel International. On the basis of quantitative financial factors, Air Frisco is better off not chartering the plane and, instead, lowering its own fares.

Other qualitative factors that Air Frisco should consider in coming to a decision are:

a. The lower risk from chartering its plane relative to the uncertainties regarding the number of passengers it might get on its scheduled flights.

b.
The stability of the relationship between Air Frisco and Travel International. If this is not a long-term arrangement, Air Frisco may lose current market share and not benefit from sustained charter revenues.
11-42
(40 min.) Optimal product mix (CMA, adapted). 


In order to maximize OmniSport Inc.’s profitability, OmniSport should manufacture 12,000 snowboard bindings, manufacture 1,000 pairs of skates, and purchase 6,000 pairs of skates from Colcott Inc. This combination of manufactured and purchased goods maximizes the contribution margin per available machine-hour, which is the limiting resource.


Because snowboards have a higher contribution margin per machine-hour than in-line skates, OmniSport should manufacture the maximum number of snowboards. Because the contribution margin per manufactured pair of in-line skates is higher than the contribution margin from a purchased pair of in-line skates, total contribution margin will be maximized by using the remaining manufacturing capacity to produce in-line skates and then purchasing the remaining required skates. The calculations for the optimal combination follow:



 
Purchased
Manufactured
    
Manufactured



In-line Skates
In-line Skates
Snowboard Bindings






6,000


   1,000


12,000

Total




Per Unit     Total     
Per Unit   Total   
 Per Unit    Total

Selling price

$98
$588,000
$98
$98,000
$60
$720,000
$1,406,000
Variable costs


Direct materials

  75
450,000
  20
  20,000

  20
  240,000
     710,000


Machine operating costs
    –
      –
  24
  24,000

    8
    96,000
     120,000


Manufacturing overhead 


    costs (1)

    –
      –
  12
  12,000
4
    48,000
       60,000


Markt. & admn. costs

    4
  24,000
    9
    9,000
    8
    96,000
     129,000


Variable costs

  79
474,000
  65
  65,000
  40
  480,000
  1,019,000
Contribution margin

  19
114,000
  33
  33,000
  20
  240,000
     387,000
Fixed costs


Manufacturing overhead









   30,000


Marketing & administrative 



costs









       60,000


Fixed costs









       90,000
Operating income









$   297,000

Machine-hours per unit
   
    –



  1.5
  
  0.5


Contribution per machine-hour
    –
      
$22.0

$40.0

Supporting calculations

(1) Manufacturing overhead

Manufactured in-line skates


Machine-hours





=
$24.00 per pair/$16.00 per hour = 1.5 hours per pair


Manufacturing capacity

=
5,000 pairs × 1.5 hours per pair = 7,500 hours


Overhead per machine-hour
=
$18.00 per pair/1.5 hours per pair = $12.00 per hour


Total overhead


=
7,500 hours × $12.00 per hour = $90,000


Total variable overhead

=
$90,000 (total) – $30,000 (fixed) = $60,000 (variable)


Variable overhead per machine-hour
=
$60,000/7,500 hours = $8.00 per hour


Fixed overhead per machine-hour
=
$30,000 fixed overhead/7,500 hours = $4.00 per hour


Variable overhead per pair of skates
=
1.5 hours × $8.00 per hour = $12.00 per pair


Fixed overhead per pair of skates
=
1.5 hours × $4.00 per hour = $6.00 per pair


Snowboard bindings



Machine-hours


=
$8 per board/$16.00 per hour = 0.5 hour per board



Variable overhead per snowboard
=
$8.00 per hour × 0.5 hour per board = $4.00 per board



Fixed overhead per snowboard
=
$4.00 per hour × 0.5 hour per board = $2.00 per board

OmniSport Inc. Contribution Analysis



Total



Machine
Machine

Total



 Hours
Hours
Machine
Product






per
   
Used
Hour

Unit
Contribution


Quantity
Unit
  
(3) =
Balance

Contribution
(6) =


(1)
(2)
(1) × (2)
(4)
(5)
(1) × (5)


Machine-hours available



7,500

Snowboard bindings
12,000
0.5
6,000
1,500
$20
$240,000

In-line skates—manufacture       1,000
1.5
1,500
    –
  33
    33,000

In-line skates—purchase
      6,000
  –
    –
    –
  19
  114,000
Total contribution





  387,000

Less original contribution (5,000 pairs of skates × $33.00 per pair)


(165,000)
Improvement in contribution

$222,000
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