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F3 - Focus on Absorption and Variable Costing


Focus on Absorption and Variable Costing
Learning Objectives

1.
Explain the difference between variable costing and absorption costing.

2.
Calculate operating income under variable costing and absorption costing.
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SOLUTIONS TO PUZZLE CLUES
1.
Product costs:  direct materials, direct labor, variable and fixed overhead.  Period costs:  selling and administrative expenses

2.
Product costs:  direct materials, direct labor, variable overhead.  Period costs:  fixed overhead, selling and administrative expenses

3.
Contribution margin format

4.
Income under variable costing is higher than under absorption costing when the number of units sold is greater than the number of units produced.

5.
Change in the number of units in inventory ( fixed overhead per unit

6.
Overproducing for the sole purpose of reducing fixed overhead cost per unit becomes ineffective under variable costing.

SOLUTIONS TO EXERCISES

Exercise F3-1

	
	
	
	Per Unit

	Sales
	
	$5,000,000
	$50

	Variable costs
	
	
	

	  Direct materials
	1,500,000 
	
	15

	  Direct labor
	800,000 
	
	8

	  Manufacturing overhead
	300,000 
	
	3

	  Selling
	  200,000
	
	    2

	    Total variable costs
	
	2,800,000
	  28

	Contribution margin
	
	2,200,000
	$22

	Fixed costs
	
	
	

	  Manufacturing overhead
	1,200,000
	
	

	  Selling
	  700,000
	
	

	    Total fixed costs
	
	1,900,000
	

	Operating income
	
	 $300,000
	


Exercise F3-2

a.

	Direct materials
	$200,000

	Direct labor
	150,000

	Variable overhead
	50,000

	Fixed overhead
	 100,000

	  Total cost
	$500,000

	Units produced
	( 25,000

	Cost per unit
	 $20

	Units sold
	( 20,000

	COGS
	$400,000


b.

	Direct materials
	$200,000

	Direct labor
	150,000

	Variable overhead
	   50,000

	  Total cost
	$400,000

	Units produced
	( 25,000

	Cost per unit
	 $16

	Units sold
	( 20,000

	COGS
	$320,000


Exercise F3-3

	
	1
	2
	3

	Change in ending inventory units
	(50)
	100
	0

	× Fixed overhead per unit
	( $60
	( $50
	( $50

	AC > VC
	
	$5,000
	$0

	AC < VC
	($3,000)
	
	


Exercise F3-4

a.
An increase in inventory means that production volume was greater than sales volume, and a portion of the period’s fixed overhead will be included in ending inventory under absorption costing.  Therefore, the higher income figure, $110,000, results from absorption costing.
b.
Income calculated using variable costing will be higher than income calculated using absorption costing.

c.
Clearly it was confusing to Jacob to have more than one income figure reported at the meeting.  The weekly financial meeting is likely used to help managers make decisions.  The variable costing income will be more helpful as managers conduct sensitivity analysis that won’t be affected by the level of production.  In fact, managers should base production decision on demand, not on the income that can be temporarily generated by overproducing. 
Exercise F3-5
a.
	Per unit:
	

	Sales
	$15.00

	Variable costs
	

	  Direct materials
	3.00

	  Direct labor
	1.75

	  Manufacturing overhead
	.75

	  Selling
	    .50

	    Total variable costs
	  6.00

	Contribution margin per unit
	$9.00

	Units sold
	 ( 45,000

	Total contribution margin
	$405,000

	Fixed costs
	

	  Manufacturing overhead ($4.25 ( 60,000)
	255,000

	  Selling
	      5,000

	    Total fixed costs
	  260,000

	Operating income
	$145,000


b.
	Direct materials
	
	$3.00

	Direct labor
	
	1.75

	Variable overhead
	
	.75

	Fixed overhead
	
	 4.25

	  Unit cost
	
	$9.75

	( Units in ending inventory:
	
	

	  Beginning inventory
	0
	

	  + Units produced
	+ 60,000
	

	  - Units sold
	- 45,000
	

	  = Ending inventory
	
	( 15,000

	Cost of ending inventory
	
	$146,250


Exercise F3-6
a.
	Per unit:
	

	Sales
	$103

	Direct materials
	50

	Direct labor
	16

	Variable overhead
	10

	Fixed overhead
	   23

	  Cost of Goods Sold per unit
	   99

	    Gross margin per unit
	4

	Units sold
	( 90,000

	Total Gross margin
	360,000

	Selling costs—variable
	180,000

	Selling costs—fixed
	    55,000

	Operating income
	$125,000


b.
	Direct materials
	
	50

	Direct labor
	
	16

	Variable overhead
	
	10

	  Unit cost
	
	76

	Units in ending inventory:
	
	

	  Beginning inventory
	0
	

	  + Units produced
	+ 100,000
	

	  - Units sold
	-   90,000
	

	  = Ending inventory
	
	 ( 10,000

	Cost of ending inventory
	
	$760,000


Exercise F3-7
a.
	Direct materials
	$90,000

	Direct labor
	99,000

	Variable overhead
	9,000

	Fixed overhead
	    81,000

	  Total cost
	$279,000

	Units produced
	 ( 18,000

	Cost per unit
	    $15.50


b.
	Direct materials
	$90,000

	Direct labor
	99,000

	Variable overhead
	      9,000

	  Total cost
	$198,000

	Units produced
	 ( 18,000

	Cost per unit
	    $11.00


c.
	  Beginning inventory
	20,000

	  + Units produced
	+ 18,000

	  - Ending inventory
	- 24,000

	  = Units sold
	14,000

	Cost per unit
	 ( $15.50

	COGS
	$217,000


d.
	Units sold
	 $11.00

	Cost per unit
	( 14,000

	COGS
	$154,000


e.
	Sales ($20 ( 14,000)
	$280,000

	COGS
	 217,000

	Gross Profit
	63,000

	Selling and Admin costs
	   23,000

	Operating income
	 $40,000


f.
	Sales
	
	$280,000

	Variable COGS
	154,000
	

	Variable Selling and Admin
	 14,000
	

	    Total variable costs
	
	168,000

	Contribution margin
	
	112,000

	Fixed costs
	
	

	  Manufacturing overhead
	81,000
	

	  Selling and Admin
	  9,000
	

	    Total fixed costs
	
	  90,000

	Operating income
	
	$22,000


g.
	Absorption costing income
	
	$40,000

	Variable costing income
	
	  22,000

	Difference
	
	$18,000

	
	
	

	Change in ending inventory units
	(24,000 – 20,000)
	4,000

	× Fixed overhead per unit
	($81,000 ( 18,000)
	 ( $4.50

	Reconciliation
	
	$18,000


SOLUTIONS TO PROBLEMS

Problem F3-8
a.

	
	2010
	2011
	2012

	Variable costing
	
	
	

	Variable costs of production from income statement
	$2,028,000
	
	

	Units sold
	   ( 39,000
	
	

	  Unit product cost
	$52
	$52
	$52

	
	
	
	

	Absorption costing
	
	
	

	Variable costs
	$52
	$52
	$52

	Fixed overhead:  2008

  ($1,520,000 ( 40,000)
	  38
	
	

	Fixed overhead:  2009

  ($1,520,000 ( 38,000)
	
	$40
	

	Fixed overhead:  2010

  ($1,520,000 ( 40,000)
	
	
	$38

	  Unit product cost
	$90
	$92
	$90


b.

	Absorption costing
	2011
	2012

	Sales
	$4,345,000
	$4,345,000

	Cost of goods sold
	
	

	  Units in beginning inventory
	
	

	     2,000 units × $90
	(180,000)
	

	     500 units × $92
	
	(46,000)

	  Units sold from current year production
	
	

	     37,500 units × $92
	(3,450,000)
	

	     39,000 units × $90
	
	(3,510,000)

	    Total cost of goods sold
	(3,630,000)
	(3,556,000)

	Gross margin
	715,000
	789,000

	Selling expense
	
	

	   Variablea (39,500 units × $5)
	197,500
	197,500

	   Fixed
	  (450,000)
	  (450,000)

	Operating Income
	   $67,500
	 $141,500

	
	
	

	Variable costing
	
	

	Sales
	$4,345,000
	$4,345,000

	Variable costs – production (39,500 × $52)
	(2,054,000)
	(2,054,000)

	Variable costs – selling (39,500 × $5)
	   (197,500)
	   (197,500)

	Contribution margin
	2,093,500
	2,093,500

	Fixed manufacturing costs
	(1,520,000)
	(1,520,000)

	Fixed selling costs
	   (450,000)
	   (450,000)

	Operating income
	  $123,500
	  $123,500


aTo compute variable selling costs per unit, use information from the 2010 income statement.

c.
Income decreases from 2010 to 2011 and then increases from 2011 to 2012.  The trend in income does not match the trend in unit sales which increases from 2010 to 2011 and is constant from 2011 to 2012.
d.

	
	Absorption costing
	Variable costing

	2008
	$135,000
	$97,000

	2009
	67,500
	123,500

	2010
	  141,500
	  123,500

	  Total
	$344,000
	$344,000


The totals across the three years are the same because the number of units produced and the number of units sold are equal.  Also, costs haven’t changed from one year to the next.  This demonstrates that the difference in accounting for fixed overhead is a matter of timing.

Problem F3-9
a.
	Per unit:
	

	Sales
	$100

	Direct materials
	25

	Direct labor
	15

	Variable overhead
	15

	Fixed overhead
	     5

	Cost of goods sold per unit
	   60

	Gross margin per unit
	$40

	Units sold
	 ( 1,500

	Total gross margin
	$60,000

	Selling and administrative costs
	

	  Variable ($1 ( 1,500)
	1,500

	  Fixed
	    4,000

	    Total selling and administrative costs
	    5,500

	Operating income
	$54,500


b.

	Per unit:
	

	Sales
	$100

	Variable costs
	

	  Direct material
	25

	  Direct labor
	15

	  Manufacturing overhead
	15

	  Selling
	    1

	    Total variable costs
	  56

	Contribution margin per unit
	$44

	Units sold
	 ( 1,500

	Total contribution margin
	$66,000

	Fixed costs
	

	  Manufacturing overhead ($5 ( 2,000)
	10,000

	  Selling
	    4,000

	    Total fixed costs
	  14,000

	Operating income
	$52,000


c.
Absorption:  (40 ( 2,500) – ($1 ( 2,500) – $4,000 = $93,500

Variable:  (44 ( 2,500) – $14,000 = $96,000
d.
The difference in each year is due to the change in inventory balances multiplied by the fixed manufacturing overhead per unit:
	
	2011
	2012

	Absorption costing income
	$54,500
	$93,500

	Variable costing income
	52,000
	  96,000

	Difference
	$2,500
	($2,500)

	
	
	

	Change in ending inventory units
	500
	(500)

	× Fixed overhead per unit
	    ( $5
	     ( $5

	Reconciliation
	$2,500
	($2,500)


Problem F3-10
a.
	
	Absorption
	Variable

	Food and beverages
	$15
	$15

	Direct labor
	5
	5

	Variable overhead
	2
	    2

	Fixed overhead
	   5
	

	  Cost per person
	$27
	$22


b.
	
	Absorption
	Variable

	Cost per person
	$27.00
	$22.00

	Markup (cost ( 15%)
	    4.05
	    3.30

	Price per person
	$31.05
	$25.30


c.
The minimum price Jones should charge is $4,400 ($22 ( 200) to cover his variable costs.  He won’t make any money on the job, but he won’t lose money, either.  The fixed cost per person is unavoidable—it will be incurred with or without the cocktail party.

Problem F3-11
a.
Scenario
	
	A
	B
	C
	D
	E

	Product cost per unit
	
	
	
	
	

	  Variable cost
	$20.00
	$20.00
	$20.00
	$20.00
	$20.00

	  Fixed cost
	  60.48
	  50.40
	  43.20
	  37.80
	  33.60

	  Total unit cost
	$80.48
	$70.40
	$63.20
	$57.80
	$53.60

	
	
	
	
	
	

	Income Statement – Absorption Costing
	
	
	
	
	

	Sales
	$69,300
	$69,300
	$69,300
	$69,300
	$69,300

	Cost of Goods Sold
	
	
	
	
	

	  Units in beginning inventory
	(12,640)
	(12,640)
	(12,640)
	(12,640)
	(12,640)

	  Units sold from current year production
	(40,240)
	(35,200)
	(31,600)
	(28,900)
	(26,800)

	    Total Cost of Goods Sold
	(52,880)
	(47,840)
	(44,240)
	(41,540)
	(39,440)

	Gross margin
	16,420
	21,460
	25,060
	27,760
	29,860

	Selling expense
	(24,650)
	(24,650)
	(24,650)
	(24,650)
	(24,650)

	Operating Income
	($8,230)
	($3,190)
	    $410
	 $3,110
	 $5,210

	
	
	
	
	
	

	Income Statement – Variable Costing
	
	
	
	
	

	Sales
	$69,300
	$69,300
	$69,300
	$69,300
	$69,300

	Variable costs
	(14,000)
	(14,000)
	(14,000)
	(14,000)
	(14,000)

	Contribution margin
	55,300
	55,300
	55,300
	55,300
	55,300

	Fixed manufacturing costs
	(30,240)
	(30,240)
	(30,240)
	(30,240)
	(30,240)

	Fixed selling costs
	(24,650)
	(24,650)
	(24,650)
	(24,650)
	(24,650)

	Operating income
	    $410
	    $410
	    $410
	    $410
	    $410


b.
Unit sales didn’t change.  They were constant from one scenario to the next.

c.
The difference in units produced and units sold is the sole reason for the difference in income.

d.
Because units sold equaled units produced, the same amount of fixed overhead is expensed under both variable and absorption costing.

e.
While that is true, focusing on actions that don’t derive true value for the company is not good for the company in the long-term.  If you were to continually build up inventory, expenses will increase because you will have to pay more for insurance and storage.  Additionally, the inventory may become obsolete and you will have to write off that inventory balance to cost of good sold, reducing operating income.
Case F3-12
a.
In the absence of any real need for extra inventory, it appears that Lambert was trying to increase production levels in order to decrease fixed costs per unit.
b.
Net income under variable costing will be lower than net income under absorption costing because more fixed overhead will be expensed.
c.
It doesn’t appear that the controller is willing to address the issue with Lambert, so it could go on for a while.  Eventually, storage and insurance costs will be high enough that someone will likely notice a problem.
d.
As controller, Waldrop should do more than record events.  He needs to provide analysis for upper level management to ensure that the plant is operating as planned.  It is not likely that company president, John Williams, would look favorably on an inventory build up for no apparent reason.


Waldrop may have chosen to “look the other way” since he and Lambert are at the same level in the organization, they were hired at the same time, and they worked together closely to arrange the current compensation plan.  This action also increases the likelihood that he will receive a bonus.


Based on the IMA’s Statement of Ethical Professional Practice, Waldrop is not meeting the credibility standard.  That standard requires all relevant information that could reasonably be expected to influence an intended user’s understanding of the reports to be disclosed.  The relevant information he has about the inventory build up and its affect on net income, though not required to be reported in financial statements, needs to be communicated to upper management so they understand why income is increasing.

Waldrop also has a conflict of interest in that his compensation is tied to net income which is favorably affected by Lambert’s actions.
e.
Yes, Lambert has violated her ethical obligation to the company.  As production manager, Lambert is charged with managing operations of the plant so the company can meet its obligations to customers and shareholders.  Her actions, which were not motivated by a business objective, will cause the company to spend more money on compensation and storage costs than necessary.  These resources could have been put to better use.

f.
Lambert has to manage several aspects of the plant, yet only one receives emphasis in the compensation system.  The unit cost aspect of the system needs to be changed to total actual cost compared to a flexible budget for actual production.  Another component of the system needs to address inventory levels based on the minimum inventory acceptable to meet customer expectations.  A final component of the system might include measures related to defects and/or delivery times.  By having a multi-faceted compensation system, Lambert will be motivated to excel on areas rather than just one at the expense of others.
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