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Inventory – An Absorbing Problem
Review Objective: 

8.  Understand how variable costing helps managers understand the true costs of inventory and impact of sales.  

The Inventory Chapter of the textbook presents a lot of great methods developed over the years by merchants and manufacturers to manage inventory and inventory costs. There are significant costs associated with having too much or too little inventory in the organization to support its business. The JIT concept suggests that inventory is kept in an organization in order to minimize the risks of poor inventory management. In other words, as described in the Inventory Chapter, having a lot of inventory can serve as a buffer that protects the organization against problems that would otherwise occur when suppliers don’t deliver inventory on time, or when inventory being manufactured turns out to have less-than-acceptable quality, or when customers demand to purchase more inventory than the organization expected. However, since all of these problems are symptomatic of a poorly-run organization, the JIT concept begins by reducing or removing inventory in order to force the organization to deal explicitly with unsatisfactory suppliers, low-quality manufacturing processes, or uncertain sales and marketing methods. Further, by reducing or removing inventory, organizations are able to avoid the explicit management costs, as well as the implicit financial holding costs, of keeping a lot of inventory in the system. Today, most managers would argue that it is important to reduce inventory levels in an organization whenever possible. Therefore, good management accounting should report on all costs of inventory in the organization, and support the effort to intelligently reduce or remove inventory levels. However, an interesting fact of financial accounting systems can make this difficult to accomplish.

U.S. Generally Accepted Accounting Principles (GAAP) requires that inventory be carried on the balance sheet, and expensed on the income statement, at its full cost. This means that all of the product costs of inventory (direct materials, direct labor, and manufacturing overhead) need to be included in the Inventory asset on the balance sheet, and in the Cost of Goods Sold expense on the income statement. This seems sensible, but it can lead to some strange information about inventory and expenses when production volumes and sales volumes are different from each other (in other words, when inventory levels start increasing or decreasing). For example, let’s consider a company we’ll call Mason Tool Company. We’ll assume that Mason builds hammers, and that it has a production facility that normally manufacturers 100,000 hammers each year. Further, we’ll assume that Mason’s variable production costs (that is, the costs of direct materials, direct labor, and variable manufacturing overhead) are $6.50 per hammer, and we’ll assume that fixed production costs (in other words, the fixed manufacturing overhead costs) are $400,000. So, the total production costs for each hammer is $10.50, as computed below.

Variable production costs per hammer
$  6.50


Fixed production costs per hammer

    4.00 (= $400,000 ÷ 100,000 hammers)


Total production costs per hammer

$10.50
Actually, the $10.50 cost per hammer is only accurate if Mason does in fact produce 100,000 hammers each year. What if Mason only produces 80,000 hammers? In that case, the total production costs per hammer would be $11.50, as you can see below.


Variable production costs per hammer
$  6.50


Fixed production costs per hammer

    5.00 (= $400,000 ÷ 80,000 hammers)


Total production costs per hammer

$11.50
To complete the example, the production costs per hammer would be $9 if the Mason employees work hard and produce 160,000 hammers.

Variable production costs per hammer
$ 6.50


Fixed production costs per hammer

   2.50 (= $400,000 ÷ 160,000 hammers)


Total production costs per hammer

$ 9.00
As you look at these numbers, you can see what’s happening to the costs. The variable costs per unit remain constant. You’ve learned previously that total variable costs are expected to change in proportion to changes in production volume, which means that variable costs per unit do not change. On the other hand, total fixed costs remain constant (within the relevant production range). Hence, as production volumes vary, the average fixed costs per unit will shift. This is demonstrated in Mason’s per-hammer production cost numbers above.

Why are these changes in per-unit production costs important? Because based on these cost changes, Mason is able to change its profit on the income statement by simply adjusting its level of production. To see this, let’s assume that Mason produces 100,000 hammers and sells those hammers for $15 per hammer. In addition, let’s see what would happen if sales remained at 100,000 hammers, but Mason increased production to 160,000 hammers. 

	Sales price per hammer
	$15.00
	$15.00

	Sales volume (in hammers)
	100,000
	100,000

	Production volume (in hammers)
	100,000
	160,000

	Total fixed production cost 
	$400,000
	$400,000

	Fixed production costs per hammer
	$4.00
	$2.50

	Variable production costs per hammer
	$6.50
	$6.50

	
	
	

	Sales Revenue
	 $1,500,000 
	 $1,500,000 

	Variable Costs of Goods Sold
	    (650,000)
	    (650,000)

	Fixed Cost of Goods Sold
	    (400,000)
	    (250,000)

	Gross Profit
	 $  450,000 
	 $  600,000 


The important thing about these two income statements is that the profit should not be changing! In both cases, Mason is selling 100,000 hammers. The reason for the profit change is Mason is changing its production output, which really isn’t an appropriate reason for profits to shift on the income statement. 

So, the real question is “where’s the money?” Mason has $400,000 in fixed production costs, but some of those costs are not on the income statement when production volume exceeds sales volume of 100,000 hammers. The answer is inventory. The fixed costs are allocated to hammers on an individual basis. Hence, if Mason produces 160,000 hammers, each hammer is allocated $2.50 in fixed costs. Then, if Mason sells just 100,000 hammers, only $250,000 (100,000 x $2.50 per hammer) in fixed production costs are expensed to the income statement. The remaining fixed production costs of $150,000 are allocated (or absorbed) into the balance with the 60,000 hammers that go into inventory (60,000 hammers x $2.50). Remember that the $400,000 of Mason’s production costs are fixed, and don’t increase (as do variable costs) when the production increases. Based on this fact, if Mason has a gross profit goal of $750,000 but still expects to sell 100,000 hammers, all it has to do is produce 400,000 hammers (as shown below).

	Sales price per hammer
	$15.00

	Sales volume (in hammers)
	100,000

	Production volume (in hammers)
	 400,000

	Total fixed production cost 
	$400,000

	Fixed production costs per hammer
	$1.00

	Variable production costs per hammer
	$6.50

	
	

	Sales Revenue (100,000 hammers)
	 $1,500,000 

	Variable Costs of Goods Sold
	    (650,000)

	Fixed Cost of Goods Sold
	    (100,000)

	Gross Profit
	 $  750,000 



The fact that profit on the income statement can be “managed” by adjusting the production volume can be a significant problem in two ways. First, the income statement is used to assess the ability of an organization to generate the best possible sales revenue at the lowest possible costs. If earnings can be significantly changed by a decision to produce more inventory than is sold, users of the income statement could become confused about the performance of the organization—or worse, could be mislead about actual performance. This first problem suggests that Mason may be on the path to a potentially more significant second problem. As income is increased by increasing the production beyond the level of sales, inventory starts building up in the company, which brings new challenges and costs into the company. Eventually, the increasing levels of inventory must be dealt with, and somehow sold or scrapped. When that happens, all the past fixed production costs that have been absorbed onto the balance sheet are effectively “flushed” to the income statement. 

Let’s take a look at what might happen at the Mason Tool Company over several years of operations. We’ll assume that sales are constant at 100,000 hammers per year, but Mason varies its production volumes as shown below. Let’s also add in the company’s variable and fixed selling and administrative costs in order to calculate net income.  Mason’s variable selling costs are $1.10 per hammer.  Its fixed selling and administrative costs are $230,000 per year.
	Sales and Production Data
	Year 1
	Year 2
	Year 3

	Sales price per hammer
	$15.00
	$15.00
	$15.00

	Sales volume (in hammers)
	100,000
	100,000
	100,000

	Production volume (in hammers)
	160,000
	100,000
	40,000

	Total fixed production cost 
	$400,000
	$400,000
	$400,000

	Fixed production costs per hammer
	$2.50
	$4.00
	$10.00

	Variable production costs per hammer
	$6.50
	$6.50
	$6.50

	Total fixed selling and admin. costs
	$230,000
	$230,000
	$230,000

	Variable selling costs per hammer
	$1.10
	$1.10
	$1.10

	
	
	
	

	Absorption Costing Income Statements
	
	
	

	Sales Revenue
	 $1,500,000 
	 $1,500,000 
	 $1,500,000 

	Variable Costs of Goods Sold
	    (650,000)
	    (650,000)
	     (650,000)

	Fixed Cost of Goods Sold
	    (250,000)
	    (310,000)
	     (640,000)

	Gross Profit
	 $   600,000 
	 $   540,000 
	 $    210,000 

	Variable Selling and Admin. Expense
	    (110,000)
	    (110,000)
	     (110,000)

	Fixed Selling and Admin. Expense
	    (230,000)
	    (230,000)
	     (230,000)

	Net Income
	 $   260,000 
	 $   200,000 
	 $  (130,000) 


As you can see, the production manager built more hammers than were needed for sales in Year 1. In the Year 2, the manager made a good decision to reduce the production volume to equal the sales volume. However, this good decision appears to be leading to a reduced gross profit ($600,000 to $540,000), which in turn leads to reduced net income. The situation in following year is even tougher. Coming into Year 3, Mason Tool Company still had 60,000 hammers in inventory. Because the production manager wisely understood that excess inventory creates significant cost and management problems, a difficult decision was made to scale back production further in order to sell down the inventory. This good decision is made more difficult by the fact that the income statement is reporting much lower gross profit of $210,000 and a net loss for the year of $130,000!
  As you can see, the fixed costs of goods sold is getting larger each year, to the extent that fixed costs of goods sold reported in Year 3 ($640,000) are significantly more than total fixed production costs actually incurred in Year 3 ($400,000). The reason for these troubling reports is due to the old fixed production costs that are coming off of the balance sheet and onto the income statement. 
Let’s consider how Costs of Goods Sold were calculated for each year. As the old inventory costs are flushed from the balance sheet to the income statement, we need to point out that Mason Tool Company follows the FIFO (first in first out) inventory method (these numbers would be different if Mason followed a different inventory system such as LIFO). Assuming there was no beginning inventory in Year 1, the calculation for Fixed Cost of Goods Sold is straightforward. 

Year 1: 100,000 hammers x $2.50 = $250,000 Fixed Cost of Goods Sold
However, the calculation for Year 2 is more complicated. At the beginning of this year, there were 60,000 hammers in inventory that were valued at following cost.

Year 2: 60,000 hammers x ($2.50 + $6.50) = $420,000 Beginning Inventory
Because Mason follows the FIFO inventory method, these 60,000 hammers from Year 1 are the first hammers sold in Year 2. Since the variable production costs per unit are constant at $6.50 from year to year, the total Variable Cost of Goods Sold reported on the Income Statement is constant from year to year. However, the calculation for total Fixed Cost of Goods Sold for Year 2 includes fixed production costs from Year 1 and from Year 2.



60,000 hammers x $2.50 = $150,000 Fixed costs from Year 1


40,000 hammers x $4.00 =   160,000 Fixed costs from Year 2
Year 2:




        $310,000 Fixed Cost of Goods Sold

And the calculation for Fixed Cost of Goods Sold for Year 3 includes fixed costs from Years 2 and 3.


60,000 hammers x $  4.00 = $240,000 Fixed costs from Year 2


40,000 hammers x $10.00 =   400,000 Fixed costs from Year 3
Year 3:




          $640,000 Fixed Cost of Goods Sold

Now that we’ve worked through these numbers together, it’s important to place them in a larger context. First of all, this process of assigning fixed production costs to inventory is called absorption costing, and is required by GAAP in creating financial statements for external users. The motivation for absorption costing is to report the full cost of creating inventory. It is important that investors and creditors, as well as other external users of financial statements, understand the full cost of inventory. However, as you can see, carrying (i.e., absorbing) the full cost of inventory on a unit-by-init basis to the balance sheet (and then to the income statement) results in treating fixed costs as if they were somehow variable. Hence, users of these reports need to be very careful when interpreting these costs. Unfortunately, the heavy emphasis placed on operating income performance creates an incentive for managers to shield the income statement from some costs by increasing the production volume. The problem with this incentive is that, as a result of producing more inventory than is sold, excess inventory is created in the organization. And what is more troubling, in order to avoid flushing the old fixed costs of inventory to current income statements, managers are motivated to avoid reducing these excess inventory levels.  These unnecessary inventory levels then create significant management problems in the organization, as you learned previously in studying JIT theory.
There is an alternative approach to reporting profit using absorption costing that does not create a strange incentive to build up excess inventory—it’s called contribution margin reporting. You’ve studied this reporting approach previously in the C-V-P chapter. Using variable (or direct) costing, the contribution margin reporting system does not associate any fixed costs to inventory. Instead, all fixed costs are treated as period costs and fully expensed to the income statement in the period in which the fixed costs incurred. Remember that under GAAP, gross profit and net income are calculated as follows.

Absorption Costing:


   Sales Revenue
– Variable Cost of Goods Sold
– Fixed Cost of Goods Sold  
 


  Gross Profit



– Variable Selling and Administrative Costs




– Fixed Selling and Administrative Costs





   Net Income
The contribution margin approach does not compute a gross profit number. Instead, contribution margin and net income are calculated as follows.

Variable Costing:


   Sales Revenue

– Variable Cost of Goods Sold

– Variable Selling and Administrative Costs

 


  Contribution Margin




– Fixed Production Costs




– Fixed Selling and Administrative Costs





   Net Income

It’s important to understand that in both absorption and variable costing systems, all selling and administrative costs are fully expensed to the income statement in period in which these costs were incurred. Also, in both cases, the variable production costs are assigned directly to inventory, which means that only those variable production costs assigned to the inventory actually sold are expensed as costs of goods sold on the income statement. The difference between these two income methods (and the only difference) is in how fixed production costs are handled. As we’ve demonstrated earlier with the Mason Tool Company, under GAAP-approved absorption costing, fixed production costs (like variable production costs) are assigned directly to inventory, and subsequently expensed to the income statement as costs of goods sold when the inventory is actually sold. 
Let’s now compare net income below for Mason Tool Company based on variable costing with the net income we computed above (p. 4) for the same three years based on absorption costing. 
	Sales and Production Data
	Year 1
	Year 2
	Year 3

	Sales price per hammer
	$15.00
	$15.00
	$15.00

	Sales volume (in hammers)
	100,000
	100,000
	100,000

	Production volume (in hammers)
	160,000
	100,000
	 40,000

	Total fixed production cost 
	$400,000
	$400,000
	$400,000

	Fixed production costs per hammer
	$2.50
	$4.00
	$10.00

	Variable production costs per hammer
	$6.50
	$6.50
	$6.50

	Total fixed selling and admin. costs
	$230,000
	$230,000
	$230,000

	Variable selling costs per hammer
	$1.10
	$1.10
	$1.10

	
	
	
	

	Variable Costing Income Statements
	
	
	

	Sales Revenue
	 $1,500,000 
	 $1,500,000 
	 $1,500,000 

	Variable Costs of Goods Sold
	    (650,000)
	    (650,000)
	     (650,000)

	Variable Selling and Admin. Expense
	    (110,000)
	    (110,000)
	     (110,000)

	Contribution Margin
	 $  740,000 
	 $   740,000 
	 $   740,000 

	Fixed Production Expense
	    (400,000)
	    (400,000)
	     (400,000)

	Fixed Selling and Admin. Expense
	    (230,000)
	    (230,000)
	     (230,000)

	Net Income
	 $  110,000 
	 $   110,000 
	 $   110,000 


The difference in net income between these two systems can be reconciled by measuring the fixed production costs that are released from the balance sheet to the income statement, and by measuring the fixed production costs that are absorbed onto the balance sheet. Since Mason Tool Company uses the FIFO method, the fixed production costs released from the balance sheet to the income statement comes from beginning inventory for the period. The fixed production costs absorbed onto the balance sheet are part of the ending inventory for the period.  The reconciliation of net incomes for each of the three years is shown below.
	
	Year 1
	Year 2
	Year 3

	Sales volume (in hammers)
	100,000
	100,000
	100,000

	Production volume (in hammers)
	160,000
	100,000
	 40,000

	Ending inventory (in hammers)
	  60,000
	  60,000
	         0

	
	
	
	

	Net Income – Variable Costing
	 $  110,000 
	 $   110,000 
	  $  110,000 

	Net Income – Absorption Costing
	     260,000 
	      200,000 
	     (130,000) 

	Difference
	 $(150,000)
	 $   (90,000)
	 $   240,000

	
	
	
	

	Beginning inventory (hammers)
	0.00
	 60,000
	 60,000

	Fixed cost per hammer in inventory
	x $0
	x $2.50
	x $4.00

	Beg. inventory (released to income stmt)
	$0
	$150,000
	$240,000

	
	
	
	

	Ending inventory (hammers)
	 60,000
	 60,000
	 0.00

	Fixed cost per hammer in inventory
	x $2.50
	x $4.00
	x $0

	End. inventory (absorbed to balance sheet)
	$150,000
	$240,000
	$0

	
	
	
	

	Net cost flow to absorption statement

(Beg. inv. costs – end. inv. costs)
	 $(150,000)
	 $   (90,000)
	 $   240,000



In summary, what we’re seeing in this reconciliation is that the absorption costing method retains fixed production costs on the balance sheet in the ending inventory, and subsequently releases those fixed costs as costs of goods sold on the income statement (remember that Mason’s ending inventory becomes beginning inventory in the next period and are sold).  As a result, income can vary significantly as levels of inventory in the organization rise and fall.  In contrast, the variable costing method expenses all fixed costs—including fixed production costs—to the income statement in the period in which those costs are incurred.  The result of this alternative method of computing income is to more appropriately focus income performance on the number of units sold, not the number of units produced.  

GAAP requires that absorption costing be used to create income statements for external users.  This allows external (and internal users) to see the full cost of inventory.  However, this approach causes fixed production costs to act as if they were variable, which actually confuses the relationship between sales and income.  GAAP does not allow variable costing to be used to create external income statements.  However, managers are not constrained by GAAP in creating internal reports for planning and evaluating performance.  Managers need to understand clearly the full cost of inventory, and managers need to understand clearly the impact of sales on net income performance.  So, the question for you to consider is this.  Which costing method should managers use when reporting net income for internal use—absorption or variable?

To Summarize:  GAAP currently requires that absorption costing be used to create income statements for external users.  This method absorbs all the fixed costs of producing inventory into the inventory account on the balance sheet.  Fixed costs of production are expensed as cost of goods sold only when the inventory is sold.  To manage earnings, companies can increase production which decreases the fixed cost per unit and reduces the cost of goods sold for a period.     Managers and users of financial statements need to be aware of the artificial change in earnings as a result of increased production.

Variable costing helps managers understand how changes in production affect the cost of inventory.  The variable costing method differs from the absorption method since it expenses all the fixed costs of producing inventory in the period those fixed costs were incurred.  The income statement formula for the variable method is Sales Revenue – Variable Costs = Contribution Margin – Fixed Production Expenses = Net Income.  

Review of Learning Objective

8. Understand how variable costing helps managers understand the true costs of inventory and impact of sales.  Most individuals would agree that if you paid a production supervisor a salary, that the cost of that person’s salary should be expensed in the period it was incurred.  However, GAAP currently requires that fixed costs of production be absorbed into the cost of inventory and put onto the balance statement.  These costs find their way to the income statement only when the products are sold as cost of goods sold.  Anytime sales volume differs from production volume an artificial discrepancy in real income is created since fixed costs of production are only expensed when the inventory is sold.  The variable costing method assigns all fixed costs of production to the period when they are incurred.  The income statement formula for the variable method is Sales Revenue – Variable Costs = Contribution Margin – Fixed Production Expenses = Net Income.  

Discussion Questions

20.   What concerns might investors have when they consider changing levels of inventory on the balance sheet?

21.   How does net income between variable and absorption costing differ if the number of units in inventory increases during the period (sales and costs remain constant) and the company uses a normal overhead application rate?

22.   Why do you think GAAP requires absorption costing instead of variable costing?  Do you agree?
Practice Sets
Practice 7-17
Product Costs

Which of the following would be considered product costs under absorption costing?

I. Variable manufacturing overhead

II. Fixed manufacturing overhead

III. Selling and administrative expenses

a.
I, II, and III

b.
I and II

c.
I and III

d.
I

e. None of the above

Practice 7-18
Absorption vs. Variable Costing *(Actual Method)   
Johnson Company manufactures and sells kites to toy stores.  Given the following information for 2004, create an income statement using both the absorption method (based on the actual full cost per unit) and the variable costing approach.
  

Beginning inventory

$0
Sales price per kite

$5
Sales volume (in kites)

200,000
Production volume (in kites)

240,000
Total fixed production costs

$300,000
Variable production cost per kite

$1.20
Total fixed selling and administration costs

$180,000
Variable selling cost per kite

$0.50
Exercises

Exercise 7–15
Incentives to Produce under Absorption Costing
Assume that Johnny Johnson (manager of Johnson Company) will only receive his managerial bonus if net income is the same or higher in 2005 than in 2004 (according to the absorption method).  Unfortunately, 2005 sales for his company have fallen drastically for the year while variable and fixed costs have remained constant.  Given the information in Practice Exercise 2 and that kites sold for 2005 was 172,381 kites; answer the following questions:

1.  How much would Johnny want to produce in 2005 to get his bonus (assume FIFO)? 
2.  What is the percentage of production volume to sales volume for 2004? 2005?

3.  What can the board of directors do to provide better performance incentives in this situation?

4.  What other costs associated with inventory are present but not calculated?

Exercise 7–16
Absorption vs. Variable Costing
Last year, Welk Company had 16,000 units in its beginning inventory (FIFO).  During the year, the company’s variable production costs were $6 per unit and its fixed manufacturing overhead costs were $4 per unit.  The company’s net income for the year was $24,000 higher under absorption costing than it was under direct (variable) costing.  Given these facts, what was the number of units in the ending inventory?

Exercise 7–17
Absorption vs. Variable Costing
Last year, Blake Company’s income under absorption costing was $3,600 lower than its income under variable costing.  The company sold 10,000 units during the year, and its variable costs were $9 per unit, of which $1 was variable selling expense.  If total production cost was $11 per unit under absorption costing, then how many units did the company produce during the year?

Problems

Problem 7-8  Absorption vs. Variable Costing
Widgits-R-Us is a company specializing in building gears that go into large windmills and clocks.  The company has had the following sales and production costs for the last four years.  

	
	
	Year 1
	
	Year 2
	
	Year 3
	
	Year 4

	Production Units
	
	8,000
	
	10,000
	
	6,000
	
	8,000

	Sales Units
	
	6,000
	
	11,000
	
	5,000
	
	10,000

	Sales price /unit
	
	$      14
	
	$      14
	
	$      14
	
	$      14

	Variable Production Costs /unit
	
	$        5
	
	$        5
	
	$        5
	
	$        5

	Fixed Production Costs
	
	$20,000
	
	$20,000
	
	$20,000
	
	$20,000

	Variable Selling Costs/unit
	
	$        3
	
	$        3
	
	$        3
	
	$        3

	Fixed Selling Costs
	
	$16,000
	
	$16,000
	
	$16,000
	
	$16,000


Required:  
1. Compute net incomes using variable and absorption costing and FIFO periodic inventory flows.

2. Compute net incomes using variable and absorption costing and LIFO periodic inventory flows. 
3. Reconcile the change in net income over the four years using the variable vs. absorption costing.

� Note that selling and administrative expenses do not vary based on production.  These costs are period costs.  GAAP requires that all period costs are expensed to the income statement in the period in which these costs are incurred.


� This method assumes that actual fixed costs per unit are used to apply fixed costs to Inventory and to Costs of Goods Sold.  In contrast, normal (or expected) fixed costs per unit could be applied, which would change the calculations used in the Mason Tool Company example in this text. 





