CHAPTER 3

COST-VOLUME-PROFIT ANALYSIS

I.  LEARNING OBJECTIVES
1. Understand the assumptions of cost-volume-profit (CVP) analysis

2. Explain the features of CVP analysis

3. Determine the breakeven point and output level needed to achieve a target operating income

4. Understand how income taxes affect CVP analysis

5. Explain CVP analysis in decision making and how sensitivity analysis helps managers cope with uncertainty

6. Use CVP analysis to plan variable and fixed costs

7. Apply CVP analysis to a company producing different products

8. Adapt CVP analysis to situations in which a product has more than one cost driver

9. Distinguish contribution margin from gross margin

II.  CHAPTER SYNOPSIS

Chapter 3 presents the cost-volume-profit (CVP) analysis model and illustrates how managers use that model to help answer important “what-if” business questions. CVP analysis also helps management accountants alert managers to the risks and rewards of decisions they are considering, by illustrating how the “bottom-line” is affected by changes in activity levels and/or key pricing or cost components. CVP analysis is based on several assumptions, one of which is that fixed costs can be distinguished from variable costs. However, whether a cost is variable or fixed depends on the time period for the decision and also the range of activity (relevant range) being considered. Students are also presented with a method for applying CVP analysis to companies with multiple products, and to situations where there is more than one cost driver.  Contribution margin is also defined and distinguished from gross margin.

III.  CHAPTER OUTLINE


CVP analysis relies on several assumptions to simplify the complex relationship among costs, revenues, and activity levels. Key assumptions are:

· Changes in revenues and costs occur only because of changes in output.

· Total costs can be separated into fixed and variable costs.

· Revenues and costs are linearly related to output within the relevant range.

· Unit selling price, unit variable costs, and fixed costs are known and constant.

· The analysis covers only a single product or product mix.

· The analysis is not impacted by the time value of money.

Do Chapter Quiz #1.

Assign Exercise 3-16.



Features common to all CVP analysis include the following key features and terminology:

A. Revenue – Expenses   = Income.  

B. Contribution margin (CM)   = Total Revenues (Rev) – Total Variable Costs (VC).

CM (per unit) = Unit Selling Price – Unit Variable Costs.

CM (% Sales) = Unit CM/Unit Selling Price.

CM (total)      = Sales Revenues – Variable Costs

C.   Multi-Step Income Statements:  Rev – VC = CM – FC = OI


  * FC = Fixed Costs    OI = Operating Income

D. Operating Income (OI) vs. Net Income (NI)

OI + Nonoperating Income – Nonoperating Expenses – Income Tax = NI

(Exhibit 3-1 displays a typical contribution income statement.)

Do Chapter Quiz #2.

Assign Exercises 3-17 PHGA and 3-20 PHGA.
Breakeven point (BEP) is the output level at which total revenues equals total costs, the point at which operating revenues is equal to zero. Total costs is the sum of total variable costs and total fixed costs, so breakeven point is the output level at which total contribution margin equals total fixed costs. But businesses are in business to make a profit, not to break even, so it is important to determine what level of activity is required to realize a specific income. Calculating the output level at which a specified target operating income (TOI) is realized requires only modifying the basic breakeven equation to add target operating income to the fixed costs that need to be covered by contribution margin. The equations for calculating breakeven point and for calculating the output level required to earn a certain target operating income are as follows:

Breakeven Point (BEP) = Fixed Costs ÷ Contribution Margin

TOI Point = (Fixed Costs + TOI) ÷ Contribution Margin

(Exhibits 3-2 and 3-3 graphically illustrate the CVP analysis of breakeven point.)

(Exhibit 3-4 displays the underlying spreadsheet data.)

Do Chapter Quiz #3.

Assign Exercise 3-23 and Problem 3-34.
TEACHING TIP
The in-class exercise at the end of the chapter helps students develop a better understanding of the issues involved in calculating breakeven point under different scenarios. This problem has been assigned as an in-class group exercise with great success.  Calculation of the alternative breakeven points leads to additional discussion of leverage and the greater per-unit contribution margin when fixed costs are substituted for variable costs.

Although investors and business executives are concerned about the activity levels required to break even and to achieve certain target operating incomes, net income is another key financial measure, so it is important to understand how income taxes affect the CVP analysis. The breakeven point is not affected by income taxes because at breakeven point total revenues equals total costs so there is no operating income to be taxed.  However, income taxes do affect how much of the target operating income flows to the “bottom line,” so CVP analysis commonly uses target net income (TNI) instead of target operating income as part of the analysis. The relationship between the two is illustrated as follows:



Target Operating Income (TOI) = Target Net Income ÷ (1–Tax Rate)

Target Net Income Point = (Fixed Costs +TNI/ (1–Tax Rate)) ÷ Contribution Margin

Do Chapter Quizzes #4 and #5.

Assign Exercises 3-20 and 3-21 and Problem 3-36 PHGA.

CVP analysis is used by managers for more than just the initial determination of breakeven point or the activity level required for a specified target income. CVP analysis also helps managers in the decision-making process by allowing them to see how proposed changes in selling price and cost structure affect the breakeven point and target-income activity level. CVP analysis is used by managers as a “what-if” sensitivity-analysis tool to determine how sensitive the model is to changes in the predicted data or if a key assumption changes.  For example, what is the impact on operating income if sales are 5% less than expected, or if variable cost per unit increases by 5%?

(Exhibits 3-5 and 3-6 display a typical analysis of different alternatives.)

Do Chapter Quiz #6.

Assign Problems 3-37 PHGA, 3-38 EXCEL, and 3-39 EXCEL.

The typical product cost structure includes both fixed and variable costs.  A higher percentage of fixed costs in the cost structure involves more risk or operating leverage but also results in greater operating income at higher activity levels than would a cost structure that had a higher proportion of variable costs. CVP analysis quantifies the income impact of proposed changes in the relative proportion of fixed and variable costs.

Do Chapter Quiz #7.

Assign Problem 3-25.

Few companies produce or sell only one product.  CVP analysis techniques can be utilized by managers to determine the impact of proposed changes to the current product mix.  Multiplying contribution margin per product by the percentage of total sales for each product yields a single weighted-average contribution margin per unit which is then plugged into the CVP analysis to determine breakeven point and target- income activity levels.  Managers calculate the weighted-average contribution margin for each different proposed product mix and then compare the CVP analysis results for each proposed product mix to determine which product mix should be produced or sold. 
Do Chapter Quiz #8.

Assign Exercise 3-27 and Problems 3-44 PHGA and 3-46.

The CVP analysis techniques discussed in this chapter all assume that there is a single cost driver – the number of products produced or sold.  In many instances there are other cost drivers that impact the variable costs per unit calculation, one of which might be the number of different customers sold to. In that instance, the variable cost per unit is a function of units sold and the number of customers sold to. CVP techniques can be modified to analyze the impact of various multiple-cost-drivers scenarios, similar to the manner in which CVP analysis was used for product-mix decisions, but no single breakeven point or target-income activity level can be determined because the same operating income can be achieved by different cost-driver combinations.
Do Chapter Quiz #9.

Assign Exercise 3-28 PHGA.


Financial income statements use the term gross margin; CVP analysis uses the term contribution margin. Although there are similarities between the two, gross margin and contribution margin are not the same. 





Gross Margin = Revenues – Cost of Goods Sold




 Contribution Margin = Revenues – Variable Costs

Gross margin and contribution margin both include sales revenues in their calculation, but gross margin subtracts cost of goods sold while contribution margin subtracts variable costs. Gross margin includes fixed product costs while contribution margin excludes fixed product costs but includes all variable costs, some of which are not product costs. Service-sector companies do not have a cost-of-goods-sold account so they can only use the contribution margin approach.

Do Chapter Quiz #10.

Assign Exercise 3-31 EXCEL.

IV.
CHAPTER 3 QUIZ
1. Which of the following is not an assumption of cost-volume-profit analysis?

a. The time value of money is incorporated in the analysis.

b. Costs can be classified into variable and fixed components.

c. The behavior of revenues and expenses is accurately portrayed as linear over the relevant range.

d. The number of output units is the only driver.

2. Contribution margin is calculated as

a. total revenue – total fixed costs.

b. total revenue – total manufacturing costs (CGS).

c. total revenue – total variable costs.

d. operating income + total variable costs.

Questions 3–5 are based on the following data:

 Tee Times, Inc., produces and sells the finest quality golf clubs in all of Clay County.  The company expects the following revenues and costs in 2004 for its Elite Quality golf club sets:


Revenues (400 sets sold @ $600 per set)

$240,000


Variable costs




  160,000


Fixed costs




    50,000

3. How many sets of clubs must be sold for Tee Times, Inc., to reach their breakeven point?

a.  400


b.  250


c.  200


d.  150

4. How many sets of clubs must be sold to earn a target operating income of $90,000?

a.  700


b.  500


c.  400


d.  300

5. What amount of sales must Tee Times, Inc., have to earn a target net income of $63,000 if they have a tax rate of 30%?

a.  $489,000

b.  $429,000

c.  $420,000

d.  $300,000

6. One way for managers to cope with uncertainty in profit planning is to

a. use CVP analysis because it assumes certainty.

b. recommend management hire a futurist whose work it is to predict business trends.

c. wait to see what does happen and prepare a report based on actual amounts.

d. use sensitivity analysis to explore various what-if scenarios in order to analyze changes in revenues or costs or quantities. 

7. The Beta Mu Omega Chi (BMOC) fraternity is looking to contract with a local band to perform at its annual mixer.  If BMOC expects to sell 250 tickets to the mixer at $10 each, which of the following arrangements with the band will be in the best interest of the fraternity?

a. $2500 fixed fee

b. $1000 fixed fee plus $5 per person attending

c. $10 per person attending

d. $25 per couple attending

8. Twin Products Company produces and sells two products.  Product M sells for $12 and has variable costs of $6.  Product W sells for $15 and has variable costs of $10.  Twin predicted sales of 25,000 units of M and 20,000 of W.  Fixed costs are $60,000 per month.  Assume that Twin achieved its sales goal of  $600,000 for September, but fell short of its expected operating income of $190,000.  Which of the following descriptions best describes the actual results reported of revenue of $600,000 and operating income of less than $190,000?

a. Twin sold 50,000 of M and no product W.

b. Twin sold more of both products M and W than expected.

c. Twin sold more of product W and less of product M than expected.

d. Twin sold more of product M and less of product W than expected.

9. In the situation of multiple cost drivers, CVP analysis can be

a. modified so that the various simple formulas can be used by applying them separately to each cost driver.

b. used with the same formulas as used with a single cost driver.

c. changed by incorporating all of the cost drivers into the breakeven formula to calculate the unique point of output at which the company would break even.

d. adapted by incorporating the cost drivers into the calculation of the variable costs.  

10. Which of the following statements is true?

a. “Gross margin” can be used only in financial accounting income statements.

b. “Gross margin” implies a different cost classification usage than the term “contribution margin” when used in income statements.  

c. “Contribution margin” can be used in place of “gross margin” if management prefers that terminology in their financial statements.

d. Only manufacturing-sector companies use the term “gross margin” in their income statements.

CHAPTER 3 QUIZ SOLUTIONS:  
1. A   2. C    3. B  4. A   5. C      

6. D   7. B   8. C   9. B   10. D   

CHAPTER 3  IN-CLASS EXERCISE



COST-VOLUME-PROFIT ANALYSIS PROBLEM

H.M.Alger has just become product manager for Brand K.  Brand K is a consumer product with a retail price of $1.00.  Retail margins on the product are 23%, while wholesalers have a 10% markup.  Variable manufacturing costs for Brand K are $0.10 per unit.  Fixed manufacturing costs = $800,000.

The advertising budget for Brand K is $500,000.  The Brand K product manager’s salary expenses total $35,000.  Brand K’s salespeople are paid entirely by commission, which is 10%.  Shipping costs, breakage, insurance, and so forth are $0.05 per unit.

In 2004, Brand K and its direct competitors sell a total of 20 million units annually; Brand K has 25% of this market.  In 2004, what is (please write your answer on the line after the question):

1. The unit contribution (contribution margin per unit) for Brand K?   ______________________

2. Brand K’s break-even point?  __________________________

3. The market share Brand K needs to break even? ________________________

4. Brand K’s profit? _____________________________

In 2005, industry demand is expected to increase to 25 million units per year.  Mr Alger is considering raising his advertising budget to $1 million.  In 2005, if the advertising budget is raised:

5. How many units will Brand K have to sell to break even? ____________________________

6. How many units will Brand K have to sell to make the same profit as in 2004?   ______________________

Upon reflection, Mr. Alger decides not to increase Brand K’s advertising budget.  Instead, he thinks he might give retailers an incentive to promote Brand K by raising their margins from 23% to 34%.  The margin increase would be accomplished by lowering the price of the products to retailers.  Wholesaler markup would remain the same at 10%.  If retailer margins are raised to 34% in 2005, then:

7. How many units will Brand K have to sell to have the same profits in 2005 as it did in 2004? ________________

8. How many units will Brand K have to sell to break even? ________________________

HINTS:  

A. The $1.00 price is the retail price.  You need to work backwards from that price to calculate the retailer’s cost and the wholesaler’s cost in order to determine the manufacturer’s selling price of Brand K.

B. Markup is not the same as margin.  Markup is profit expressed as a percentage of cost, while margin is profit expressed as a percentage of sales price.  For example, an item that cost 80 cents and sells for $1.00 mhas a 25% markup (.20/.80) but a 20% margin (.20/1.00).  

(Problem developed by Dr. Peter Boyle, Central Washington University.)
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LEARNING OBJECTIVE #1:  





Understand the assumptions underlying cost-volume-profit (CVP) analysis.




















LEARNING OBJECTIVE #2:





Explain the features of CVP analysis.























LEARNING OBJECTIVE #3:





Determine the breakeven point and output level needed to achieve a target operating income.























LEARNING OBJECTIVE #4:





Understand how income taxes affect CVP analysis.























LEARNING OBJECTIVE #5:





Explain CVP analysis in decision making and how sensitivity analysis


helps managers cope with uncertainty.





helps managers cope with uncertainty.


























LEARNING OBJECTIVE #6:





Use CVP analysis to plan fixed and variable costs.




















LEARNING OBJECTIVE #7:





Apply CVP analysis to a company producing different products.























LEARNING OBJECTIVE #8:





Adapt CVP analysis to situations in which a product has more than one cost driver.























LEARNING OBJECTIVE #9:





Distinguish contribution margin from gross margin.
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