LESSON 2: CVP ANALYSIS

LEARNING OUTCOMES

1. Distinguish fixed costs and variable costs.
2. Understand how managerial accountants use CVP to make decisions.
3. Identify the important CVP concepts and terms.
4. Calculate and interpret break-even point.

Introduction 
Lesson 2 is about CVP analysis. It is a powerful tool that helps mangers make important business decisions. This is an important area in managerial accounting. 

Curvilinear CVP Relationship
A diagram showing CVP behaviour is presented below. The total revenue and total cost lines are curvilinear. The total revenue line (0E) initially resembles a straight line but then begins s to rise less steeply and eventually starts to decline. This arises because the firm is only able to sell increasing quantities of output by reducing the selling price per unit; thus the total revenue line does not increase proportionately with output. 
[image: ]
1. Results in two break-even points.
2. Note the shape of the total cost function:
 	• Initial steep rise, levels off, followed by a further steep rise.
3. The total revenue line initially rises steeply, then levels off and declines.


Linear CVP Relationship
Figure below shows the total cost line XY and the yellow total revenue line 0V assume that variable cost and the selling price are constant per unit of output. This results in a linear relationship for total revenue and total coast as outcome/volume changes.
[image: ]
The diagram is not intended to provide an accurate representation for all levels of output. The objective is to provide an accurate representation of cost and revenue behaviour only within the relevant range of output.
Fixed cost function
Within the short term the firm anticipates that it will operate between output levels Q1 and Q2 and commits itself to fixed costs of 0X. Costs are fixed in the short term, but can be changed in the longer term. 
[image: ]


Profit-Volume Ratio
The profit-volume ration (also known as the contribution margin ratio) is the contribution divided by sales.
Profit = (Sales revenue X PV ratio) – Fixed costs
Therefore the break-even sales revenue (where profit = 0) = Fixed costs/PV ratio
Margin of safety
Margin of safety indicates by how much sales may decrease before a loss occurs.
Percentage margin of safety = Expected sales – Break-even sales / Expected sales
Constructing the break-even chart
Managers may obtain a clearer understanding of CVP behaviour if the information is presented in graphical format.
CVP analysis: non-graphical computations
1. Example 1
Fixed costs per annum                      $60 000
Unit selling price                                $20
Unit variable cost                               $10
Relevant range                                  4 000 - 12 000 units
2. Break-even point
	         Fixed costs 	                       	=   $60 000/$10 = 6 000 units 		                         	      Contribution per unit
3. Units to be sold to obtain a $30 000 profit:
   Fixed costs + desired profit  = $90 000/$10 = 9 000 units
        Contribution per unit 
4. If unit fixed costs and revenues are not given, the break-even point (expressed in sales values) can be calculated as follows:
  Total fixed costs         x      Total sales  =     $120 000   
  Total contribution  
5. Profit volume ratio =   Contribution      x 100   =     50%
                                    Sales revenue    

6. Percentage margin of safety = 
Expected sales - Break-even sales =     25% for $160 000 sales
              Expected sales               
Break-even chart for Example 1
[image: ]
Contribution Chart for Example 1
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Profit-volume graph for Example 1
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Cost-volume-profit analysis assumptions
It is essential that anyone preparing or interpreting CVP information is aware of the underlying assumptions on which this information has been prepared. They are as follow:

1. All other variables remain constant
It is assumed that all variable other than the particular one under consideration have remained constant throughout the analysis. Changes in other variables such as production efficiency, sales mix and price levels can have an important influence on sales revenue and costs.
   • e.g. sales mix, production efficiency, price levels,  production methods.

2. A single product or constant sales mix.
CVP analysis assumes that either a single product is sold or, if a range of products is sold, that sales will be in accordance with a predetermined sales mix. 

3. Total costs and total revenues are linear functions of output.
The analysis assumes that unit variable cost and selling price are constant.

4. CVP analysis assumes that costs can be accurately analyzed into their fixed and variable elements.

5. The analysis applies only to the relevant range.
CVP analysis is appropriate only for decision taken within the relevant production range, and it is incorrect to project cost and revenue figure beyond the relevant range.

6. The analysis applies only to a short-term horizon.
CVP analysis is based on the relationship between volume and sales revenue, costs and profit in the short run, the short run typically being a period of one year in which the output of a firm is likely to be restricted to that available from the current operating capacity.

                                                REVIEW QUESTIONS

1) Digital Cellular sells phones for $100. The unit variable cost per phone is $50 plus a selling commission of 10%. Fixed manufacturing costs total $1,250 per month, while fixed selling and administrative costs total $2,500.

Required:

a.	What is the contribution margin per phone?
b.	What is the breakeven point in phones?
c.	How many phones must be sold to earn pretax income of $7,500? 

2) Furniture, Inc., sells lamps for $30. The unit variable cost per lamp is $22. Fixed costs total $9,600.

Required:

a.	What is the contribution margin per lamp?
b.	What is the breakeven point in lamps?
c.	How many lamps must be sold to earn a pretax income of $8,000?
d.	What is the margin of safety, assuming 1,500 lamps are sold? 

3) Tom's Tire Tower, Inc., sells tires for $110. The unit variable cost per tire is $85. Fixed costs total $475,000.

Required:

a.	What is the contribution margin per tire?
b.	What is the breakeven point in tires?
c.	How many tires must be sold to earn a pretax income of $450,000?
d.	What is the margin of safety, assuming 33,000 tires are sold? 

4) Zeta Corp's most recent income statement is given below.

Sales (8,000 units)	$160,000
Less variable expenses	(68,000)
Contribution margin	92,000
Less fixed expenses	(50,000)
Net income	$ 42,000

Required:

a.	Contribution margin per unit is	$ ________ per unit

b.	If sales are doubled to $240,000,
	total variable costs will equal	$ ________ 


c.	If sales are doubled to $240,000,
	total fixed costs will equal	$ ________ 

d.	If 20 more units are sold, profits will increase by	$ ________ 
e.	Compute how many units must be sold to break even.	# ________

f.	Compute how many units must be sold
        to achieve profits of $60,000. 	# ________ 

5) Black Pearl, Inc., sells a single product. The company's most recent income statement is given below.

Sales	$50,000
Less variable expenses	(30,000)
Contribution margin	20,000
Less fixed expenses	(12,500)
Net income	$ 7,500

Required:

a.	Contribution margin ratio is	________%

b.	Breakeven point in total sales dollars is	$ ________ 

c.	To achieve $40,000 in net income, sales must total	$ ________ 

d.	If sales increase by $50,000, net income will increase by	$ ________ 

6) Alex Miller, Inc., sells car batteries to service stations for an average of $30 each. The variable cost of each battery is $20 and monthly fixed manufacturing costs total $10,000. Other monthly fixed costs of the company total $8,000.

Required:

a.	What is the breakeven point in batteries?
b.	What is the margin of safety, assuming sales total $60,000?
c.	What is the breakeven level in batteries, assuming variable costs increase by 20%?
d.	What is the breakeven level in batteries, assuming the selling price goes up by 10%, fixed manufacturing costs decline by 10%, and other fixed costs decline by $100? 

7) Explain sensitivity analysis and how do managers use sensitivity analysis to evaluate its implications? 

8) What is meant by the term breakeven point? Why should a manager be concerned about the breakeven point and what helps them study the breakeven analysis? 


9) Arthur's Plumbing reported the following: 

	Revenues	$4,500
	Variable manufacturing costs	$ 900
	Variable nonmanufacturing costs	$ 810
	Fixed manufacturing costs	$ 630
	Fixed nonmanufacturing costs	$ 545

Required:

a.	Compute contribution margin.
b.	Compute contribution margin percentage.
c.	Compute gross margin.
d.	Compute gross margin percentage.
e.	Compute operating income. 

10) A car rental agency rents automobiles. What assumptions would be made about the agency’s sales mix for the purpose of a cost-volume-profit analysis?  (State any three assumptions)                                                                                                           
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