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Break-Even Analysis:


CVP analysis is sometimes referred to simply as break-even analysis.  The level of sales at which profit is zero. The break-even point can also be defined as the point where total sales equals total expenses or as the point where total contribution margin equals total fixed expenses.


The break-even point can be computed using either the equation method or the contribution margin method-the two method are equivalent.

The Equation Method:

 
The equation method centers on the contribution approach to the income statement. The format of this equation statement can be expressed in equation as follows:


Rearranging this equation slightly yield s the following equation, which is widely used in CVP analysis:

        

At break-even point profit is zero.

For example, in referring to the lecture 3, Acoustic Concepts, the break-even point in unit sales, Q can be computed as follows:


Sales = Variable expenses + Fixed expenses +profits

$ 250 Q=$ 150 Q +$ 35,000 + $ 0



$100Q=$ 35,000



Q=$ 35,000($ 100



Q= 350 speakers

The break even point in sales dollars can be computed by multiplying the break even level of unit sales by the selling price per unit:



350 speakers ×$ 250= $ 87,500

 The break even in total sales dollars, X, can also be directly computed as follows:
Sales = variable expenses+ fixed expenses+ Profits

X=0.60 X+ $35,000 +$ 0





0.40 X= $ 35,000





X=$ 87,500

Where, X= total ales dollars


0.60=variable expenses as percentage of sales


$35,000= Total fixed expenses

The contribution Margin method:


The contribution margin method is actually just a shortcut version of the equation method already described. The approach centers on the idea discussed earlier that each unit sold provides a certain amount of contribution margin that goes towards covering fixed costs.  To find out how many units must be sold to break even, divide the total fixed costs by the unit contribution margin:

Fixed expenses

Break even point in units sold= 





       Unit contribution margin


Each speaker generates a contribution margin of 100 ($ 250 selling price, less $ 150 variable expenses). Since the total fixed expenses are $ 35,000, the break-even point is as follows:

Fixed expenses   


$35,000





= 


= 350 Speakers
Unit contribution margin      

$ 100                    
A variation of this method uses the CM ratio instead of the unit contribution margin. The result is the break even in total sales dollars rather than in total units sold.

 Fixed expenses

Break even point in total sales dollars = 







    CM ratio

In the Acoustic Concepts example, the calculations are as follows:



Fixed expenses
$ 35,000





  =

   = $ 87,500

CM ratio

  40%

This approach, based on the CM ratio, is particularly useful in those situations where a company has multiple product lines and wishes to compute a single break even point for the company as a whole. 

CVP Relationships in a Graphic Form:


The relationships among revenue, cost, profit and volume can be expressed graphically by preparing a cost-volume- profit (CVP) graph. A CVP graph highlights CVP relationships over wide ranges of activity and can give managers a perspective that can be obtained in no other way. 

Preparing the CVP Graph:

Preparing a CVP graph (sometimes called a breakeven chart) involves three steps. These steps are:

1.Draw a line parallel to the volume axis to represent total fixed expenses. For Acoustic Concepts, total fixed expenses are $ 35,000

2.Choose some volume of sales and plot the point e[resenting total expenses(fixed and variable) at the activity level we have selected. In our example we chose a volume of 600 speakers.. Total expenses at that activity level would be as follows:

 Fixed expenses ……………………………………$35,000

Variable expenses…….(600 speakers×$ 150)…90,000

Total expenses………………………………………$125,000


After the point has been plotted, draw a line through it back to the point where the fixed expenses line intersects the dollars axis.

3.Again choose some volume of sales and plot the point representing total sales dollars at the activity level we have selected. In our example, we choose a volume of 600speakers. Sales at that activity level total$ 150,000(600×$ 250). Draw a line through this point to the origin.





Target profit analysis:


CVP formulas can be used to determine the sales volume needed to achieve a target profit. 

The CVP equation method:


Sales= Variable cost + Fixed expenses+ target Profits

In our example, we assume a profit of $ 40,000 as our target profit.

By solving the equation we found,


$250 Q= $ 150Q+ $35,000+ $ 40,000


$ 100 Q= $75,.000


Q= 750 speakers.

The contribution Margin Approach:

 Units sold to attain the target profit   =Fixed expenses + target profit






    Unit contribution margin

In our example of Acoustic Concepts,

Units sold to attain the target profit=$ 35,000(fixed expenses)+ $40,000(target profit)   









$ 100 CM per speaker


=750 speakers

The Margin of Safety:


The margin of safety is the excess of budgeted (or actual) sales over the breakeven volume of sales. It states the amount by which sales can drop before losses begin to be incurred. The formula for its calculation is as follows;

Margin of safety= Total budgeted (or actual) sales---Break even sales

The margin of safety can also be expressed in percentage form.

     Margin of safety in dollars

Margin of safety percentage
=  

    Total budgeted (actual) sales

The Concept of Sales Mix:


The term sales mix means the relative proportion in which a company’s products are sold. Managers try to achieve the combination, or mix, that will yield the greatest amount of profits. Most companies have several products, and often theses products are not equally profitable. Where this is true, profits will depend to some on the company’s sales mix. Sales mix is computed by expressing the sales of each product as a percentage of total sales.

Conceptual Questions:

1. What is meant by CM ratio? Why this is useful in planning business operations? What are the assumptions used in CVP analysis?

2. What is a break-even point? Explain.

3. What is meant by the margin of safety?

4. What is meant by the term sales mix?

5. Name three approaches to the break-even analysis. Briefly explain how each approach works.

6. Al’s auto wash charges   $4 to wash a car. Te variable costs to wash a car are 15% of sales. Fixed expenses total $ 1700 monthly. How many cars must be washed each month for AL to break even?

Practical problems:

· Try to solve this problem at home: Review problem: CVP relationships (page no 259)

· To solve this problems in the class: E 6-1,E6-2, E6-3, E6-4, E6-5, E6-6

Now based on the review problems and the exercises students are requested to solve as many problems as you could.

Note: Please read the textbook carefully. Good luck.

Profits= sales- (variable expenses+ fixed expenses)





Sales = variable expenses+ fixed expenses+ Profits








	$175


					(total sales revenue)


	$150





$’000	$125							(Total expenses)





	$100





	$75





	$50





	$50


									    (Fixed expenses)


	$25
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