COST-VOLUME-PROFIT ANALYSIS
C-V-P analysis (Break-Even analysis) uses marginal costing for short term planning and decision making.  It is only really appropriate to use when proposed changes in activity are relatively small.

There are numerous assumptions made in basic C-V-P analysis so it should be used with caution and therefore only as a guide to decision making.

a) All costs can be resolved into fixed and variable elements.

b) Fixed costs will remain constant and variable costs vary proportionately with activity level.

c) Over the activity range being considered costs and revenues behave in a linear fashion.

d) The only factor affecting costs and revenues is volume.

e) All other factors remain unchanged. 

f) Relates to one product only or a constant mix.
g) Stocks are valued at marginal cost only.

h) There is no uncertainty.

The analysis can be performed graphically and/or by means of formulae.

Traditional Break-Even Chart

On this chart the axes represent output level and costs/revenues.  The lines representing (i) fixed cost, (ii) total cost and (iii) total revenue are drawn.

Example
A company has production facilities which can be used to make a maximum of 80,000 units during a costing period.  Each unit sells for £5, and the variable cost of production is £4.  The fixed factory overheads are £50,000 for the period.  The company budget to make 70,000 units.

The break-even chart would be:
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From the chart it can be seen that the break-even point is at an output level of ___________ and the profit at a volume of 70,000 units is _____________.

Contribution Break-Even Chart

This has the same axes as the traditional chart but the variable cost is plotted instead of the fixed cost.  This chart shows the contribution at various levels of output.
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Profit Graph

This graph shows the relationship of profit/loss to volume produced and sold.
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The charts depicted have assumed that cost and revenue are linear functions but there is no reason why they cannot be drawn with perhaps more appropriate representations of cost and revenue e.g. stepped cost and revenues, curvi-linear functions, linear functions with variable slopes, etc., or any combinations of these.  

Formulae

The same relevant information can be achieved using formulae:

Break 
-
even volume

=  Fixed costs

=






    Cont./unit

Profit-volume ratio (P/V ratio)
=  Contribution 
x 100
 =






    Sales revenue




Or

=  Fixed cost
 
x 100
=






    Break-even sales

Percentage Margin of Safety

=  Expected sales – Break-even sales x 100 =






Expected Sales
Number of units to be sold

=  Fixed cost + Target profit





       Contribution per unit

Hence if required profit is £30,000 the number of units to be sold would be 

The economists have a different view of C-V-P analysis.  They assume that the total revenue and total costs are curvilinear as shown below:



By superimposing the economists total cost on the accountants break-even chart we see that over a reasonable range (relevant range) they are similar.



Cost and Revenue £000’s





Cost and Revenue


£000’s








