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4.1. Cost‐Volume‐Profit assumptions.
4.2. Break‐even point.
4.3. Margin of safety. Sensitivity analysys.
4.4. Multi‐product Cost‐Volume‐Profit analysis.
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4.1: COST‐VOLUME‐PROFIT ASSUMPTIONS.

• Cost‐Volume‐Profit analysis (CVP analysis) is based on the relationship between
volume and sales revenue, costs and profit in the short run (one year or less).

•CVP analysis is useful for guiding decisions:

Calculating the units that need to be sold to achieve a target profit.

Effect on profits if we change our selling price.

Effect on profits if we change our product mix.
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Cost‐Volume‐Profit analysis assumptions

1. Total costs can be separated into two components: fixed costs and variable costs.
2. Selling price is known and constant.
3. Fixed costs are known and constant.
4. No increase in efficiency occurs in the period of activity studied.
5. Unit variable costs remain the same and there is a direct relationship between cost

and volume.
6. Volume is assumed to be the only important factor affecting cost behaviour.
7. Inventory changes are insignificant.
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4.2: BREAK‐EVEN POINT.

Profit = Sales revenue – Total costs =
= (p x Q) – FC – (vc x Q) = 

= (p ‐ vc) x Q ‐ FC
p: selling price per unit
Q: number of units
FC: total fixed costs
vc: variable cost per unit

Quantity of output sold at which total revenues equal total costs,
that is, the quantity of output sold that results in €0 of profit.
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Profit = (p ‐ vc) x Q – FC = 0

The break‐even point is achieved when we have obtained
sufficient total contribution to cover total costs:

Contribution per unit

Break‐even point in units = p ‐ vc
FC
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Break‐even point in euros:

FC x p
p ‐ vc =

FC
p ‐ vc
p

=
FC

1 p
vc‐

Variable cost ratio
(VCR)

Contribution margin ratio
(CMR)

Note that CMR + VCR = 1
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‐FC

0
Q

Units of production and sales

Break‐even point

Loss area

Profit area

Break‐even chart
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Units to be sold to obtain a target profit:

FC + TP
p ‐ vc

Q =

Target profit = TP = (p ‐ vc) x Q ‐ FC

(p ‐ vc) x Q = FC + TP
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Target profit expressed as a percentage of sales (a):

FC 
p – vc – a x p

Q =

Target profit = a x p x Q = (p – vc) x Q ‐ FC

(p ‐ vc ‐ a x p) x Q = FC 

→
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4.3: MARGIN OF SAFETY. SENSITIVITY ANALYSIS.

Margin of safety = Expected sales – Break‐even sales

The margin of safety indicates by how much sales may 
decrease before a loss occurs:
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Alternatively, we can express the margin of safety in a
percentage form based on the following ratio:

=
Expected sales – Break‐even sales

Expected sales
Percentage 

margin of safety

Margin of safety is a mechanical way of saying whether a
company is close to the break‐even point.
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(Percentage margin of safety x Contribution margin ratio) x 
Expected sales = Expected profit 

Used with the Contribution margin ratio (CMR), the Percentage
margin of safety ratio determines the percentage of sales that
profit represents:
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4.4: MULTI‐PRODUCT COST‐VOLUME‐PROFIT ANALYSIS.

1) Sales mix effect on Break‐even point.

2) Retail company: a mark‐up is added to cost price to get the
selling price.

3) Retail company: different departments with different mark‐
ups.
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FC

Weighted‐average budgeted contribution margin

Total 
Break‐ even 
point

=

1) Sales mix effect on Break‐even point:
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Task: try to solve problem 4.1.
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2) Retail company: a mark‐up is added to cost price to get the 
selling price

p = vc + vc x m = vc x (1 + m)

FC x p

p ‐ vc
Break‐even
point 
in Euros

= =

Let “m” be the mark‐up added to cost price to get the selling price:

FC x vc x (1+m)

vc x (1 + m) ‐ vc =

FC x (1 + m)

m
=
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3) Retail company: different departments with different mark‐ups

∑

=
FC

Weighted‐average budgeted Contribution margin ratio
=

Break‐even 
point in
Euros

FC

CMRi
Salesi
Total sales

x
i

=
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