Chapter- V

Cost-Volume-Profit Analysis
Cost-volume-profit analysis is a technique used for measuring the functional relationships between the major factors affecting profits; and for determining the profit structure of the firm.
In analyzing Cost-volume-profit relationships, the first step is to study the behaviour of costs under conditions of changing volume, and to divide costs into fixed and variable components.

The next step is, to determine the total amount of fixed cost and the rate at which variable costs and profit change in response to volume.

Assumption of CVP Analysis

The discussion of the break-even analysis so far is based on the following assumptions:

1. Cost segregation: the total cost can be separated into fixed and variable components:

· Constant fixed costs: That total fixed costs remain unchanged with change4s in sales volume.

· Constant unit variable cost: That variable cost per unit is constant and total variable costs change in direct proportion to sales volume.

2. Constant selling price: 

The selling price per unit remains constant; that is, it does not change with volume.

3. Constant sales mix: 

The firm manufactures only one product of if there are multiple products, the sales mix does not change.

Break-Even Analysis
A technique commonly used to study Cost-volume-profit relationship is break-even analysis. Break –even analysis is concerned with the study of functional relationships between the rate of activity and costs, revenue and profits. Specifically, break-even analysis focuses attention on anticipated profit behavior is response to change in sales volume, selling prices, product mix of the sales, variable cost per unit, and total fixed costs.

Contribution: 

Contribution is a terms which defines the surplus remaining after deduction the variable cost of sales from sales revenue as indicated below:

                  Contribution = Sales revenue – Variable cost of sales

Put another way, fixed cost plus profit is equivalent to contribution. Thus, the relationship by be expressed as under:
Fixed cost + Profit = Contribution

Profit/Volume Ratio (P/V Ratio)

The profit/volume ratio establishes a relationship between contribution and sales. The formula for calculating this ratio is:

P/V ratio = 
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It may be noted that the P/V ratio remains constant at various levels of output, because variable costs as a proportion of sales remains constant at various levels.

Management should always try to bring about an improvement in P/V ratio. This can be achieved by-

a. An increase in the selling price; but this involves the risk that the volume of sales might be affected.
b. A reduction in the variable cost per unit by purchasing the latest machinery.

c. Concentrating on those products which provide the highest contribution.

Break Even Point

The break-even point is the level of activity or sales at which neither a profit nor a loss is make. At this point, sales revenue exactly equals total costs. The break-even point can be expressed in terms of number of units sold or in terms of sales value.

i) B/E (In terms of unit) = 
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ii) B/E (In terms of sales value) = 
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Margin of Safety

Margin of safety (M/S) is a useful concept in the context of Cost-volume-profit analysis. It is defined as the excess of actual (or budgeted) sales over the break-even level of sales. The formula for its computation is:

                             M/S = Actual Sales – Break-even sales

Example:

	
	Per unit (tk)
	Total (tk)

	Sales (10,000 units)
	20
	2,00,000

	Variable Cost
	10
	1,00,000

	Contribution
	10
	1,00,000

	Fixed Costs
	
	40,000

	Profit
	
	60,000


Break-Even Point:

                        In physical units = 
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The margin of safety indicates the extent to which sales may fall before the firm suffers a loss. Larger the margin of safety, safer the firm. A high margin of safety is particularly significant in times of depression when the demand for the firm’s products is falling. A low margin of safety may result for a firm which has a low contribution ratio. When both the margin of safety and the P/V ratio are low. Management should think of the possibilities of increasing the selling price, provided it does not adversely affect the sales volume, or reducing variable costs by bringing improvement in the manufacturing process.
Angle of Incidence

The angle formed at the break-even point by the intersection of the sales line and the total cost line is known as the angle of incidence. It should be the aim of the management to have as large an angle as possible. The size of the angle indicates the rate of profit earned after break-even.

· A wide angle means a high rate of profit accruing after the fixed costs are absorbed.

· A narrow angle would mean a relatively low rate of profit indication that variable costs constitute a large part of cost of sales.

Break-Even Chart

The relationship between cost, sales and profit at different levels of activity can be presented diagrammatically by using a break-even chart. It is possible to see at a glance the estimated results of trading at various levels of activity. In break-even chart, costs and sales revenues are shown on the vertical axis and volume in the horizontal axis. It is necessary to draw three lines on the chart as follows:

1.  The fixed cost line:
A fixed cost line, parallel to the horizontal axis, which will cut the vertical axis at the fixed cost level. The line runs parallel to the horizontal axis because the fixed cost is the same for all levels of activity.

2.  The total cost line:

The total cost at various levels of activity can be plotted on the graph and a line drawn. It is a straight upward-sloping line starting from the point where the fixed cost line cuts the vertical axis, indicating that when the activity is nil, the total cost is the same as the fixed cost.

3.  the sales line:

The sales values at various levels of activity are plotted on the graph and a line drawn. The typical break-even chart plots sales revenue as a straight line starting from the point where the vertical and horizontal axis meets.

The spread between the total cost and the sales at any volume indicates the expected profit or loss at that volume. The volume at which the two lines cross is known as the break-even volume and the point of intersection is known as the break-even point.
The following break-even chart is based on the following data.

	Period fixed costs
	Tk. 40,000

	Variable cost per unit
	Tk. 5

	Selling price per unit
	Tk. 10

	Production & Sales volume
	12,000 units



Profit-Volume Graph
A draw back of break-even chart is that it is not possible to read profit directly from such a chart. A profit-volume graph is often used in place of or in addition to a break-even chart to overcome this disadvantage. A profit-volume graph is a development of the break-even chart in that by eliminating the fixed cost and total cost lines. The horizontal axis, representing sales or activity, is drawn in the entire of the graph; the vertical axis represents profit, but that part of the line below the horizontal axis is the loss area. The profits and losses at various sales levels are then plotted on the graph and the point where this profit cuts the horizontal sales line is the break-even point.
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