Chapter- V

Cost-Volume-Profit Analysis

Cost-Volume-Profit Analysis for Multi-Product Firm

In the case of multi-product firm, the contribution for each product can be found out by deducting its variable cost from sales revenue. The break-even point for the each product can be calculated only if total fixed costs of the firm are distributed, and fixed cost form each product is known. 

The following data relate to Alpha Co. for the period ending 31, 20XX

	
	Product

	
	X
	Y
	Z

	
	Tk
	Tk
	Tk

	Sales
	2,00,000
	3,00,000
	5,00,000

	Variable Costs
	1,20,000
	2,10,000
	3,50,000


If total fixed costs are tk. 1, 52,000 let us calculate the firm’s break-even point and profit. We shall also compute the P/V ratio for each product. The computations are shown in following table.

BEP calculations for a multi-product firm (Alpha Co.)

	
	Product
	Total

	
	X
	Y
	Z
	

	Sales mix
	20%
	30%
	50%
	100%

	Sales revenue
	2,00,000
	3,00,000
	5,00,000
	10,00,000

	Variable Costs (tk)
	1,20,000
	2,10,000
	3,50,000
	6,80,000

	Contribution (tk0
	80,000
	90,000
	1,50,000
	3,20,000

	Fixed cost (tk)
	
	
	
	1,52,000

	Net profit (tk0
	
	
	
	1,68,000

	P/V ratio
	40%
	30%
	30%
	32%

	BEP for the firm (tk)
	
	
	
	4,75,000


The firms P/V ratio in the above example is 32 per cent. 

i.e. tk. 3,20,000 / tk. 10,00,00. 

This is the weighted average of the P/V ratios for the individual products, i.e. 

20 per cent* 40 per cent + 30 per cent * 30 per cent + 50 per cent * 30 per cent = 32 per cent.

Profit-Volume Graph for a Multi Product Firm
The P/V graph can be drawn for a multi product firm. Such P/V graph will indicate the profit path for each product. We shall use the information given in Table to draw a multi product firm’s profit volume graph.

Data of a multi product firm:

	Product
	Sales value (tk)
	Variable cost (tk)
	Contribution (tk)
	P/V ratio (tk)

	P
	4,00,000
	3,60,000
	40,000
	10%

	Q
	3,00,000
	1,50,000
	1,50,000
	50%

	R
	1,50,000
	60,000
	90,000
	60%

	S
	1,50,000
	30,000
	1,20,000
	80%

	Total
	10,00,000
	6,00,000
	4,00,000
	40%

	Firms total fixed cost
	
	
	2,00,000
	

	Firm’s profit
	
	
	2,00,000
	

	Firm’s Break-even point
	
	
	5,00,000
	


The following steps are involved to construct the P/V graph for a multi product firm as shown in table.

Step 1: Sales Line:

Sales are represented of the horizontal line and plotted from zero to tk.  10,00,000. 

Step 2: Profit Line:

The firm profit line is drawn by connecting fixed cost point at tk. 2,00,000 with the break-even point at tk. 5,00,000. Thus line ends at the tk. 2,00,000 profit point in the profit area.

Step 3: Profit Path:

The next step concerns drawing the profit path for each product. The profit path will begin with the product with the highest P/V ratio (i.e. product S in table). Total fixed cost is tk. 2,00,000 and product S’s contribution is tk. 120,000. Thus, tk. 80,000 is uncovered cost. The profit path line emanating from the fixed cost line will extend to the tk. 80,000 point just below the sales point of tk. 1,50,000. The end of product S’s path is the starting of product R’s profit path. Product R’s contribution is tk. 90,000. Thus, after covering the unrecovered fixed cost of tk. 80,000 a profit of tk. 10,000 remains. Thus the line of product R extends till the profit point of tk. 10,000 above the total sales point of tk. 3,00,000. Products Q’s entire contribution of tk. 1,50,000 is a profit to the firm. Total profit being tk. 1,60,000 its path will extend to this point above total sales point of tk. 7,00,000. Product P contributes tk. 40,000 to the profit raising it to tk. 2,00,000. Its path starting at the end of product. Q’s path will end at profit of tk. 2,00,000 and total sales point of tk. 10,00,000.


The P/V graph for multi product is of great help to management. The higher P/V ratio is indicated if the slope of the profit path is steeper. The slope of a product’s profit path will be downward if it does not have any contribution. The graph also facilitates reading of the amount of contribution for each product.

Utility of CVP Analysis

Break-even analysis is the most useful technique of profit planning and control. It is a device to explain the relationship between cost, volume and profit. The utility of the break-even analysis lies in the following advantages:

1. Understanding accounting data:

The break-even analysis is a simple concept to comprehend and interpret the accounting data.

2. Diagnostic tool:

The break-even analysis is a useful diagnostic tool. It indicates to management the causes of increasing break-even point and falling profits. The analysis of these causes will reveal to management what action should be taken.

3. Profit improvement:

The break-even analysis provides the basic information for profit improvement studies, and it is a useful starting point for detailed investigation.

4. Risk evaluation:

The desirability of an action should be considered on the basis of its profit as well as risk. If profit alone is considered, a firm may commit to a risky action. The break-even analysis, to some extent, is a useful method for considering the risk implication of alternative action.

Limitations of CVP Analysis

The break-even or Cost-volume-profit, analysis is a simple and useful concept. It suffers the following limitations:

1. Cost segregation:

One of the most important pre-requisites of the CVP analysis is that costs can be classified as fixed or variable. Some of the costs can be easily identified as fixed, such as rent of building or variable, such as direct material cost. But a large number of costs belong to the mixed category.

2. Constancy of fixed costs:

The assumption that total fixed costs remain constant over the entire volume range is not valid. If a firm has zero output, some of the fixed costs can certainly reduced or eliminated.

3. Change in unit variable costs:

The variable cost per unit also does not remain constant, and therefore, total variable costs do not change proportionately to output.

4. Change in selling price:

Similarly, selling price hardly remains constant. Selling price may remain constant under perfect competition. But in real market situations of monopolistic competition or oligopoly, selling price will have to be reduced to increase the sales volume.

5. Applicability to multi product firm:

The CVP analysis is perhaps best suited for a firm producing a single product. Because of the difficulty of fixed costs allocation, meaningful break-even points cannot be calculated for each product in case of multi-product firm.

6. Short term focus:

The cost-volume-profit analysis is a short terms technique of profit    planning. It cannot be used for long range profit planning, and may lead to wrong decisions form long run point of view.

7. Static tool of analysis:

The assumptions of the break-even analysis make it a rigid device of analysis and a static measure of a dynamic process. It shows the relationship between costs, volume and profit of a firm at a given point in time.
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