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5.0

LEARNING OBJECTIVES

After studying this unit you should be able to:
● Understand the concept of break-even analysis, impact of change in sales volume,
price, variable cost, fixed costs on profits;
● Understand the concept of margin of safety, angle of incidence, and profit volume
ratio in decision making; and
● Examine the assumptions and limitations of the break-even analysis
● Discuss the merits and limitations of marginal costing along with developing a
marginal cost equation uses marginal costing in managerial decisions.
5.1

INTRODUCTION

The elements of costs can be divided into fixed and variable costs. There are certain
costs which are a combination of fixed and variable costs. These costs are called semivariable costs. It is necessary to segregate the mixed costs into fixed and variable costs
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for managerial decisions. In this unit you will study about different methods of
segregating mixed costs, the concept of marginal cost and marginal costing and its
managerial uses in decision making.
The study of cost-volume-profit relationships is sometimes called “break-even
analysis.” In the opinion of some, it is a misnomer as break even analysis depicts a
point where costs and total sales revenue is the same. Beyond this point, it is called
cost volume-profit relationship. Some hold the view, that break even analysis can be
interpreted in two senses – narrow and broad sense. In narrow sense, it refers to
determining the level of output where total costs equal to total revenue i.e. no profit,
no loss. In the broad sense, it is used to determine the probable profit at any level of
output.
5.2

SEGREGATION OF MIXED COSTS

The elements of cost can be divided into two categories. Fixed and variable costs.
Fixed costs are those costs which do not vary but remain constant within a given period
of time in spite of fluctuations in production Variable costs changes in direct
proportion to the change in output. There are certain costs, which are a combination of
fixed, and variable costs. It contains a fixed element as well as a unit cost for variable
expenses. Such costs increase with production but the change is less than the
proportionate change in production. These costs are called semi-variable or semi-fixed
or mixed costs. Examples of these costs are depreciation, power, telephone etc. Rent
of the telephone is fixed in a given period and per unit call charges is a variable
component. For decision making, it becomes necessary to segregate the mixed costs
into fixed and variable costs.
Methods of Segregating Mixed Cost
The following methods are applied to segregate the mixed costs into fixed costs and
variable costs:
1) Analytical Method: A careful analysis of mixed cost is done to determine how far
it varies with production. Some semi-variable costs may have 60 percent variability
while others have 40 percent variability. Accuracy of this method depends upon the
knowledge, experience and judgement of the analyst. This method is simple but not
scientific.
2) High Low Method: This technique was developed by J.H. William. In this method,
the difference in two production levels i.e. highest and lowest, are compared out of the
various levels. Since the fixed cost component remains constant, any increase or
decrease in total semi-variable cost must be attributed to the variable portion. The
variable cost per unit can be determined by dividing the difference in total semivariable cost with the difference in production units at two levels.

2

Illustration 1

High-low method is based on observations of extreme data, hence the result may not
be very accurate as it is based on extreme points and may not be true for normal
situations.
Scatter Diagram Method
In this method, production and semi-variable cost data are plotted on a graph paper and
a tentative line of best fit is drawn. The following steps are involved:
● Volume of production is plotted on x-axis and semi-variable costs on y-axis.
● Corresponding semi-variable costs of each volume of production are plotted on a
Graph.
● A line of best fit is drawn through the points plotted. The point where this line
intersects with the y-axis, depicts the fixed cost.
● Variable cost can be determined at any level by subtracting the fixed cost element.
The slope of the total cost curve is the variable cost per unit.
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The accuracy of line of best fit, depends upon the judgement and experience of the
analyst. One may draw slightly up or slightly down, the intercept on y-axis will change
or two analysts may draw a line having different slopes. This method involves analyst’s
subjectivity and may not give accurate results.
Method of Least Square:
This method is based on econometric technique, in which the line of best fit is drawn
with the help of linear equations. The equation of a straight line is y = a + b x
Where ‘a’ is the intercept on the y-axis and ‘b’ is the slope of the line. Hence ‘a’ is the
fixed cost component and ‘b’ is the slope or tangent of the line or variable cost per
unit. From the above equation, two equation can be drawn

Solving the equations will give us the value of ‘a’ (fixed cost) and ‘b’ (variable cost
per unit).
Illustration 2
From the following semi-variable cost information, compute the fixed cost and
variable cost components.
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After segregating the mixed costs into fixed cost and variable costs, the fixed
component is added to fixed costs and variable component to variable costs. Now we
have only two costs i.e. fixed costs and variable costs.
5.3

CONCEPT OF MARGINAL COST AND MARGINAL COSTING

The term ‘Marginal Cost’ is defined as the amount at any given volume of output by
which the aggregate costs are changed if the volume of output is increased or decreased
by one unit. In this context a unit may be a single article, a batch of articles or an order.
It is the variable cost of one unit of a product or a service. For example, the cost of 100
articles is Rs. 50,000 and that of 101 articles is Rs. 50,450, the marginal cost is Rs. 450
(i.e., Rs. 50,450 –50,000). Thus, the total cost is the aggregate of fixed cost and variable
cost and if production is increased by one more unit, its cost can be computed as
follows:

Marginal costing may be defined as “the ascertainment of marginal costs and of the
effect on profit of changes in volume or type of output by differentiating between fixed
costs and variable costs”. The concept of marginal costing is based on the behaviour
of costs that vary with the production level. In marginal costing, costs are classified
5

into fixed and variable costs. Even semi-variable costs are analysed into fixed and
variable. The stock of work-in-progress and finished goods are valued at marginal cost.
Marginal cost is equal to the increase in total variable cost because within the existing
production capacity, an increase in variable one unit of production will cause an
increase in variable costs only. The fixed costs remain the same. In marginal costing,
only variable costs are considered in calculating the cost of product, while fixed costs
are treated as period cost which will be charged against the revenue of the period. The
revenue generated from the excess of sales over variable costs is called contribution.
Mathematically,
Total sales – Variable costs = Contribution
Sales = Variable cost + Contribution
Sales - Variable Cost = Fixed Cost ± Profit
Contribution - Fixed Cost = Profit
For example, the selling price of a product is Rs. 30 per unit and its variable cost is Rs.
20, the contribution per unit is Rs.10. Let us take the following illustration how the
profit is determined by using marginal costing technique.
Illustration 3
From the following particulars find out the amount of profit earned during the year
using the marginal costing technique:

Thus the technique of marginal costing assumes that the difference between the
aggregate value of sales and the aggregate value of variable costs or marginal costs,
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provides a fund (called contribution) to meet the fixed costs and balance is the profit.
The concept of contribution is a very useful tool to management in managerial
decisions making.
5.4
INCOME STATEMENT UNDER MARGINAL COSTING AND
ABSORPTION COSTING
In marginal costing, the stock of work-in-progress and finished goods are valued at
marginal cost not including the fixed costs. Whereas under full costing or absorption
costing, the cost of product is determined after considering both fixed and variable
costs.
Let us explain the difference in the two methods with the help of an illustration given
below:
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The profit computed under marginal costing is Rs. 5000 less in comparison to full
costing. The closing stock under absorption costing is valued at Rs. 2.50 per unit (fixed
and variable cost) whereas under marginal costing it is Rs. 2 per unit (only variable
cost). The difference is of Rs. 0.50 per unit on a closing inventory of 10,000 units
which amounts to Rs. 5,000.
We can draw the following inferences:
● When all costs are variable costs, then both the methods will report the same net
income.
● When sales and production are in balance (no opening or closing stock) both the
methods will again report the same profit.
● When there is a closing stock (and no opening stock) the net income reported
under absorption costing will be higher than that reported under marginal costing.
Thus the technique of absorption costing may lead to odd results particularly for
seasonal business in which stock level fluctuates widely from one period to
another.
● When there is an opening stock (and no closing stock), the profit under marginal
costing will be more than the profit reported under absorption costing.
● When the closing stock is more than the opening stock (presuming that both
opening and closing stocks are valued at the same price), profit reported under
marginal costing will be less than the profit reported under full costing or
absorption costing.
The technique of absorption costing may also lead to rejection of a profitable business.
An order at a price which is less than the total cost may be refused, though this order
may be profitable. Look at the following illustration:
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The company has received an order for 20,000 units at Rs. 70 per unit. Should the order
be accepted or rejected.
Solution
Under absorption costing, cost includes both fixed as well as variable cost. Thus the
cost per unit is Rs. 90 and the order at Rs. 70 per unit be rejected. Under marginal
costing, only variable costs are considered. When a company will supply extra 20,000
units, only variable cost will increase and fixed cost will remain the same.
The fixed cost of Rs. 21, 00,000 is already recovered by operating at 70% installed
capacity. Thus the order will increase the profit.

Accepting the order enhances the profit by Rs. 200,000. The difference between
absorption costing and marginal costing arises mainly due to recovery of fixed
overheads and valuation of inventory.
Valuation of Stocks
In absorption costing, stocks of work-in-progress and finished goods are valued at
work cost or cost of production, which includes fixed costs also. Whereas in marginal
costing, stocks are valued at marginal cost or variable cost only. This method does not
9

result in carrying over a fixed cost of one period to another, as it happens in the case
of absorption costing. In other words, valuation of stock is done at a lower price in
marginal costing, thus profit will differ under two methods of costing.
5.5

MARGINAL COSTING EQUATION AND CONTRIBUTION MARGIN

In full costing or absorption costing, all costs are classified into three broad classes
manufacturing, administrative and selling. In the income statement, manufacturing
costs are deducted from the sales revenue to get the gross margin or gross profit then
administrative and selling expenses are deducted from gross margin to arrive at net
operating income. Under marginal costing, costs are clarified into fixed and variable
expenses. All variable costs, whether they are manufacturing, administrative or selling
are deducted from sales revenue. The difference is called contribution margin or
marginal income. All fixed costs are recovered from the contribution and balance is
profit or loss.
Illustration 6
Two companies A Ltd. and B Ltd. sell the same type of product. Their income
statement are as follows:

State which company is likely to earn greater profit if there is: (i) heavy demand, (ii)
poor demand for its products.

In case of A Ltd., every sale of Rs. 100 gives a contribution of Rs. 60 whereas in case
of B Ltd. every sale of Rs. 100 provides a contribution of Rs. 50. In case of heavy
demand, profit of A Ltd. will rise much faster in comparison to B Ltd. During poor
demand or decline in sales of Rs. 100 will lead to decline in contribution in A Ltd. and
B Ltd. by Rs. 60 and Rs. 50 respectively.
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Mathematically,
Sales = Variable cost + Fixed cost ± Profit.
Sales – Variable cost = Fixed Cost ± Profit
Sales – Variable cost = Contribution
Contribution –Fixed cost = ± Profit
5.6

PROFIT-VOLUME RATIO

Profit volume ratio or contribution to sales ratio is a relationship between contribution
and sales. It is the ratio between contributions per product to turnover of the product.
Mathematically,

Profit-volume ratio depicts the soundness of the company’s product. Profit volume
analysis is used to determine break even for a product, a group of products and to know
how the profit changes if changes are made in price, volume, costs or any combination
of these. But the P/V graph does not show how cost varies with the change in the level
of production. The profit volume ratio and contribution has a direct relationship. The
profit volume ratio can be improved by improving the contribution and contribution
can be improved by:
i) Increasing the selling price
ii) Decreasing the marginal or variable costs.
iii) Putting more emphasis on those products which have higher profit volume ratio.
Profit Volume Graph
For preparing the profit volume graph, following steps are involved:
● Sales are depicted on x-axis and profit and loss on y-axis.
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●
●
●
●

X-axis divides the graph into two parts. The lower area of the x-axis depicts loss
and the upper area depicts the profit. When sales is zero, loss is equal to fixed cost.
At a particular level of sales volume, the profit is depicted on y-axis. Both the
points are joined by a straight line called profit line.
The point where the profit line intersects the x-axis is called the break-even point.
The angle between the sales line and profit line is called angle of incidence.

Illustration 7
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On X-axis, OX represents sales volume, on Y-axis OY represents profit while OY’
loss. OFC represents fixed cost. The line FCP represents fixed cost and profit as well
as total contribution. BE is the break-even point. The area BEX represents margin of
safety while XBEP profit area. PBEX is the angle of incidence.
Where a company is manufacturing more than one product of varying profitability, the
profit-volume graph can be constructed as follows:
Illustration 8
XYZ ltd. produces three products X, Y and Z. The cost data is as follows:
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5.7

MANAGERIAL USES OF MARGINAL COSTING

Marginal Costing is a useful tool to management in taking various policy decisions,
profit planning and cost control. Following are a few of the managerial problem where
marginal costing is helpful in decision making:
●
●
●
●
●
●
●
●

Price Fixation
Accepting Special Order and Exploring Additional Markets
Profit Planning
Key Factors or Limiting Factor
Sales Mix Decisions
Make or Buy Decisions
Adding or Dropping Decisions
Suspension of Activities

5.8

LIMITATIONS OF MARGINAL COSTING

The marginal costing has the following limitations:
● Difficulty in cost Analysis: Separation of costs into fixed and variable becomes
very difficult under certain circumstances and in certain business situations. The
accuracy of marginal costing results depends upon how accurately costs are
classified.
14

●

●

●

●

●

5.9

Inappropriate basis of pricing: In marginal costing, there is a danger of too many
sales being made at marginal cost or marginal cost plus some contribution,
resulting in under recovery of fixed overheads. This situation will arise during
depression or increasing competition.
Under valuation of inventory: In marginal costing, inventories are valued at
variable costs. It may create problems in inter firm transfer of goods at marginal
costs resulting in higher profits. Employees may demand higher salaries and other
benefits. Exclusion of fixed costs from inventory cost seems to be against the
accepted accounting procedure.
Same marginal cost per unit: This assumption is partly true within a limited
range of activity. Scarcity of labour and material brings change in price, trade
discount of bulk purchases, changes in the productivity of men etc. will influence
the marginal cost per unit.
Not suitable to all concerns: This technique may not be suitable in those
industries which have large stock of work-in-progress e.g. contact and ship
building industry. If fixed expenses are not included in valuation of work-in
progress losses may occur in the initial years till the contract is completed. On
completion of the contract, huge profit will be depicted.
New Technology: With the development of science and technology, new cost
efficient machines are available resulting in reduction in labour costs and
increased fixed costs. The system of costing, which ignores a significant portion
of cost i.e. fixed cost, cannot be very effective.
BREAK EVEN ANALYSIS

The analysis of cost behaviour is necessary for planning, control and decision making.
Analysis of cost behaviour means analysis of variability of each cost element in
relation to the level of output. Every cost follows some definite behaviour pattern. For
example total variable costs vary in direct proportion to the volume of output but per
unit variable cost remains the same. Examples of such costs are direct material, direct
labour, packaging expenses, selling commission etc. These costs are called product
costs and are controllable, as they incur only when production takes place. Whereas
fixed costs remain the same irrespective of the level of output but per unit fixed cost
goes on decreasing with the increasing level of output as fixed cost is scattered over a
large number of units. Examples of such expenses are rent, rates and insurance,
executives’ salary, audit fees etc. These costs are also called period costs and are
uncontrollable.
The mixed costs or semi-variable costs have both the element variable and fixed. These
costs also change in the same direction in which volume of output changes but this
change is less than the proportionate change in output. Examples of such costs are
power, telephone, depreciation, etc. Thus the concept of breakeven analysis is a logical
extension of marginal costing. It is based on the same principle of classifying the costs
into fixed and variable.
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Semi-variable costs are segregated in fixed and variable components as discussed in
the earlier chapter. Fixed component is added in fixed costs and a variable component
with variable cost. Thus the costs are classified into two watertight compartments i.e.
fixed and variable.
The cost behaviour plays a significant role in decision making. The relationships in
volume, cost and profit shows that if volume increases by 10 per cent (say), then cost
will not increase by 10 per cent. Because only variable cost will increase and fixed
costs remain the same and unit fixed cost declines. Consequently, profit will not
increase by 10 per cent but more than that and vice versa. The level of production
changes due to many reasons, such as recession or boom, competition, introduction of
new product, increase in demand, scarce raw material etc. The management wants to
know the effect of these changes on profit. The break-even analysis helps the
management in decision making in these situations.
The study of cost-volume-profit relationships is sometimes called “break-even
analysis.” In the opinion of some, it is a misnomer as break even analysis depicts a
point where costs and total sales revenue is the same. Beyond this point, it is called
cost volume-profit relationship. Some hold the view, that break even analysis can be
interpreted in two senses – narrow and broad sense. In narrow sense, it refers to
determining the level of output where total costs equal to total revenue i.e. no profit,
no loss. In the broad sense, it is used to determine the probable profit at any level of
output.
5.10

BREAK EVEN POINT

It is a point where sales revenue equals the costs to make and sell the product and no
profit or loss is reported. In the words of Keller and Ferrara, “the break-even point
of a company or a unit of a company is the level of sales income which will equal to
the sum of its fixed costs and variable costs.” Charles T. Horngren defines it, “the
break-even point is that point of activity (sales volume) where total revenues and total
expenses are equal, it is the point of zero profit and zero loss.”
There are two methods of calculating break even points. Mathematical method and
Graphical method.
Mathematical Method
The break-even point through mathematical method can be found out either by
i)
Equation Method, or
ii)
Contribution Margin Technique.

Equation Method
We know, Sales – Variable costs – Fixed cost = Profit (S --- VC – FC = P)
Sales – Variable costs = Fixed costs + Profit (S - VC = FC + P)
16

Sales minus variable costs is called Contribution. (S - VC = C)
Contribution = Fixed costs + Profit (C = FC + P)
At break-even point, profit is zero.
∴ Contribution = Fixed Costs (at break-even point) or (SP - VC) Q = F
Where, SP is selling price, VC is the variable costs, F is a fixed costs and Q is the
number of units produced and sold. Look at the following illustration how the
breakeven point is to be calculated:
Illustration 9
Calculate the break-even point from the following information:
Selling price

= Rs. 3 per unit

Variable cost

= Rs. 2 per unit

Fixed cost

= Rs. 90,000

Estimated sales for the period = 100,000 units or Rs. 300,000
Suppose the units to be produced and sold at break-even point is Q, then
Sales
Costs

–

Variable = Contribution = Fixed Costs

3Q–2Q

= 90,000

Q

= 90,000 units

When we produce and sell 90,000 units, then total sales revenue is Rs. 2,70,000
(90,000 units × Rs. 3 ) and total cost is Rs. 2,70,000, (VC Rs. 2 × 90000 units =
1,80,000 + F C Rs. 90,000)
Contribution Margins Technique
Contribution per unit means difference between selling price and variable costs or
Contribution per unit = Selling price per unit – Variable Cost per unit
Total Contribution = Sales Revenue – Total Variable Costs
Break-even point can be expressed in terms of units to be produced and sold or in terms
of value of goods. At break-even point, we know
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It shows that a firm will be at a break-even point when it is producing and selling
90,000 units or having a sale of Rs. 2, 70,000.
18

Profit /Volume Ratio (P/V ratio)
Total contribution divided by total sales is called profit-volume ratio or contribution
ratio (P/V ratio). Break-even point can be determined with the help of P/V ratio.

It should be noted that firms producing one product line only, the calculation of
breakeven point is preferred in units and firms having a variety of product lines,
calculation of break-even point is preferred in value. P/V ratio can also be expressed
in the form of percentage by multiplying by 100.
Illustration 10
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Break-even point as percentage of estimated capacity utilisation: Break-even point can
also be calculated as a percentage of estimated sales or capacity utilisation by dividing
the break-even sales by the estimated capacity sales/utilisation
Graphical Method
The break-even point can also be shown graphically. The BEP chart shows the
relationships between cost, volume and profit at various levels of output. Fixed costs,
variable costs and sales revenues are shown on Y-axis and volume of out on X-axis.
The break-even point is that point at which the total cost line and total sales line
intersect each other. This point represents “no profit, no loss”.
The following steps are involved in construction of break-even chart:
● Sales volume is plotted on x-axis. Sales volume may be expressed in terms of
value (rupee), units or as percentage of capacity.
● Cost and Revenue are depicted in the y-axis. Fixed costs remain constant
irrespective of the sales volume. Hence it is parallel to the x-axis and starts from
Rs. 90,000. (Data of illustration 1) Variable cost starts from (0,0) because no sales
volume, no variable cost and as the volume increases variable cost also increases.
When a parallel line of variable cost is drawn from the fixed cost line in y - axis,
it depicts the total cost line. The sales revenue curve also starts from (0,0).
● The point of intersection of the sales revenue line and total cost line depicts, breakeven point. It occurs at a point of 90,000 units on the x-axis and Rs. 2, 70,000 (in
terms of value) on y-axis.
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●

●

The area to the left side of the break-even point depicts the loss zone as the cost
curve is at a higher level and the sales revenue line is at a lower level. The area to
the right hand side of break-even point is called the profit zone as the sale revenue
line lies at a higher level than the total cost line.
The angle formed by the intersection of sale value line and total cost line is known
as angle of incidence. Larger the angle, lower is the break-even point and vice
versa

Illustration 11
Let us draw a break-even chart with the help of data given below at different production
levels of 0, 80,000, 90,000, 1, 00,000 1, 10,000, and 1, 20,000 units.
Sale Price = Rs. 3 per unit
Variable Cost = Rs. 2 per unit
Fixed Cost = Rs. 90,000
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5.11

REQUIRED SALES FOR DESIRED PROFIT

Break-even point equations can be extended to estimate the profit and loss at different
levels of production. At break-even point, profit is zero but for calculating the sales
volume required to earn a desired profit, the profit value is put as desired profit. The
following equations can be derived for this purpose.
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Illustration 12
A company producing a single product and sells it at Rs. 10 per unit. Variable cost is
Rs. 6 per unit and fixed cost is Rs. 40,000 per annum. Calculate (a) Break-even point,
(b) Sales volume required to earn a profit of Rs. 60,000 per annum.
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5.12

SALES VOLUME REQUIRED TO EARN A DESIRED PROFIT PER
UNIT

If we add the desired profit per unit with variable cost and apply the same equations,
the result will provide us the sales volume required to earn a desired profit per unit.

Illustration 13
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5.13

SALES REQUIRED TO MAINTAIN PRESENT PROFIT

Calculating the sales volume required to meet the proposed expenditure. Because of
high competition in the market, the management plans an aggressive promotion policy
to boost the sales, which requires an extra expenditure. In such cases, management
wants to know the additional sales volume required to cover the expected increase in
expenditure. Here the logic should be to cover the extra expenditure, how much
additional units to be sold. Suppose contribution per unit is Rs. 10 per unit and a
company spends Rs. 1, 00,000 extra on advertisement, then logically the company
must sell 10,000 extra units to cover this expenditure. Thus the formula should be

Illustration 14
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5.14

MARGIN OF SAFETY

The margin of safety is the difference between actual sales and sales at break-even
point. M/S = Actual Sales – Sales at BEP
Suppose the actual sales of X Y Z Ltd. (example given in 16.3) is 1, 20,000 units and
sales at breakeven point is 90,000 units, then
M/S = 1, 20,000 units – 90,000 units = 30,000 units
Sale price was Rs. 3 per unit.
M/S = Rs. 3, 60,000 – Rs. 2, 70,000 = Rs. 90,000
It can be expressed in terms of Rupees or in units, and is an absolute measure. It can
be expressed in relative terms and is
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Higher margin of safety provides greater protection to the company. The size of margin
of safety is an indicator of soundness of business. It shows how much sales may
decrease before the firm will suffer a loss. Sales beyond the break-even point represent
margin of safety. Larger the margin of safety, greater the soundness of the business,
smaller the margin of safety, weaker will be the soundness of the business. The
following actions help in improving the margin of safety:
● Increase the level of production
● Reduce the fixed and / or variable costs
● Increase the selling price
● Substitute the existing product with more profitable products
● From the product mix, remove the product whose contribution ratio is very low
Illustration 15
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5.15

ANGLE OF INCIDENCE

The angle formed at the intersection of the total sales revenue line and the total cost
line is called the angle of incidence. It depicts the difference between the slope of the
total sales revenue line and total cost line. Graphically it is as follows:

Angle ABC is the angle of incidence. It reflects the responsiveness or sensitivity of
profit to variation in the volume sold. The higher the angle of incidence, the greater
the responsiveness of profits to variation in the sales volume and vice versa. In
subsection 16.4 of this unit, we observed that small change in sales brings wide
fluctuations in profits.
5.16

BREAK EVEN CHARTS

The effect of change in sales volume, price and costs on profit can be depicted
graphically as follows:
Effect of Price Change on Profit
When price is increased, the slope of sales revenue line become steeper and breakeven
point lowers from BEP0 to BEP1, the margin of safety increases from BEP0X to BEP
1X angle of incidence also increases. The reverse happens in case of decrease in price
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Effect of Change in Fixed Cost on Profit
Increase in fixed cost leads to increase in break-even point, lowers the margin of safety
and no impact on angle of incidence (Parallel lines).
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Effect of Change in Variable Cost
Increase in variable costs leads to higher break-even point, lowers the margin of safety
and reduces the angle of incidence.

The relationships between change in price, fixed cost, variable costs and volume on
profit, margin of safety and profit volume ratio through the following equations:

5.17

PROFIT VOLUME GRAPH

Profit-Volume Graph is the graphical representation of the relationship between profit
and volume. It shows profit or loss at different levels of output. It is also called the P/V
graph. This type of graph may be preferred to know the profit or loss directly at
different levels of activity. Following steps are involved in the construction of profit
volume graph:
● Fixed Costs and profits are depicted on the y-axis or vertical axis.
● Sales are shown on the x-axis or horizontal axis.
31

●

●

Area above the sales line (x-axis) is a “profit area” and below it is the “loss area”.
At zero output, the loss equals fixed cost. Profit at a particular sales level is
depicted on y-axis above the sales line.
After plotting profits and fixed costs, these two points are joined by a diagonal
line which is called profit line or contribution line or fixed cost recovery line or
profit-volume line. The break-even point occurs at a point where the contribution
line intersects the horizontal line.

Illustration 16

Better P/V ratio is an index of sound financial health. P/V ratio can be improved by
taking following steps:
● Increase in Sale Price
● Decrease in variable costs
● Change in sales mix, i.e. producing more of an item where P/V ratio is high along
with demand or dropping or decreasing the production of a product whose P/V
ratio is very low as per situation.
5.18

ASSUMPTION IN BREAK EVEN ANALYSIS

Break even analysis is based on certain assumption, which are:
● All costs can be segregated in two parts i.e., fixed and variable.
● Fixed costs remain constant at various levels of activity.
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●
●
●
●
●
●
●
5.19

Variable costs change directly with production. It means variable cost per unit
remains constant.
Selling price per unit remains constant at all various levels of activity.
Technological methods and efficiency of men and machines will not be changed.
Production and sales are perfectly synchronized i.e., no inventory exists in the
beginning or at the end of the period
Either there is only one product or if several products are being produced and sold
then sales mix remains constant.
Break even analysis assumes a linear relationship in total costs and total revenues.
Break even analysis ignores the capital employed in the business.
LET US SUM UP

Marginal costing involves computation of marginal cost. The marginal cost is also
called variable costs. It comprises direct material, direct labour and variable overheads.
Marginal costing helps the management in taking various managerial decisions like
price fixation, profit planning, add and drop decisions, make or buy decisions, sales
mix decisions etc. Marginal costing technique has some limitations. The categorization
of expenses into fixed and variable elements is a tedious and complex task. The
behaviour of per unit variable and total fixed cost is questionable as assumed in
marginal costing. In Spite of these limitations, marginal costing is a useful technique
for making decisions in several business decisions.
Break even analysis helps is ascertaining the level of production where total costs
equals to total revenue. Below this level of production, there are losses and above this
point depicts the profit zone. Like marginal costing this analysis is also based on cost
classification into fixed and variable costs. Break even analysis helps in measuring the
effect of charges in volume, costs, selling price and product mix on profit. In fact,
break even analysis is cost-volume profit analysis. There are inherent limitations in
the break-even analysis –classification of costs into fixed and variable costs, fixed
costs remains fixed, variable cost per unit is constant, selling price per unit is constant
etc. In spite of its limitation the break-even point is a useful technique in decision
making if it used by those who understand its limitations.
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KEY WORDS
Absorption costing or full costing: A technique where all costs, fixed and
variable, are allocated to the cost unit.
Break Even Point: A level of production activity, where sales revenue is equal to
variable cost and fixed cost or contribution equal to fixed cost. It is also called ‘no
profit, no loss’ point.
Contribution: The difference between sale price and variable costs is called
contribution.
Marginal Cost: It comprises direct material, direct labour and variable overheads
or cost of producing one additional unit.
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Marginal Costing: It is a technique where only variable costs are considered
while computing the cost of product. The fixed costs are met against the total
contribution of all the products taken together.
Break Even Point is the level of sales (volume or value) where total costs equals
to total revenue or no profit no loss point.
Cost-volume-Profit analysis is a technique to study the effects of costs and
volume variations on profit.
Margin of Safety is the difference between actual sales and sales at break-even
point. It shows the amount by which sales may decrease before losses occur.
Profit Volume Ratio is a relationship between contributions to sales.
Mixed Costs are those costs which has both fixed and variable elements. These
are also known as semi-variable costs.
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5.22

MODEL QUESTIONS

Q1:
Q2:
Q3:

‘The profit is the product of the P/V ratio and the margin of safety’. Comment.
Explain the application of marginal costing in managerial decision making.
‘Cost-volume profit analysis and break-even point analysis are the same’
Comment?
What are different methods of computing break-even point?
“The break-even chart is an excellent planning device” Comment.
Explain the significance of Profit-Volume ratio, Margin of Safety and Angle
of Incidence?

Q4:
Q5:
Q6:
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Q8:

What is Contribution? How does it help the management in taking managerial
decisions?

Q9:

The sales manager of a company found that with fixed cost Rs. 50,000, sales
increased from Rs. 30,000 to Rs. 4, 00,000 and profit increased by Rs. 40,000.
Compute the profit when sales is Rs. 5, 00,000.

Q10: ABC Ltd., has a margin of safety 37.5% with an overall contribution sale ratio
of 40%. The fixed cost is Rs. 5 lakhs. Calculate the following:
i)
Break-even point
ii)
Total Sales
iii)
Total variables costs
iv)
Profit
Q11: The P/V ratio of a concern is 50% and margin of safety is 40%. Calculate the
net profit of the sales is Rs. 1, 00,000.
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6.0

LEARNING OBJECTIVES

After going through this unit, you will be able to
● Describe the meaning and features of absorption costing
● Discuss the ascertainment of income under absorption costing
● Outline the advantages and disadvantages of absorption costing
● Know the impact of fixed cost on cost of production
6.1

INTRODUCTION

Absorption costing also known as full Costing is the total cost technique. It is the
conventional and most widely used technique of ascertaining cost. CIMA, London
defines absorption costing as the practice of charging all costs both variable and fixed
to operations, processes or products.” Under this technique, product cost is made up of
all direct costs plus fixed factory overhead at a predetermined rate on the basis of
normalcy capacity. The administration, selling and distribution overheads are treated
as period costs, and hence, are written off against the income for the period in which
they are incurred.
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6.2

OBJECTIVE OF ABSORPTION COSTING

The management is interested that every product should bear its total cost, be it fixed
or variable cost and leave something towards profits towards return on investment. In
the absence of profits, In the long run, management is not interested in continuing that
product. Management wants to ensure a reasonable return on the investment made.
Absorption costing facilitates that objective. The objective of management, under
absorption costing, is that each product recovers its full cost and leaves something
towards profit as a return on investment.
All products may not give equal contribution. Selling price of some products may
cover the variable cost component, fully, while they may not cover the fixed cost
component, totally. Though full costs are not recovered, in the short run, management
continues production as they leave a certain amount in the form of contribution that
would cover the fixed costs, at least, partly. This is only a short-term approach. In the
long - run, every firm wants to recover full costs, both fixed and variable, and leave
something towards planned profits, which is the objective of every firm to maximize.
6.3
DIFFERENCE BETWEEN MARGINAL COSTING & ABSORPTION
COSTING
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6.4

PRESENTATION OF DATA

6.5
DISTINGUISHING
ABSORPTION COSTING

FEATURES

OR

CHARACTERISTICS

OF

The basic features of absorption costing are as follows:
● All variable manufacturing costs and fixed factory overheads are treated as
product costs and hence charged to products, processes or operations.
● All administration, selling and distribution overheads are treated as period costs,
and hence are written off against the profits of the period in which they are
incurred.
● As fixed factory overheads are included in unit cost, the value of closing inventory
includes fixed factory/production overheads.
● Under absorption costing, cost per unit remains the same only if there is no change
in the level of output. However, in case the level of output changes, the cost per
unit also changes because of the presence of fixed costs.
6.6

ASCERTAINMENT OF INCOME UNDER ABSORPTION COSTING

All the costs are divided into three categories under absorption costing as
manufacturing, selling and administrative cost.
● Category 1: Firstly, all the manufacturing costs both fixed and variable are
deducted from the sales revenue to get gross margin/gross profit on sales in
income statement.
● Category 2: Secondly, the selling and administrative expenses both fixed and
variable are deducted from the gross margin/gross profit to arrive at the net
operating income.
● Category 3: The fixed factory or manufacturing overheads are charged to the units
produced on the basis of predetermined fixed manufacturing overhead rate. The
following formula is used to calculate the fixed manufacturing overhead rate.
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= (Standard fixed manufacturing overheads / Normal level of output)
If the actual level of output is more or less than the normal level of output, adjustments
are made for the level of output differences. If the actual level of output is more than
normal level of output, the amount of over absorption is subtracted from the total cost
of goods manufactured and sold. If the actual level of output is less than normal level
of output, the amount of under absorption is added with the cost of goods manufactured
and sold.
PROFORMA OF INCOME STATEMENT UNDER ABSORPTION COSTING

Sales

xxx

Less: Manufacturing cost
1. Variable Cost
Direct Material Cost

xxx

Direct Labour Cost

xxx

Variable Manufacturing overhead

xxx

2. Fixed factory (Manufacturing) overhead

xxx

Cost of goods manufactured

xxx

Add: Opening Stock
Cost of goods available for sale
Less: Closing stock
Cost of goods sold

xxx
xxx
xxx
xxx

Add: Under absorption of factory (manufacturing)
xxx
overhead
(or)
Less: Over absorption of factory (manufacturing)
xxx
overhead
Cost of goods sold at actual

xxx
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Gross profit on sale

xxx

Less: Fixed selling and administrative expenses

xxx

Variable selling and administrative expenses

xxx

NET OPERATING INCOME

6.7

xxx
xxx

ADVANTAGES OF ABSORPTION COSTING

Following are the main advantages of absorption costing:
● It suitably recognizes the importance of including fixed manufacturing costs in
product cost determination and framing a suitable pricing policy. In fact all costs
(fixed and variable) related to production should be charged to units manufactured.
Price based on absorption costing ensures that all costs are covered. Prices are well
regulated where full cost is the basis.
● It will show correct profit calculation in case where production is done to have
sales in future (e.g., seasonal sales) as compared to variable costing.
● It helps to conform with accrual and matching concepts which require matching
cost with revenue for a particular period.
● It has been recognized by various bodies as FASB (USA), ASG (UK), ASB (India)
for the purpose of preparing external reports and for valuation of inventory.
● It avoids the separation of costs into fixed and variable elements which cannot be
done easily and accurately.
● It discloses inefficient or efficient utilisation of production resources by indicating
under-absorption or over-absorption of factory overheads.
● It helps to make the managers more responsible for the costs and services provided
to their centres/departments due to correct allocation and apportionment of fixed
factory overheads.
● It helps to calculate gross profit and net profit separately in income statements.
6.8

DISADVANTAGES OF ABSORPTION COSTING

Following are the main limitations of absorption costing:
● Difficulty in Comparison and Control of Cost:
Absorption costing is dependent on level of output; so different unit costs are obtained
for different levels of output. An increase in the volume of output normally results in
reduced unit cost and a reduction in output results in an increased cost per unit due to
the existence of fixed expenses. This makes comparison and control of cost difficult.
● Not Helpful in Managerial Decisions:
Absorption costing is not very helpful in taking managerial decisions such as selection
of suitable product mix, whether to buy or manufacture, whether to accept the export
40

order or not, choice of alternatives, the minimum price to be fixed during the
depression, number of units to be sold to earn a desired profit etc.
● Cost Vitiated because of Fixed Cost included in Inventory Valuation:
In absorption costing, a portion of fixed cost is carried forward to the next period
because closing stock is valued at cost of production which is inclusive of fixed cost.
● Fixed Cost Inclusion in Cost not Justified:
Many accountants argue that fixed manufacturing, administration and selling and
distribution overheads are period costs and do not produce future benefits and,
therefore, should not be included in the cost of product.
● Apportionment of Fixed Overheads by Arbitrary Methods:
The validity of product costs under this technique depends on correct apportionment
of overhead costs. But in practice many overhead costs are apportioned by using
arbitrary methods which ultimately make the product costs inaccurate and unreliable.
● Not Helpful for Preparation of Flexible Budget:
In absorption costing no distinction is made between fixed and variable costs. It is not
possible to prepare a flexible budget without making this distinction.
Under Absorption Costing, all costs, both variable and fixed, are charged to the
products for cost determination. Thus in case of absorption costing, all costs are
identified with the products manufactured. Both fixed costs and variable costs are also
treated as product costs. This will be clear with the help of the following example:
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6.9

VALUATION
COSTING

OF

CLOSING

STOCK

UNDER

ABSORPTION

Fixed costs are taken into account in Absorption costing for valuation of cost of
production and closing stock. However, fixed costs are ignored in Marginal costing for
valuation of cost of production and closing stock. Profit calculated between Absorption
costing would be different from the profit calculated under Marginal costing.
6.10

IMPACT OF FIXED COSTS ON COST OF PRODUCTION PER UNIT
UNDER ABSORPTION COSTING

The fixed costs are apportioned to the products on some basis. The basis could be a
percentage of direct material or percentage of direct labour or rate per article etc.
Whatever be the basis of apportionment of fixed cost to different products, it cannot
be said that the apportionment is exact and definite. Charging of fixed costs creates
certain problems. Cost of production would be higher in Absorption Costing,
compared to Marginal Costing, due to inclusion of fixed cost components in the
former.
Cost sheet of a firm is as under:
Direct materials per unit = Rs. 6
Direct Labour per unit = Rs. 4
Prime cost per unit = Rs. 10
Fixed overheads = Rs. 1, 00,000
Production capacity of the firm is 10,000 units.
If the firm works to its full capacity, the total cost of production would be as under:
Direct materials=Rs. 60,000
Direct Labour=Rs. 40,000
Fixed costs=Rs 1, 00,000
Total cost=Rs. 2, 00,000
Total cost per unit=2, 00,000 / 10,000 =Rs 20
If the firm produces only 1,000 units, then the cost of production would be as under:
Direct materials=Rs. 6,000
Direct Labour=Rs. 4,000
Fixed costs=Rs. 1, 00,000
Total cost=Rs. 1, 10,000
Total cost per unit=1, 10,000 / 1,000 =Rs. 110
The total cost per unit, under full capacity, has been only Rs. 20 and it has gone up to
Rs. 110, when the capacity of the firm is partly utilized. There is no increase in the
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price of raw materials or labour. However, the cost of production per unit has gone up
by Rs. 90, amounting to 495% increase, due to lower volume of production. It appears
illogical. Some people, therefore, argue that the fixed costs should not be considered,
while computing the cost of the product. In Marginal costing, fixed costs are charged
against a fund, arising out of excess of selling price over variable cost. This is the logic
of marginal costing.
6.11

EFFECT OF OPENING AND CLOSING STOCK ON PROFIT

Impact of opening stock and closing stock would be as under in Absorption Costing
and Marginal Costing:
● When sales and production coincide (no opening stock and closing stock
situation), profit would be the same under both Absorption costing and
Marginal costing.
● If closing stock were more than the opening stock, profit under Absorption
Costing would be more than profit under Marginal Costing. This is, because,
under Absorption Costing, a portion of fixed overhead is charged to the closing
stock and carried over to the next year, instead of being charged to the current
period.
● If the closing stock is less than the opening stock, the profit shown under
Absorption Costing will be lower than the profit under Marginal Costing. This
is because a portion of fixed cost relating to the previous year is charged to the
current period.
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Thus the profit under absorption costing system would be more as compared to
Marginal Costing, if closing stock only exists, without any opening stock. In case, there
are no stocks (Opening and closing stock) what so ever, the profits under both
absorption costing and marginal costing will be the same.

47

6.12

LET US SUM UP

Absorption Costing is a conventional technique of ascertaining cost. It is the practice
of charging all costs, both variable and fixed to operations, processes or products and
is also known as 'Full Costing Technique.' In this technique of costing, cost is made
up of direct costs plus overhead costs absorbed on some suitable basis. Here, cost per
unit remains the same only when the level of output remains the same for some
duration. Nonetheless, the level of output cannot remain the same forever and so does
the cost per unit because the fixed cost remains the same despite the changes in the
level of output. The change in the cost per unit with a change in the level of output in
Absorption Costing Technique poses a problem to the management in taking
managerial decisions. Absorption Costing is useful if there is only one product; when
there is no inventory and overhead recovery rate is based on normal capacity instead
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of actual level of activity. Two distinguishing features of Absorption Costing are that
fixed factory expenses are included in unit cost as well as inventory value.
6.13

KEYWORDS

● Absorption Costing: Absorption costing is the process of linking all production
costs to the cost unit to calculate a full cost per unit of inventories.
● CIMA: The Chartered Institute of Management Accountants is a UK based
professional body offering training and qualification in management accountancy
and related subjects.
● Marginal Cost: Marginal cost represents the incremental costs incurred when
producing additional units of a good or service. It is calculated by taking the total
change in the cost of producing more goods and dividing that by the change in the
number of goods produced.
● Administrative Cost: Administrative expenses are expenses an organization
incurs that are not directly tied to a specific function such as manufacturing,
production or sales. Administrative expenses include salaries of senior executives
and costs associated with general services, for example, accounting and
information technology.
● Cost of Goods Sold: Cost of goods sold is the carrying value of goods sold during
a particular period.
● Cost Control: Cost control is the practice of identifying and reducing business
expenses to increase profits, and it starts with the budgeting process
● Flexible Budget: A flexible budget is a budget that adjusts to the activity or
volume levels of a company.
6.14
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6.15

MODEL QUESTIONS

Q1.
Q2.
Q3.

What is Absorption Costing?
What are the differences between Marginal Costing and Absorption Costing?
Orders that may be refused in absorption costing may be accepted in marginal
costing. Explain the reasoning.
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Q4.
Q5.
Q6.
Q7.
Q8.

How the accounting data are presented in absorption costing?
How the valuation of closing stock is done?
Distinguish between Marginal Costing and Absorption Costing.
Discuss about the objectives and features of Absorption Costing.
How fixed cost influences the cost of production in absorption costing?
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