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COST-VOLUME-PROFIT ANALYSIS AND MARGINAL COSTING =

ernative decisions. In

nsequences of alt )
d in marginal costing,

costs and volumes, and also for evaluating the profit co
have been applie

Earflbcllﬂar, the principles of cost-volume-profit relationships
exible budgeting and pricing policy. '

n Uses of Cost-Volume-Profit Analysis

COSt'\j01un}9-profit analysis enables the management to reach planning and policy-
more ‘f"teulger\tly. Examples of specific uses to which information derived from co
anaIYSls can be put are g‘iven below : .

making decisions
st-volume-profit

(2) Sales and pricing policies :
Determination of profit which will result from any given volume O

Analysis of effect of changes in selling price.

f sales.-

Effect of changes in product mixture.
Additional sales volume needed to support an additional expenditure.

Lowest price at which business may be accepted to utilise facilities and contribute something °
towards net profit.

6. The particular products to be emphasised to reflect the highest

N o LN

net profit.

(b) Financial and production problems:

1. Interpretation of proposed or alternative budgets and e
— when the goals are not satisfactory to management.
sts at various volume levels.

ffect of suggested cost and other changes

Determination of unit co

2

3. Determination of probable effect of investment in new plant and equipment.
4. Determination of most profitable use of scarce materials.

5. Assistance in choice between make or buy decisions.

Marginal Cost

uction increases or decreases by one unit, the total variable costs will increase
whilst the total fixed costs will remain the same. On the basis of this
4

marginal cost is defined as the .amount at any given volume of output by which aggregate costs are
changed resulting from increasing or decreasing the vol‘ume of Outp}lt by one unit. In other words, it
is the additional cost of producing o7 asditiogd ottt o the saving in cost, if the production is
curtailed by one unit. This definifion 15 from an economist's point of view. A cost accountant often
uses the term to mMear the addl-tlonal cost or the saving in cost of a block of units, because
a manufacturer 1S usually more interested in a block of units rather than a single unit. On the
ain unaffected by changes in the volume of output, the marginal cost

e volume of pro.d
or decrease proportlonatel}’f

; i costs rem
ﬁﬁggﬁg%ﬁiiﬁ of the variable costs only. The main components are direct costs (materials
labour and expenSES) and variable ox.rerheads. Let us take an example : s
Direct material per unit 29
Direct labour per unit - | 23
Variable overheads 100% of direct labour
onth ' % 5,000

Fixed cost per M
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If 500 units are produced in a particular month the cost of production will be 500 x (2 + 3 +3) +
¥ 5,000 =X 9,000. If in the next month 501 units are produced, the cost of production will be 501 x
T(2+3+3)+35,000=%9,008. The change in aggregate costby X 8 (i.e., % 9,008 —% 9,000) represents the
marginal cost. This is equal to the variable cost per unit.

An important feature of the accountant’s marginal cost is that the marginal cost per @t remains
constant regardless of the level of activity. So, it is usually distinctly traceable with unl_ts of output.
Fixed cost, on the other hand, cannot-normally be identified with any particular unit of output.
It represents an amount of expenditure incurred during an accounting period. The other names of
fixed cost are time cost, period cost, constant cost, capacity cost etc. The other names of m.argmal cost
are direct cost, volume cost, activity cost, out-of-pocket cost, incremental cost, differential cost etc.

Marginal costing is not a distinct method of ascertainment of cost such as process costing or job

" costing, but it is a technique applying existing methods in a particular manner in order to bring out
the relationship between profit and volume of output. Marginal costing may be defined as “the
ascertainment of marginal or variable costs and of the effect of changes in volume or type of output
on profit, by differentiaﬁng between fixed costs and variable costs.” The technique of marginal
costing may be applied to any type of costing such as job, process, historical or standard.

Under marginal costing, fixed costs are excluded from the cost computations. The difference between
the variable costs of activities and the revenues arising from those activities is known as the
contribution or gross margin. It may relate to one unit or to total sales. For a specific product or
group of products contribution may be calculated thus : ‘

Sales revenue
Less : Variable cost of production

Contribution

The contributions earned by specific products, or by group of products, are added together to form
a “pool’ of total contribution for the business as a whole. Out of this ‘pool’ the fixed costs of the
business are paid and the part of the total contribution remaining, is the profit of the business as
a whole. A typical format for marginal costing statement is ;

Product-types or departments - A B C Total
Sales revenue - X X x x .
Less : Variable cost , X T x x
Contribution x / X % 3
Less : Total fixed costs : W B x
Total profit ' ' x

It should be noted that, under marginal costing no attempt is made to calculate profits for individual
products or departments — it is the individual contributions that are calculated. The fixed costs are
not allocated to, or absorbed by, the individual products or departments. Thus, decisions based on
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marg:‘r;-;lt :;Sf?:{fj statgments will not be influenced by accounting technicalities relating to the

trea o e . costs. Examples of typical problems requiring executive decisions are : |

g:\ould a particular order at a lower price be accepted or rejected ?

X ;

2. Should a particular component be purchased from an outside supplier or manufacture
the factory ?

3. What would be the effect on the business of closing an existing department or opening a new

department ?

What are the products to concentrate on ?

Which product-mix will maximise profits ?

What additional volume of business can make up for wage rises ?

How will the level of profits of the business be influenced by changes in sales volume or selling

d within

:-1 o U e

prices? ‘
8. At what volume of sales will an organisation start to show a loss ?
All these decisions can be made quickly with the help of marginal costing techniques.

m Features of Marginal Costing
1. Costs are classified into fixed costs and variable
further analysed into fixed and variable elements.

Only variable elements of costs (which constitute marginal cost)
ration the marginal cost and marginal contribution.

costs. Semi-fixed .or semi-variable costs are also

are attached to products.

o

Price is fixed after taking into conside

Marginal contribution decides the profitability of a dep
ted from total in contribution for the period.

artment or product.

e T

5. Fixed costs of any period are deduc

6. Work-in-progress and finished stock are valued at variable production cost.

Advantages of Marginal Costing

1. Marginal costing is €asy to understand and operate, because it involves the computation of
variable costs only.
2. It avoids any arbitrary ap
and thus the problems of under-
The arbitrary apportionment of fixed ¢ ' |
profitability of different products or different sections of the business. .
4. A marginal costing system leads to contribution analysis, })reak-e\{en charts and cost-volume-
profit analysis, all of which are useful for short-term decision-making. ' .
The exclusion of fixed overhead costs from stock and work-in-progress valuations gives more

uniform and realistic ﬁg_ures, ' |
. Responsibility for control is more easily apportloned, since O

have control are presented t0 each level of management. . - .
7. Alllevels of management are more readily able to see the effects of their decisions — sometimes

before an action is taken.

portionment of fixed costs among different products or departments
or over-recovery of overheads are eliminated.
osts complicates any attempt to measure relative

W

(¥ 4]

nly variable costs over which they

Scanned with CamScan



B | Disadvantages of Marginal Costing .

1. The separation of semi-variable or semi-fixed costs into their variable and fixed elements js an
arbitrary exercise which may be subject to inaccuracy and fluctuation at different levels of
output. Consequently, the basic cost information used in decision-making may contaip _
a substantial degree of error.

2. Great care must be exercised when selling prices are based on marginal costs, as prices should, in
the long-run, cover all fixed overheads and leave a reasonable margin over and above total costs,
3. Itmay be difficult under many circumstances to deduce the contribution made by some production
units. Thus the effectiveness of the system is lost. , :
4. Since stock of finished goods and work-in-progress are valued on the basis of variable costs only
they are always understated. Profit is also understated as a result.
.- Increased production and sales may be effected by more effective utilisation of present resources
or by expansion of the resources or by mechanisation. Marginal costing fails to disclose this fact.

‘5| Differential Costing and Marginal Costing

Differential costing is concerned with the effect on costs and revenues if a certain course of action is
undertaken. An accountant uses the term differential cost to describe the same costs that an
economist calls incremental cost. Differential costs may be defined as the increases or decreases in
total. cost, or the change in specific elements of cost, that result from any variation in operations,
Incremental costs have been defined as the additional costs of a change in the level or nature of
activity. Any cost that changes as a result of a contemplated decision is a differential cost or
incremental cost relating to that decision. Differential costing eliminates the residual costs which are
the same under each alternative, and therefore irrelevant to the analysis.

It is frequently contended that marginal costing is the same as differential costing or incremental
costing. This is not true. The followi g points of difference between the two may be noted :

1. Marginal costing is essentially a'study of the effect of cost-volume-profit relationships based on
profit relationships are not the only

a classification of costs as fixed or variable. But cost-volume-
problems dealt with in differential costing. Differential costs and incremental costs include
d, and may be regarded as a general

many costs that are normally classified as fixed or semi-fixe
class of which marginal costs are a narrow part, for marginal costs refer to a sin\gle kind of

increment only, i.e., the addition of another unit to fixed plant

2. Marginal costing is essentially a short-run concept, while differentia] costing and incremental
costing deal with short-run problems (i.e., tactical decisions) as well as long-run problems

(i.e., investment decisions). The applications of marginal costing are, therefore, examples of the
application of differential costing to short-run problems.

[0 || Break-Even Analysis

A technique commonly used to study cost-volume-profit relationships is what is called break-even
analysis, Break-even analysis is concerned with the study of functional relationships between the.
Tate of activity and costs, revenue and profits. Specifically, break-even énalysis focuses attention 0"
anficipated profit behaviour in response to change in underlying conditions by predicting the profit

: ges in sales volume, selling prices, product mix of the sal i ost per
unit, and totg] fixed costs, ' &P P €s, variable cost P
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A specialised form of profit graph, called the break-even chart, is frequently used to present
diagrammatically significant cost-volume-profit relationships, relating total costs at various sales
volumes to the expected revenue and profit at each alternative volume, The break-even chart is also
used for determining the break-even point. The break-even point identifies the volume of activity
where revenue exactly equals total costs, both fixed and variable. Thus, it indicates the sales volume
at which operations ‘break even'. At sales levels below the break-even point, operations will result
in a loss ; and above this point they will contribute profits, as illustrated in Figure 1.

Figure1
Break-Even Chart -
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. break-even analysis is based on a financial balance, called the

| 'Tc'lolg hrq};)m;ierl('?al ?fc%rfna:}l’l bteo defined as the exc}éss of selling price over the variable cost. The first

v u 9£, Vzvenue from the sale of a unit is its variable cost ; any surplus is the contribution

o cgh onther fixed costs. Once enough units have been sold to recover all the fixed costs,
goes to meet may be found by the formula :

a profit is made. The break-even point, in terms of units,
. Fixed cost

B/E = Gontribution per unit ‘
This quantity multiplied by sélh'ng price per unit gives the break-even point in terms of sales
Tevenue,
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m [ Contribution

Contribution is a term which defines the o 1 . . ———
surplus remaining after deducting the variable cost o
from sales revenue as indicated below : i & & fsales

Contribution = Sales revenue — Variable cost of sales
If the selhf1g price of a product exceeds its variable cost it may be said that such a product is :
1. Covering its variable cost, and
2. Making a contribution : : :
(a) towards the fixed costs of the firm and, once these have been covered,
(b) towards the profit of the firm.
Herei-n li_es the significance of the term ‘contribution’. Alternative names of contribution are
contribution margin or gross margin. |
Put another way, fixed cost plus profit is equivalent to contribution. Thus, the relationship may be -
expressed as under : :
Sales — Variable cost = Contribution
Fixed cost + Profit = Contribution ]
Hence, Sales — Variable cost = Fixed cost + Profit :
If we know any three of these four items, the missing one can be easily determined. Some of the |

specific uses of contribution in break-even analysis are: (1) Determining break-even point;
(b) Assessing the profitability of products; (c) Determining selling price of different departments;

(d) Determining the optimum sales mix.

Profit/Volume Ratio (P/V Ratio)

This ratio is something of a misnomer, for ‘profit’ in this context means contribution. As volume |,
refers to the total sales value, the formula for calculating this ratio is: : -

P/V ratio = Contribution _ Sales — Variable cost _, _ Variable cost _ Fixed cost + Profit
Sales Sales Sales Sales

The ratio may be expressed in terms of percentage also by multiplying by 100. The profit/volumé
ratio thus establishes a relationship between contribution and sales. Hence, it might better be call
a Contribution/Sales ratio (or C/S ratio), though the term Profit/Volume ratio (P/V ratio) is now

widely used. i
It may be noted that the P/V ratio remains constant at various levels of output, because variable coSf:,
as a proportion of sales remains constant at various levels. !

The ratio can also be computed by comparing the change in contribution to change in sales 0f by :
change in profit to change in sales. An increase in contribution means increase in profit because

costs are assumed to remain the same at different levels of output. ;

Thus, . .
. Change in contribution _ Change in profit

P/V ratio= = = h ——
Change in sales ange in sales

Management should always try to bring about an improvement in P/V ratio. The
the greater the contribution towards fixed costs and profit. An improvement in

achieved by : .  nt b
1. An increase in the selling price ; but this involves the risk that the volume of sales mig

affected.

higher the rat%
this ratio can :

i

iy

o
G :_‘,"
s | -
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2. A reduction in the variable cost per unit by purchasing the latest machinery, thereby cutting the
num}aer of bours required to complete each operation. This reduction might, however, be offset
by higher fixed costs such as depreciation and insurance. 3

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

The P/V r_atio is an invaluable tool in the hands of management for business analysis. Some of its uses
are mentioned below : :

1. Determining profitability of a line of product and overall proﬁtébility of a number of products ;
2. Comparing profitability of different lines of products, sales areas, companies, factories etc. ;

3. Calc.ulat'ing break-even sales, profit at different levels of output, turnover required for a desired
profit or to meet increased expenditure or to offset price reduction.

51| Break-Even Point (B/E Point)

The bre.ak-even point is the level of activity or sales at which neither a profit nor a loss is made. At
this point, sales revenue exactly equals total costs. Thus, it indicates the sales volume at which

operations brealk-even. The break-even point can be expressed in terms of number of units sold or in
terms of sales value.

It has been stated earlier that :
Sales — Variable cost = Fixed cost + Profit
Since profit at the break-even point is nil, it follows that :

Sales at break-even point — Variable cost = Fixed cost

Put another way, at break-even point, fixed cost equals contribution. Consequently, it is necessary to
earn enough contribution to cover fixed costs before any profit can be earned. Once the break-even
point is reached, all contribution will result in profit, seeing that fixed costs have already been
covered. However, where the coritribution from sale does not reach the level of fixed costs, a loss is

incurred. . '
The break-even point (B/E) can be calculated by any of the fbllowing formula :

Fixed cost
Contribution per unit

() B/E (in terms of units)=

. . 4 16 wialiee) = Fixed cost x Sales _Fixed cost
(i) B/E (in terms of sales value =~ Contribution P/V Ratio.

The break-even point is important to the management of a firm, because it indicates the lowest level
to which activity can drop without putting the continued life of the firm in danger. It may not
Necessarily be fatal for a concern.to operate below break-even point occasionally, but in the long-run

it must operate above this level.

The rélationship 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. The chart shows fixed and variable costs and sales revenue so
that profit or loss at any given level of production or sales can be ascertained. The chart also shows
quite clearly the break-even point (i.e., the point at which neither profit nor loss is made) and the
margin of safety (i.e., the amount by which sales could fall before a loss is experienced).
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In a break-even chart, costs and sales revenues are shown on the vertical axis and volume either in
units or rupees on the horizontal axis. Capacity in percentage terms may be an alternative horizonta]
" axis notation. 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 vertica]
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 tost line : The total cost at various levels of activity can be plotted on tl}e 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 ghe 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 meet (as nil activity produces nil sales) and rising to
the right. If actual sales rupees are selected as the index of volume, the sales line will appear as
a straight line at a 45 degree angle to the base, provided the scales on the horizontal and vertical
axis are the same. This means that the cost line will have to be changed to illustrate the effects of
any changes in sales prices. This can be avoided by incorporating a schedule of fixed prices in the
sales rupee index of volume ; i.e., the index of volume will be stated in terms of standard sales
rupees. Any deviation of actual or proposed selling prices from standard selling prices can then
be portrayed by shifting the sales line rather than the cost line.

The spread between the total cost and the sales lines 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 break-even chart shown in Figure 2 is based on the following simple data :

Period fixed costs < 40,000
Variable cost per unit <5
Selling price per unit _ T10
Production and sales volume 12,000 units
Figure 2
140 ‘Break-Even Chart Sales line '
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