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200 OBJECTIVES

After going through thisUnit, you should be able to:

explainthe conceptua framework o cost volume profit analyss,
discussthe utility of break even point,

describe the usesdf profit volumeratio,

calculatethe CVP for amulti product firm, and

point out the utility of break even andysis.

201 INTRODUCTION

A businessenterprisesetsup itsgoals/objectives and directsitseffortstowardsthefulfilment
d them. The primary or central objectived different enterprisesmay be as

1) A businessenterpriseseeks profitsthat will provide asocidly acceptablerate o return
on investment.

2) A Government enterprise attempts to provide servicesto the citizensat an acceptable
cost.

3) A non-profit organisation workstoward the satisfactiond a general or specific need to
ociety.

The economic considerationsare o secondary importance to the non-profit entity and this
may be true in certain circumstancesfor both the business type entity and the non- profit
entity. However,inmost d the cases, the economicfactorscannot beentirelyignored aslong
as resources are scarce in relation to human desire and needs. Profit is a signa for the
dlocationd resourcesand ayardstick for judging managerid efficiency. The management
o afirm hasto decide upon thequantum o profitsand strive to achievethetarget. Inthis
Unit, youwill learn the concept o cost volume profit analysis. In thisconnection break even
point, break even chart and profit volume ratiowill be discussed in detail.



202 COST VOLUME-PROFIT ANALY3S

In Profit Planning the management o afirm seeksto answer the following quetions:

o Atwhalevd d activity, should thefirmbeabletosustain? (how much capacityto have?)

e What activitylevd should thefirm actively sustain? (How much capacity to use?)
+a What productsand/or services, and how much o each, should the firm offer? and
" @ What priceshould thefirm charge?

In seeking answersto these questions, the management requiresforecastingd revenuesand
costs. Revenues depend upon sales and the costsdepend upon the elementswhich makeit.
Therefore, understandingthe behaviour of costs and revenues is very much necessary for
profitability andyss.

Let us now discuss the cost volume profit analysisin detail. Thereare two approachesfor
profitability anadysis viz, Cost-Volume Profit Analysis (CVP) and Proforma |ncome
Statements. Cost-Volume Profit Analysis peovides information on réationship among
costs, volume, prices and profits. These help in developing aternatives operational
strategiesfor thetarget profit. TheProforma IncomeStatement approach furnishesa more
refined and detailed breakdown o costs and, therefore, provides a better basis for
establishing control.

The Cogt Volume Profit analysisis an attempt to measure the effect o changesin volume,
cogt, price and product-mixon profits. Infact, thesevariablesareinter- related and each one
d themisaffected by anumber of internal and externa factors. For examplecostsmay vary
duetothechoicedf theproject, scaleof operation, extent d automatjonand new technology
and management and workersefficiency. Externally costsare affected by themarket forces.
Although anumber o factorsinfluencecostsand profits, thelargest single variableaffecting
them in the short run is the volume of output. Hence, the C W relationship is a vitd
instrument for the manager who takes short run decisionslike: what are the mog profitable
and what are the least profitable products or services? How does a selling prices affect
profits? How doesvolume or product-mix affect productsor servicescost and profit? What
will bethe bregk even point if volumeand costschange? How an increase inwages or other
operatingexpenseswill affect profit?

The manager mey take the help o CVP to answer these questions. In Smple term usualy
CVP helpsin deciding:

i) Atwha sdesvolumewould the firm break even?
ii). How sengtiveisprofittovariationsinoutput, sellingprice, fixed costs,and variablecosts?
iii) How much should thefirm produce and sdll in order to reach atarget profit level”

In analysing the profitability through Cost-Volume Profit analys's, it becomes essential to
understand the relationshi pbetween sales, fured costs, variable costs and the profit.

The costs may be dasdified into three categories based on the behaviour of cost relativeto
volume changes:.

e Fixed Cost

e VariableCost

o Semivariable Cost

Let usdiscussthem in detail .

2021 Fixed Cost

Fixed Cogts are those costs which do not change with variaion in the levd d output. Rent
d factory building, property taxes, insurance, depreciationon plant and machinery arethe
examplesd fixed cost. These costs arise as aresult of capacity creation and areinvariant
with respect to variation o activity. They tend to changeonly withtime. When fixed cost is

Profitability Anslysis
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expressed in termsdf per unit, it changeswith level o activity. Thefixed costsare shownin
figure-1:

4;
Y
Total Fixed Cost
Cost (Rs.)
\
\
N
SN Total Cost per Lhit
Volumedf Production X
Fig. L

From the graph, it can be seen that:

i) Thetotal fixed cost linedoes not touch X axisat dl becausefixed cost can never be zero,
astheserefer to cost incurred for capacity creation.

i) Evenif productionisnot there, the fixed cost will remain there because it has aready
beenincurred.

iii) Fixed cost when caluclated on per unit basis, wefind that it goes downwith theincrease
in production.

2022 VariableCost

Variablecostsinthenormal productionrangeusudly changeindirect proportiontotheleve
o activity. When levelsof output increaseor decreasethese costs alsoaccordingly increase
or decrease. However, if wefind thevariablecost per unit basis, it remainssame. Variable
cost generally consigtsof direct materials, direct |abour (wages), power, royalties, commisson
to salesmenetc. Thisisshownin figure-2:
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The man characteristicsd variable costs are: Ersfbty :Analysts
i) Tota varisblecost variesin direct proportion tovolumed outpu.

i) Variablecost per unit remainsconstant.

i) Variablecostsare easy toidentify and can beaccuratdly all ocated as cogt objects.

iv) Variablecost isnil when productionisnil.

20.23 SemivariableCost

Semivariable Costsare the costswhich are partly fixed and partly variablei.e., they havea
fixed partwhich doesnot vary without put changesand alsovariablepart whichchanges. The
common exampled thistype d cost isrentalsd telephonewhich has a minimum rent and
rent freecdls. After thefreecalsareexhausted the changesarelevied accordingto number
d cdlsdone. Theother exampled semivariablecostsare the overhead codts, cost of sdlling
aproduct, indirect labour and material costs.

In figure-3 the behaviour of semivariablecost isrepresented.
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20.24 Assumptionsof Cost VolumePr ofit Analysis

The smplicity of CVP andysis lies in number o assumptions which should be dearly
understood before attempting to andyse the profitability. The folowing assumptionsare
made:

1) It is assumed that behaviour of total cost and revenues is dways determined with
reasonable accuracy. .

2) All cogscan bedividedintofixed and variable cods.
3 Unit =dling priceisconstant.

4) Total fixed cost remain constant.

5) Vaidalec.ostschaqgeatalinearrate.

6) Itisassumedthat thefirm continuesto sdll asingle product, o thegiven sales nix will

be unchanged as volume changesover therelevantrange. 29’
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7) Stocksarekept either constant or at zerolevd. Therefore,itisassuned that production
equassdes.

8) The time horizonisshort and timevaued money isnot significant.

9) The manufacturing facilities considered for analyss do not change during the time
period.

10) Prices d thefactor of productindo not change.

Check Your Progress-1

1) What do you meanby Cost VolumeProfit Andysis?
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.................................................
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.................................................

.................................................

203 BREAK EVEN POINT

A break even point (BEP) isthat levd d output wheretotal cost equalstotal revenues. At
thislevd o output thefirm neither earns profit nor suffersany loss. Thisisa point where
total contribution is just equal to fixed cost and no profit isearned. No firm would like to
keep output levd at this point only since each firm would like to have an acceptable profit.
However, beyond thispoint o output, thefirm earnsa profit.
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The relation between revenue and cost dataisexpressed as

per Unit Total

(Rs.) (Rs.)
Sdes —_—
Lessvariablecost
Contribution
Lessfixed cost
Profit

|11

We know that

Sale = Total Cost T Profit
= Variable T FixedCogt T Profit

At thebreak even point, profitswill be nil, so
Sale = VariableCost + Fixed Cost
In the dgebraicform thisrelation can be expressed:

If F = Totd fixed cos

Q = Quantity Produced and Sold
V= UnitVariabIeCost
P = Selling Price per unit.

Totd Variable Cost - 8 xV

Tota Revenue = x P
QxP - Qv T F t Profit
or Profit = Q®-V) -F

At break even point asthereisno profit
. QP-V)-F =0

Thisexpresson is used in fi ndi ng out the break even quantity that should be produced and
s0ld to cover up thefixed cost.

Another important aspect isthe contribution. Contributionisdefined asdifferencebetween
the sdlling price and variable cos.  The theory of contribution describesthe relationship
between variable cost and sdlling price. 1n short, you should remember that :

i) Thedifference between selling price and variablecost per unit isthe contribution.

il) If nothingis produced thelossinvolved will be the total fixed costs.

iii) Variablecog per unit remainsthe samefor differentlevesd output. B
Contributionmay be worked on per unit bags.

Contribution per unit = Selling Priceper Unit — Variableper unit

Example:

Let usconsder an exampleto understand how to cal culatethe breakseven quantity.

A factory produces 15000 units. Sde priced each unitisRs.15/-. Thefixed cost of firmis
Rs.50,000/-. Thevariablecost per unit isRs.10/-. Tofind out the break even quantity.

Profilability Analysis
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The break even Quantity (Q) iscalculatedas:

Q = 50,000 = 10,000 units
15-10

If the firm produces 10,000 unitsonly by incurringafixed cost of Rs.50,000, thenat thisleve
o output, therewillbe no profit tothefirm. Sincethefirm hastoearn profit, it shouldproduce
more than brek even quantity.

In this case asfirm is producing 15000 units, so the profit can be worked out:

Profit = 15000 X 15 = 15000 X 10 = 50,000

25,000 (Rs))

204 BREAK EVEN CHART

The break even point can also be determined using break even chart. A break even chart
showsthe rel ationshi p between costs, volume and profit graphically. In thisgraph, thetotal
cost lineand revenueline are plotted against the different levelsdf production. The point at
which total cost lineand revenueline cutseach other, iscalled break even point.

Graphically, isisshownin Figure-4:
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si ng the previousexample, we can determine the break even point through the break even .
chart method. At variouslevesofproduction, the cost and revenuescan be worked out:

Output Variable Fixed Cost Total Sales @ 15
(Units) Cost @ 10 Cost per unit
0 0 50,000 50,000 nil
5,000 50,000 50,000 1,00,000 75,000
10,000 1,00,000 50,000 1,50,000 1,50,000
15,000 1,50,000 50,000 2,00,000 2,25,000

Now plottingthisdatawe get agraph as showninfigureS:
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From thisgraph wefind out tae break even quantity = 10000
and profit for 15,000 units = Rs.25,000.

Angle of Incidence: Inthe break even graph, the angleformed by the intersectiond sales
line and total cost line at the BEP is known as angle of incidence. As seen from figure-5
above, with thevaueof increasing angleaf incidence, the break even point will belower and
with lower angledf incidence, the higher will be the break even point.

Alsotheareatoleft of break even point representsthe uncoveredfixed cost, whiletotheright
it showsthe profit area.

205 PROFIT VOLUME RATIO

When the unit contribution margin is expressed in terms o percentage, it is caled
profit/volume ratio or P/V ratio. Thisratio showsthe relationship between contributionand
volumed sales.

P _ Contribution X 1000
Y Sde

— Sde- VaiabhleCog X 100
Sale

_ 1 = VaiableCogt X 100
Sde

P/V ratioservesasaguideto profitabilityd abusiness.-On thebasisdf thisratio, management
dccides to choosethemost profitsellingarea, | i e of product and method o sale. In specific
term P/V ratiocan be used:

i) For thedeterminationof variablecostsfor any.volume of sdles.

i) With the help of P/V ratio comparisons can be made for line of product, sales area,
methods of sale, individual factoriesand separate companies.

_ Profitability Analysis
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In order to ascertain the actual profitability position, the management should dso find out
theMargin of Safety, whichisdealt in the next Section.

206 MARGIN OF SAFETY

Theexcessof actual saleover the breakeven saleiscalled Mar gin of Safety. Margind Safety
can beexpressed inabsolutetermsor inreativeform. 1nabsoluteterms,themarginof safety
isexpressed as

Margin of Safety = Actual Volumeof Sale — Break even point sales.

In the above example(Sec. 20.4), the Margin of Safety is

(15000 — 10000) X 15
Rs.75000

il

Thesized the Margin of Safety is an extremely valuableguideto the strength of abusiness.
If large, this meansthat there can be a substantial faling off in sales and yet a proit can ill
bemade. On theother hand, if themarginissmdl any lossd salesmay be aseriousproblem.
In other words, the margin of safety indicatesthe extent to which sales may fall beforethe
firm suffersaloss. You should notethat the higher margin o safety isbetter for thefirm.

A firm can also use Profit-V olumeanaysistofind out thevolumed salerequiredfor earning
agiven amount o profit.

SalesVolume
(to earndesired - Fixed Cost + Desired Profit
amount o Profit) P/V or Contributionratio

The profit in thisformula means profit beforeinterest and tax.
The profit of afirm may change dueto changein any or combination of thefollowingcauses.

1) SdlingPrice

2)  Volume
3 VaiableCogt
4)  Fixed Cost

Astheselling pricechanges, the revenued firmwill beaffectedand so thebreak even point
or profitabilityis affected. The price may changedue to changein cost of production, due
to competition, etc.

From the break even quantity expression, it can be easily seen that as the pricesincrease
keeping thevariablecost same, thecontributionwould changeand hence the break even point
would change.

If the volume of output changes without any changein selliig price or cost, the break even
point would not changeand hence profit will increasewithincreasein volumeand viceversa

Changein variable cogt will causechangein contributionand hence break even point will be
affected. The profit of thefirmwill be affectedtoo. Here, we may haveacasewhenvariable
costsincreasewithout achangein salling pricewhich isbased on the competitionin market.

A changein fixed cost will not affect the contribution, but break even point is changed and
hencethe profit will alsochange. When thefixed cost isincreased, the break even point will
rise, sofor agiven volumeadf output, the profit will change. Changeinfixed cost may bedue
toexterna factorslikeincreasein rent, or property tax or internal one aschangesin saaries.



207 COST VOLUME PROFIT ANALYSS FOR
A MULTI PRODUCT FIRM

In the profitability andysisso far we have discussed break even analysisfor asingle product
firm. However,inreal bus nesssituationafirm may be producinganumber o products. The
rlative proportion o beles of each product is caled the sdlesmix or product mix. In the
break evenandysisd amultiproductfirm, if thefixed cost distribution for different products
is known, then break even point for them can be calculated independently. However, in
practical life the fixed cost for thefirmis known asawhole rather than fixed cost pertaining
to each product. Towork out the break even pointin such cases, wework out thecombined
break even point for thefirm.

The overdl break even quantity of a multiproduct firm can becd culated using thefollowing
formula

F
W1 CM;

Where,
Q = Combined break eveq quantity

F = Total fixed cost
Wi = Proportion of product in the salesmix
CM1 = Contributionmargin o product

Tounderstandusedf thisexpression, let usconsider thecase o M/s. ABC Limited. Thefirm
manufacturesthree products X, Y and Z. The sdlling price, variablecost and the sales mx
areshownin thefollowingtable.

Product Sales Mix Selling Price Variable Cost
(Rs./Unit) (Rs./Unit)
X . 20% 15 5
Y 30% 20 10
Z 50% 30 10

Thetotal fixed cost of firmisRs.15,00,000.

The weighted contribution margin in thi Scase shall be

Wi CM1 + W2 CMz2 + W3 CM3
2X10+ 3X10+ 5X2
= Rs.15

The combinedbreak even quantity =

15,00,000 - 1,00,000 units
15

The quantity (break even) d each product can now beworked out as:

Product

X = 02 X 1,00,000 = 20,000 units
Y = 03 X 1,060,000 = 30000 units
Z 05 X 1,00,000 = 50,000 units

Profitability Analyss
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208 UTILITY OF BREAK EVEN ANALYSS

Break even andysisisconsideredavery important method d short term profit analysis. This
helpsin analysing the profit at variouslevdsdf output. Thisandysscanbeusedinfixinga
priceor reviewingprices. Supposethefirm decidestolower thesdlling prices, then it would
asoliketo know the changesin volumed sale required to match the profit earlier obtained.
The financid manager may use this andysisin planning the make up o capitalisation of
company. We may find out the operatingrisk o company. Once the break even point is
known, the changesin volumed output determine thestability o profit. Thisdsohdpsthe
management to determine the ability to service debt. Acquiring the fixed assats and its
implication on profit of company can beanaysed usi ng break even andlyss.

However, there are certain drawbacksin break even andyss which should be given due
consderations:

1) Breskevenandysisbeingashort runanaysismey not beuseful for firms whichfrequently
change their product mix, method d production or where material and labour cost

-changes rgpidly.

2) Thisanalysis asodo not consider the uncertainty and risk factor, in estimating the cost,
volumed output andhencethe profit. Thisanalyssusesthe past recordsof cogt, volume
and priceswhichareconsideredto bestable. However,in today's context the same may
not betrue.

Check Your Progress-2

1) W isbresk even point?
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.................................................

..................................................

.................................................
.................................................

..................................................

209 LET US UM UP

In the profitability andyss, the cost volume profit andyss plays an important role. Thi s
analysisis based on relationshipdf profit to valumeof output, costsand price. CYVP modd
helpsin answering whet and if questionsrel ated to changingprice, variablecost or fixed cost
onthe profit. -
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The cost volume profit analysisprovide profitability anadysisin short runi.e., duringwhich
thefixed factorsdf produciton represented by the capital assetslike plant, machinery, land,
buildingetc. remainthe same. During theshort run, the costs, revenueand profitsof afirm
are bascdly functionsd levd of an activity. However, in practical case, wefind that some
factors like changing general prices, seasond fluctuations, government or management
policiesalso bring about changesin costs, revenuesand profitsaf afirm. So, it isnecessary
to keep thisinto consideration while usng the CVP andysis
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It isa method which helpsin studying the behaviour of profit in
relationto cost and volume.

Fixed costsare thecostswhichtodo not vary with changein volume
of output.

Thecostswhichvary indirect proportionto thevolume of produc-
tion.

Break even point istheleve of sdes(volume) at which totd costs
and total revenuesare equal.

This isagraphica methodd presentingthe rel ationship between
costs/revenues and volumed production.

The angle d incidence denotes the angle formed between the
revenueline and thetotal cost lineat the break even point.

The excessof actual or budgeted salesover the break evensdesis
known asmargind sfety.

It refersto thedifference between sdlling priceand variablecost.

Contribution = SdlingPrice — VariableCost

20.11 ANSWERSTO CHECK YOUR PROGRESS EXERCISES

Check Your Progress-1

1) SeeSec.202

\2) Baseyour answer on Sub-sec. 20.2.1and 20.2.2.

3) ReadtheSub-sec. 202.3.

Check Your Progress-2

1) See Sec.20.3.

2) Thediffernce between selling price and variable cost. Read the second aspect of Sec.

203.
3 ReadSec. 205,

Profitability Analysis
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