Cost-Volume-Profit Assumptions
Now that you have seen how CVP analysis works, think about the following assumptions we made during the analysis:
1. Changes in the levels of revenues and costs arise only because of changes in the number of product (or service) units sold. The number of units sold is the only revenue driver and the only cost driver. Just as a cost driver is any factor that affects costs, a revenue driver is a variable, such as volume, that causally affects revenues.
2. Total costs can be separated into two components: a fixed component that does not vary with units sold and a variable component that changes with respect to units sold.
3. When represented graphically, the behaviors of total revenues and total costs are linear (meaning they can be represented as a straight line) in relation to units sold within a relevant range (and time period).
4. Selling price, variable cost per unit, and total fixed costs (within a relevant range and time period) are known and constant. 
As the CVP assumptions make clear, an important feature of CVP analysis is distinguishing fixed from variable costs. Always keep in mind, however, that whether a cost is variable or fixed depends on the time period for a decision. The shorter the time horizon, the higher the percentage of total costs considered fixed. For example, suppose an American Airlines plane will depart from its gate in the next hour and currently has 20 seats unsold. A potential passenger arrives with a transferable ticket from a competing airline. The variable costs (such as one more meal) to American of placing one more passenger in an otherwise empty seat is negligible At the time of this decision, with only an hour to go before the flight departs, virtually all costs (such as crew costs and baggage-handling costs) are fixed. Alternatively, suppose American Airlines must decide whether to keep this flight in its flight schedule. This decision will have a one-year planning horizon. If American Airlines decides to cancel this flight because very few passengers during the last year have taken this flight, many more costs, including crew costs, baggage-handling costs, and airport fees, would be considered variable. That’s because over this longer horizon, these costs would not have to be incurred if the flight were no longer operating. Always consider the relevant range, the length of the time horizon, and the specific decision situation when classifying costs as variable or fixed.
Breakeven Point and Target Operating Income
Managers and entrepreneurs like Emma always want to know how much they must sell to earn a given amount of income. Equally important, they want to know how much they must sell to avoid a loss. Breakeven Point
The breakeven point (BEP) is that quantity of output sold at which total revenues equal total costs—that is, the quantity of output sold that results in $0 of operating income. We have already seen how to use the graph method to calculate the breakeven point. Recall from Exhibit 3-1 that operating income was $0 when Emma sold 25 units, the breakeven point. But by understanding the equations underlying the calculations in Exhibit 3-1, we can calculate the breakeven point directly for GMAT Success rather than trying out different quantities and checking when operating income equals $0. Recall the equation method (equation 1):
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The graph in Exhibit 3-2 is very difficult to use to answer the question: How many units must Emma sell to earn an operating income of $1,200? Why? Because it is not easy to determine from the graph the precise point at which the difference between the total revenues line and the total costs line equals $1,200. However, recasting Exhibit 3-2 in the form of a profit-volume (PV) graph makes it easier to answer this question. A PV graph shows how changes in the quantity of units sold affect operating income. Exhibit 3-3 is the PV graph for GMAT Success (fixed costs, $2,000; selling price, $200; and variable cost per unit, $120). The PV line can be drawn using two points. One convenient point (M) is the operating loss at 0 units sold, which is equal to the fixed costs of $2,000, shown at –$2,000 on the vertical axis. A second convenient point (N) is the breakeven point, which is 25 units in our example (see p. 91). The PV line is the straight line from point M through point N. To find the number of units Emma must sell to earn an operating income of $1,200, draw a horizontal line parallel to the x-axis corresponding to $1,200 on the vertical axis (that’s the y-axis). At the point where this line intersects the PV line, draw a vertical line down to the horizontal axis (that’s the x-axis). The vertical line intersects the x-axis at 40 units, indicating that by selling 40 units Emma will earn an operating income of $1,200.
Target Net Income and Income Taxes
Net income is operating income plus non-operating revenues (such as interest revenue) minus non-operating costs (such as interest cost) minus income taxes. For simplicity, throughout this chapter we assume non-operating revenues and non-operating costs are zero. Thus, 
Net income = Operating income - Income taxes
Until now, we have ignored the effect of income taxes in our CVP analysis. In many companies, the income targets for managers in their strategic plans are expressed in terms of 
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Emma should also examine the effects of other decisions, such as simultaneously increasing advertising costs and lowering prices. In each case, Emma will compare the changes in contribution margin (through the effects on selling prices, variable costs, and quantities of units sold) to the changes in fixed costs, and she will choose the alternative that provides the highest operating income.
Sensitivity Analysis and Margin of Safety
Before choosing strategies and plans about how to implement strategies, managers frequently analyze the sensitivity of their decisions to changes in underlying assumptions. Sensitivity analysis is a “what-if” technique that managers use to examine how an outcome will change if the original predicted data are not achieved or if an underlying assumption changes. In the context of CVP analysis, sensitivity analysis answers questions such as, “What will operating income be if the quantity of units sold decreases by 5% from the original prediction?” and “What will operating income be if variable cost per unit increases by 10%?” Sensitivity analysis broadens managers’ perspectives to possible outcomes that might occur before costs are committed. Electronic spreadsheets, such as Excel, enable managers to conduct CVP-based sensitivity analyses in a systematic and efficient way. Using spreadsheets, managers can conduct sensitivity analysis to examine the effect and interaction of changes in selling price, variable cost per unit, fixed costs, and target operating income. Exhibit 3-4 displays a spreadsheet for the GMAT Success example. Using the spreadsheet, Emma can immediately see how many units she needs to sell to achieve particular operating-income levels, given alternative levels of fixed costs and variable cost per unit that she may face. For example, 32 units must be sold to earn an 
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	operating income of $1,200 if fixed costs are $2,000 and variable cost per unit is $100. Emma can also use Exhibit 3-4 to determine that she needs to sell 56 units to break even if fixed cost of the booth rental at the Chicago fair is raised to $2,800 and if the variable cost per unit charged by the test-prep package supplier increases to $150. Emma can use information about costs and sensitivity analysis, together with realistic predictions about how much she can sell to decide if she should rent a booth at the fair. Another aspect of sensitivity analysis is margin of safety:
Margin of safety (in units) = Budgeted (or actual) sales quantity - Breakeven quantity
Margin of safety = Budgeted (or actual) revenues - Breakeven revenues
The margin of safety answers the “what-if” question: If budgeted revenues are above breakeven and drop, how far can they fall below budget before the breakeven point is reached? Sales might decrease as a result of a competitor introducing a better product, or poorly executed marketing programs, and so on. Assume that Emma has fixed costs of $2,000, a selling price of $200, and variable cost per unit of $120. From Exhibit 3-1, if Emma sells 40 units, budgeted revenues are $8,000 and budgeted operating income is $1,200. The breakeven point is 25 units or $5,000 in total revenues.
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Compared to line 6, line 11, with higher fixed costs, has more risk of loss (has a higher breakeven point) but requires fewer units to be sold (48 versus 50) to earn operating income of $2,000. CVP analysis can help managers evaluate various fixed-cost/variable-cost structures. We next consider the effects of these choices in more detail. Suppose the Chicago college fair organizers offer Emma three rental alternatives:
Option 1: $2,000 fixed fee
Option 2: $800 fixed fee plus 15% of GMAT Success revenues
Option 3: 25% of GMAT Success revenues with no fixed fee
Emma’s variable cost per unit is $120. Emma is interested in how her choice of a rental agreement will affect the income she earns and the risks she faces. Exhibit 3-5 graphically depicts the profit-volume relationship for each option. The line representing the relationship between units sold and operating income for Option 1 is the same as the line in the PV graph shown in Exhibit 3-3 (fixed costs of $2,000 and contribution margin per unit of $80). The line representing Option 2 shows fixed costs of $800 and a contribution margin per unit of $50 [selling price, $200, minus variable cost per unit, $120, minus variable rental fees per unit, $30, (0.15* $200)]. The line representing Option 3 has fixed costs of $0 and a contribution margin per unit of $30 [$200- $120- $50 (0.25 * $200)]. Option 3 has the lowest breakeven point (0 units), and Option 1 has the highest breakeven point (25 units). Option 1 has the highest risk of loss if sales are low, but it also has the highest contribution margin per unit ($80) and hence the highest operating income when sales are high (greater than 40 units). The choice among Options 1, 2, and 3 is a strategic decision that Emma faces. As in most strategic decisions, what she decides now will significantly affect her operating 
[image: ]
income (or loss), depending on the demand for GMAT Success. Faced with this uncertainty, Emma’s choice will be influenced by her confidence in the level of demand for GMAT Success and her willingness to risk losses if demand is low. For example, if Emma’s tolerance for risk is high, she will choose Option 1 with its high potential rewards. If, however, Emma is averse to taking risk, she will prefer Option 3, where the rewards are smaller if sales are high but where she never suffers a loss if sales are low.	
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[bookmark: _GoBack]What actions are managers taking to reduce their fixed costs? Many companies are moving their manufacturing facilities from the United States to lower-cost countries, such as Mexico and China. To substitute high fixed costs with lower variable costs, companies are purchasing products from lower-cost suppliers instead of manufacturing products themselves. These actions reduce both costs and operating leverage. More recently, General Electric and Hewlett-Packard began outsourcing service functions, such as post-sales customer service, by shifting their customer call centers to countries, such as India, where costs are lower. These decisions by companies are not without controversy. Some economists argue that outsourcing helps to keep costs, and therefore prices, low and enables U.S. companies to remain globally competitive. Others argue that outsourcing reduces job opportunities in the United States and hurts working-class families.
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Recall that in the GMAT Success cxample,

Contribution margin __ Contribution margin per unit _ $80
percentage ‘Selling price. $200
That is, 40% of each dollar of revenue, or 40 cents, is contribution margin. To break
even, contribution margin must equal fixed costs of $2,000. To earn $2,000 of contribu-
tion margin, when $1 of revenue earns $0.40 of contribution margin, revenues must equal
$2,000 + 0.40 = $5,000.

Breakeven _ ___Fixed costs 2,00

revenues  Contribution margin % 040

= 040, 0r 40%

$5,000

While the breakeven point tells managers how much they must sell to avoid a loss,
managers are cqually interested in how they will achicve the operating income fargets
underlying their strategies and plans. In our example, selling 25 units at a price of $200
assures Emma that she will not lose money if she rents the booth. This news is comfort-
ing, but we next describe how Emma determines how much she needs to sell to achieve a
targeted amount of operating income.

Target Operating Income

We illustrate target operating income calculations by asking the following question: How
many units must Emma sell to earn an operating income of $1,200? One approach is to
keep plugging in different quantities into Exhibit 3-1 and check when operating income
equals $1,200. Exhibit 3-1 shows that operating income is $1,200 when 40 packages are
sold. A more convenient approach is to use equation 1 from page 88.

[(Selling Dnamilynl) _ (Vznahle cost Dnzmilynl)] _ Fixed _ Operating

price * units sold perunit * units sold costs ~ income (duation 1)

We denote by Q the unknown quantity of units Emma must sell to carn an operating,
income of $1,200. Selling price is $200, variable cost per package is $120, fixed costs are
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$2,000, and target operating income s $1,200. Substituting these values into equation 1,
we have

(5200 x @ — (8120 x @) — $2000 = $1,200
$80 % @ = $2000 + $1.200 = $3200
@ = 3,200 + $80 per unit — 0 units

Alternatively, we could use equation 2,

(Enmnhlmnn margin Duanmynf) _ Fixed _ Operating (Equation 2)

per unit units sold costs  income

Given a target operating income ($1,200 in this case), we can rearrange terms fo get equa-
tion 4.

Quantity of units _ Fixed costs + Target operat

required to be sold  _ Contribufion margin per unit (Equation 4)
Quanty o units _ 2000 + $1200 0

required to be sold  $80 per unit

Proot: Revenues, $200 per urit  40urits 8000

Variable costs, $120 per unit x 40 units 480
Contribution margin, $80 per unit x 40 units 3200
Foxed costs 200
Operatingincome s1.200

The revenues needed to earn an operating income of $1,200 can also be calculated
directly by recognizing (1) that $3,200 of contribution margin must be carned (fixed costs
of $2,000 plus operating income of $1,200) and (2) that $1 of revenue carns $0.40
(40 cents) of contribution margin. To carn $3,200 of contribution margin, revenues must
equal $3,200 + 0.40 = $8,000.

2000 + 51200 _ 53200
040 040

The graph in Exhibit 3-2 is very difficult to use to answer the question: How many units

Revenues needed to eam operating income of $1,200 — - $3000
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Ret income. That's because top management wants subordinate managers to take into
account the effects their decisions have on operating income after income taxes. Some
decisions may not esult in arge operating incomes, but they may hase favorable tax con-
‘Sequences, making them attractive on a net income basis—the measure that drives share-
holders’ dividends and returns,

“To make net income evaluations, CVP calculations for target income must be stated
i terms of target net income instead of target operating income. For example, Emma may
be interested in knowing the quanticy of units she must sll o earn a net income of $960,
assuming an income tax rate of 40%

argetnetincome — (T Y TH gy
‘Targstnat incoms = (Targa oparatng income) (1 — Taxate)

Targetostincoms _ %0

T Taran o
In other words, to eam a target net income of $960, Emma’s target operating income
s $1,600.

Targotoperatingincoma = = si5m

Proot Targotopersing ncom s
Taxat 0% (040  SL60) 0
Targott income T®

‘The key st s to take the target net income mumber and convert it into the corresponding
target operating income muniber. We can then use equation 1 for target operating income
and substitute numbers from our GMAT Success exampl.

[ (2 Sy _ (vrtocon )| _ st _oprens

prico * units sod perunit_* unitssol )| cosis = _income__(B9u0n 1)

Prof-Volume Graph for

10:54 AM
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net income. That's because top management wants subordinate managers to take info
account the effects thei decisions have on operating income after income faxes. Some.
decisions may not result n arge operating incomes, but they may have favorable tax con-
sequences, making them attractive on 2 net income basis—the measure that drives share-
holders dividends and returns,

“To make net income evaluations, CVP calculations for target income must b stated
in terms of target net income instead of target operating income. For example, Emma may
be nterested in knowing the quantity of units she must sell to ea a net income of $960,
assuming an income tax rate of 40%

(Tt \_( Taet
Targetntincoma = (arget perating income) (1 ~ Tax ate)

Targetostincoms _ %0

 Taxrat

Targetaperaing ncome = IS __SM0__ 1510
In other words, to eam a target net income of $960, Emma’s target operating income
s $1,600.
Proot Targotopersing ncom s

Taxat 0% (040  SL60) 0

Targott income T®

‘The key st s to take the target net income mumber and convert it into the corresponding
target operating income muniber. We can then use equation 1 for target operating income
and substitute numbers from our GMAT Success exampl.
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price * units sod perunt * unissold )| costs = income (Eauion 1)

(S200 @ — 15120 x @ — 200 = 51500
0% 0-860
0= S350 + SR perunit
Alternatively we can calculate the number of units Emma must sell by using the contribu-
tion margin method and equation 4;

5units

Quanttyof nts _ Foxedcosts + Targetoporating ncome

requredtobo sold ~_ Cortbuton margi er urit (Equation 4
20 + s1600
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Emma can also use the PV graph in Exhibit 3-3. To eam target operating income of
1,600, Emma needs to sll 45 units

Focusing the analysis on target net income instead of arget operating income will not
change the breakeven point. Thats because, by definiton, operating income at the
breakeven point is $0, and no income taxes are paid when there is no operating income.

Using CVP Analysis for Decision Making

We have scen how CVP analysis i useful for calculating the unis that need to be sold to
break even, or t0 achieve a target operating income or target net income. Managers also
use CVP analysis to guide other decisions, many of them strategic decisions. Consider a
decision about choosing additional features for an existing product. Different choices
can affect seling prices, variable cost per unit, fixed costs, units sold, and operating
income. CVP analysis helps managers make product decisions by estimating the expected
profitability of these choices.

Strategic decisions invariably entail risk. CVP analysis can be used to evaluate how
operating income will be affected if the original predicted data are not achieved—say, if
sales are 10% lower than estimated. Evaluating this risk affecs other strategic decisions a
‘company might make. For example, if the probabiliy of a decline n sales scems high, a
‘manager may take actions to change the cos structure to have more variable costs and
fewer fixed costs. We return to our GMAT Success example to llustrate how CVP analy-
sis can be used for strategic decisions concerning advertising and selling price.

Suppose Emma anticipates seling 40 units at the fair. Exhibit 3-3 indicates that Emma's
‘operating income will be $1,200. Emma is considering placing an advertisement describ-
ing the product and its features in the fair brochure. The advertisement will be a fixed
cost of $500. Emma thinks that adverising will ncrease sales by 10% to 44 packages
Should Emma advertise? The following table presents the CVP analysis.

@Packages  #4Packages
Soldwith Sold with
NoAdverising  Advetsing Difironce
w @ @-@-m

Fovanuas (5200 < 90,6000 < 0 S50 S0 S0
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We have scen how CVP analysis i useful for calculating the unis that need to be sold to
break even, or to achieve a target operating income or farget net income. Managers also
use CVP analysis to guide other decisions, many of them strategic decisions. Consider a
decision about choosing additional features for an existing product. Different choices
can affect selling prices, variable cost per uni, fixed costs, units sold, and operating
income. CVP analysis helps managers make product decisions by estimating the expected
profitability of these choices.

Strategic decisions invariably entail risk. CVP analysis can be used to evaluate how.
operating income wil be affected i the original predicted dara are not achieved—say, If
sales are 10% lower than estimated. Evaluating this risk affecs other strategic decisions a
company might make. For example, if the probabilty of a decline in sales Scems high, a
‘manager may take actions to change the cos structure to have more variable costs and
fewer fixed costs. We return to our GMAT Success example to llustrate how CVP analy-
sis can be used for strategic decisions concerning advertising and selling price.

Decision to Advertise

Suppose Emma anticipates seling 40 units at the fair. Exhibit 3-3 indicates that Emma's
‘operating income will be $1,200. Emma i considering placing an advertisement describ-
ing the product and its features in the fair brochure. The advertisement will be a fixed
cost of $500. Emma thinks that advertising will increase sales by 10% 10 44 packags.
Should Emma advertise? The following table presents the CVP analysis.

WPackages 4Packagos
Soldwith Sold with
NoAdverising  Advertising Diferenco.

w @ @-@-m
Fovanuas (5200 = 85,5200 4 e B S0
Varablocoss (120 45,8120 x #) 30 sm _w
Contribution margn (80 430 x #) 3200 350 £
Finod costs 2w 250 s
Oporstng incame ) 7] 120

Operating ncome willdectease rom $1,200 to $1020, o Emima shoukd ot adsertse,
Nore that Emm couldfocs oy on hé difsenc coumn nd come 0 he same con-
clusion: 1f Emma. adverties, contribution margin will ncesse by $320 (revenues,
5500 varable cot, S450), and fxed conts will ncresse by $300, reslting n 3 $150
decess n operating ncome.

5 ou ecome more il with CVP analys, ry ealuating dcisons bsed on
ifeence athr than mechanicaly working hrugh the contbuton ncome satement
Al ifrences gt he hestof CVP aalyss and sharpens o by focusing,
only o sh evenes and s st will change 353 sl of  decion.
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Decision to Reduce Selling Price

Having decided not to advertise, Emma is contemplating whether to reduce the selling
price to $175. At this price, she thinks she will sell 50 units. At this quantity, the test-
prep package wholesaler who supplics GMAT Success will sell the packages to Emma for
$115 per unit instead of $120. Should Emma reduce the selling pricc?

Contribution margin from lowering price to SI75: (§175 — $115) per unit x 50 units $3000
Contribution margin from maintaining price at $200: ($200 — $120) per unit x 40 units 3200
Change in contribution margin from lowering price § (200

Decreasing the price will reduce contribution margin by $200 and, because the fixed costs
of $2,000 will not change, it will also reduce operating income by $200. Emma should
not reduce the sclling price.

Determining Target Prices

Emma could also ask “At what price can I sell 50 units (purchased at $115 per unit) and|
continue to carn an operating income of $1,2002” The answer is $179, as the following
caleulations show.

Target operating income $1.200
Add fixed costs 2000
Target contribution margin S2.200
Divided by number of units sold =50 units
Target contribution margin per unit s o
Add variable cost per unit _s
Target selling price s 19

Revenues, S179 per unit X 50 units
Variable costs, $T15 per unit x 50 units
Contribution margin

Fixed costs

Operating income

Comment
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operating income of $1,200 if fixed costs are $2,000 and variable cost per unit is $100.
Emma can also use Exhibit 3-4 to determine that she needs to sell 56 units to break even
if fixed cost of the booth rental at the Chicago fair is raised to $2,800 and if the variable

cost per unit charged by the test-prep package supplier increases to $150. Emma can use
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Emma can also use Exhibit 3-4 to determine that she nceds to sell 36 units to break even
Page Thumbaits n] if fixed cost of the booth rental at the Chicago fair is raised to $2,800 and if the variable
cost per unit charged by the test-prep package supplier increases to $150. Emma can use
information about costs and sensitivity analysis, together with realistic predictions about
how much she can sell to decide if she should rent a booth at the fair.

Another aspect of sensitivity analysis is margin of safety:

Q

Margin of safety — Budgeted (or actual) revenues — Breakeven revenues
Margin of safety (in units) — Budgeted (or actual) sales quantity — Breakeven quantity

The margin of safety answers the “what-if” question: If budgeted revenues are above
breakeven and drop, how far can they fall below budget before the breakeven point is
reached? Sales might decrease as a result of a competitor inroducing a better product, or
poorly exccuted marketing programs, and so on. Assume that Emma has fixed costs of
$2,000, a selling price of $200, and variable cost per unit of $120. From Exhibit 3-1, i
Emma sells 40 units, budgeted revenues are $8,000 and budgeted operating income is
$1,200. The breakeven point is 25 units or $5,000 in total revenues.

Budgeted _ Breakeven
revenues  revenues

Marginof _ Budgeted _ Breakeven
safety (in units) _ sales (units) _ sales (units)

Margin of safety = = $8,000 — $5,000 = $3,000

=40 - 25 = 15units

Sometimes margin of safety is expressed as a percentage:

Margin of safety in dollars
Budgeted (or actual) revenues

$3,000
$8,000
This result means that revenues would have to decrease substantially, by 37.5%, to reach

breakeven revenues. The high margin of safety gives Emma confidence that she is unlikely
to suffer a loss.

Margin of safety percentage —

In our example, margin of safety percentage = 7.5%
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If, however, Emma expects to sell only 30 units, budgeted revenues would be $6,000
(200 per unit x 30 units) and the margin of safety would equal:

Budgeted revenues — Breakeven revenues — $5,000 — $5,000  $1,000
Margin of Margin of safetyin dollars__ $1,000
safety percentage  Budgeted (or actual) revenues  $6,000

16.61%

Y

‘The analysis implics that if revenues decrease by more than 16.67%, Emma would suffer

aloss. A low margin of safety increases the risk of a loss. If Emma docs not have the tol- Decis
erance for this level of risk, she will prefer not to rent a booth at the fair. grm e
Sensitivity analysis is a simple approach to recognizing uncertainty, which is the pos-

sibility that an actual amount will deviate from an cxpected amount. Sensitivity analysis e —
gives managers a good feel for the risks involved. A more comprehensive approach to rec- do'to cope with
ognizing uncertainty is to compute expected values using probability distributions. This uncertainty or
approach is illustrated in the appendix to this chapter. changes in
underlying
assumptions?

Cost Planning and CVP

Managers have the ability to choose the levels of fixed and variable costs in their cost
structures. This is a strategic decision. In this section, we describe various factors that Learning
managers and management accountants consider as they make this decision. Objective

. Use OVP analysis to

Alternative Fixed-Cost/Variable-Cost Structures e

(CVP-based sensitivity analysis highlights the risks and returns as fixed costs are substiruted fixed costs

for variable costs in a company’s cost structure. In Exhibit 3-4, compare line 6 and line 11. compare risk of
osses versus
higher returns

Number of units required to be sold at $200 sel
price to eam target operating income of

Fixed Cost Variable Cost S0 (Breakeven point) 52000
Tine 6 52000 S0 % 50
Ling 11 52800 100 k] ]

Compared to line 6, line 11, with higher fixed costs, has more risk of loss (has a_higher
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Profit-Volume Graph for Option 1 (52,000 fixed fee)

Altenative Rental
Options for GMAT
Success
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—s2,000
BEP = Breakeven point

income (or loss), depending on the demand for GMAT Success. Faced with this uncer-
tainty, Emma’s choice will be influenced by her confidence in the level of demand for
GMAT Success and her willingness to risk losses if demand is low. For example, if Emma’s
tolerance for risk is high, she will choose Option 1 with its high potential rewards. If,
however, Emma is averse to taking risk, she will prefer Option 3, where the rewards are
smaller if sales are high but where she never suffers a loss if sales are low.

Operating Leverage

The risk-return trade-off across alternative cost structures can be measured as operating
leverage. Operating leverage describes the cffects that fixed costs have on changes in
operating income as changes oceur in units sold and contribution margin. Organizations
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however, Emma is averse to taking risk, she will prefer Option 3, where the rewards arc
smaller if sales are high but where she never suffers a loss if sales are low.

Operating Leverage

The risk-return trade-off across alternative cost structures can be measured as operating
leverage. Operating leverage describes the cffects that fixed costs have on changes in
operating income as changes oceur in units sold and contribution margin. Organizations
with a high proportion of fixed costs in their cost structures, as is the case under
Option 1, have high operating leverage. The line representing Option 1 in Exhibit 3-5 is
the steepest of the three lines. Small increases in sales lead to large increases in operating
income. Small decreases in sales result in relatively large decreases in operating income,
leading to a greater risk of operating losses. At any given level of sales,

Degreeof _ Contribution margin
operating leverage  Operating income

The following table shows the degree of operating leverage at sales of 40 units for the
three rental options.

Option 1 Option3

T Contribution margin per unt (p. 87 s 8 S 3

2. Contribution margin (row 1 x 40 unts) $3.200 $1.200

3. Operating income (from Exhibit 3-5) 1,200 $1.200

4. Degree of operating leverage s, s
(row2 + row3) s1200 1200

These results indicate that, when sales are 40 units, a percentage change in sales and con-
tribution margin will result in 2.67 times that percentage change in operating income for
Option 1, but the same percentage change (1.00) in operating income for Option 3.
Consider, for example, a sales increase of 50% from 40 to 60 units. Contribution mar-
gin will increase by 50% under cach option. Operating income, however, will increase
by 2.67 x 50% = 133% from $1,200 to $2,800 in Option 1, but it will increase by
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only 1.00 x 50% = 50% from $1,200 to $1,800 in Option 3 (see Exhibic 3-5). The
degree of operating leverage at a given level of sales helps managers calculate the effect of
sales fluctuations on operating income.

Keep in mind that, in the presence of fixed costs, the degree of operating leverage is
different at different levels of sales. For example, at sales of 60 units, the degree of oper-
ating leverage under cach of the three options is as follows:

Option 1 Option2 Option3
1. Contribution margin per unit (p. 97) S 80 BED K

2. Contribution margin (row 1 60 units) 4800 3000 $1.800

3. Operating income (from Exhibit 3-5) 2800 52200 $1.800

4. Degree of operating leverage 4800 3000 _ s,

o2+ o9 s~ 1 G~ M0

The degree of operating leverage decreases from 2.67 (at sales of 40 units) to 1.71 (at sales
of 60 units) under Option 1 and from 1.67 to 1.36 under Option 2. In general, whenever
there are fixed costs, the degree of operating leverage decreases as the level of sales increases
beyond the breakeven point, If fixed costs are $0 as in Option 3, contribution margin equals
operating income, and the degree of operating leverage equals 1.00 at all sales levels.

But why must managers monitor operating leverage carcfully? Again, consider com-
panies such as General Motors, Global Crossing, US Airways, United Airlines, and
WorldCom. Their high operating leverage was a major reason for their financial prob-
lems. Anticipating high demand for their services, these companies borrowed money to
acquire assets, resulting in high fixed costs. As sales declined, these companies suffered
losses and could not generate sufficient cash to service their interest and debt, causing
them to seck bankruptcy protection. Managers and management accountants should
always evaluate how the level of fixed costs and variable costs they choose will affect the
risk-return trade-off.

What actions are managers taking to reduce their fixed costs? Many companics
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(such as crew costs and baggage-handling costs) are fixed.

Alternatively, suppose American Airlines must decide whether to keep this flight in s
flight schedule. This decision will have a one-year planning horizon. If American Airlines
decides to cancel this flight because very few passengers during the last year have taken
this flight, many more costs, including crew costs, baggage-handling costs, and airport
fees, would be considered variable. That's because over this longer horizon, these costs
would not have to be incurred if the flight were no longer operating. Always consider the
relevant range, the length of the time horizon, and the specific decision situation when
classifying costs as variable or fixed.

Breakeven Point and Target Operating Income

Managers and entreprencurs like Emma always want to know how much they must sell
to carn a given amount of income. Equally important, they want to know how much
they must sell to avoid a loss.

Breakeven Point

The breakeven point (BEP) is that quantity of output sold at which total revenues
equal total costs—that is, the quantity of output sold that results in $0 of operating
income. We have already scen how to use the graph method to calculate the breakeven
point. Recall from Exhibit 3-1 that operating income was $0 when Emma sold
25 units, the breakeven point. But by understanding the equations underlying the cal-
culations in Exhibit 3-1, we can calculate the breakeven point directly for GMAT
Success rather than trying out different quantities and checking when operating
income cquals $0.
Recall the equation method (equation 1):

(Selling Dnzmib/nl) _ (Vznzhle cost _ Quantity m) _ Fixed _ Operating

price * unts sold perunit * unitssold )~ costs ~income
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Setting operating income equal to $0 and denoting quantity of output units that must be
sold by O,

(8200 % @) — (120 x 0) — 2000 = $0
80 % 0 = 2000

,000 + $80 per unit = 25 units
1f Emma sells fewer than 25 units, she will incur a loss; if she sells 25 units, she will break
even; and if she sells more than 25 units, she will make a profit. While this breakeven
point is expressed in units, it can also be expressed in revenues: 25 units x $200 selling
price = $5,000.

Recall the contribution margin method (equation 2):

( Contribution ,  Quantity of ) _ & 4 ¢t — Operating income

margin per unit " unts sold

At the breakeven point, operating income is by definition $0 and so,

Contribution margin per unit x Breakeven number of units — Fixed cost ~ (Equation 3)
Rearranging equation 3 and entering the data,
Breskeven _ Fixed costs __s20m
number of units  Contribution margin per unit  $80 per unit
Breakeven revenues — Breakeven number of units X Selling price
= 25 units x $200 per unit — $5,000

In practice (because they have multiple products), companies usually calculate

breakeven point directly in terms of revenues using contribution margin percentages.
Recall that in the GMAT Success example,

Contribution margin __ Contribution margin per unit _ $80

percentage ‘Selling price. $200

That is, 40% of each dollar of revenue, or 40 cents, is contribution margin. To break

even, contribution margin must equal fixed costs of $2,000. To earn $2,000 of contribu-

= 040, 0r 40%
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Recall the contribution margin method (equation 2):

( Contribution _ Quantity of

) — Fixed costs — Operating income
margin per unit " unts sold

At the breakeven point, operating income is by definition $0 and so,
Contribution margin per unit x Breakeven number of units = Fixed cost  (Equation 3)

Rearranging equation 3 and entering the data,

Breskeven _ Fixed costs __s20m
number of units  Contribution margin per unit  $80 per unit
Breakeven revenues — Breakeven number of units X Selling price
= 25 units x $200 per unit — $5,000

25 units

In practice (because they have multiple products), companies usually calculate
breakeven point directly in terms of revenues using contribution margin percentages.
Recall that in the GMAT Success example,
Contribution margin __ Contribution margin per unit _ $80
percentage ‘Selling price. )
That is, 40% of each dollar of revenue, or 40 cents, is contribution margin. To break
even, contribution margin must equal fixed costs of $2,000. To earn $2,000 of contribu-
tion margin, when $1 of revenue earns $0.40 of contribution margin, revenues must equal
$2,000 + 0.40 = $5,000.
Breakeven ___Fixed costs 2,000
revenues  Contribution margin % 040

$5,000

While the breakeven point tells managers how much they must sell to avoid a loss,
managers are cqually interested in how they will achicve the operating income fargets
underlying their strategies and plans. In our example, selling 25 units at a price of $200
assures Emma that she will not lose money if she rents the booth. This news is comfort-
ing, but we next describe how Emma determines how much she needs to sell to achieve a
targeted amount of operating income.





