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Learing Objectve 7-1

ompute a breakeven point
sing the contributon-margin
pproach and the equation
pproach.

“Breakeven analyses
figure prominentl inany
discusion of new programs.
Although we have programs.
that operate ata loss
because of thei importance
educationally, overall our
cash nflows have o be
suffcent 1o supportour
total program” (1)

‘Comell University

e——r—

Chapter? Costvotme ot o

As the first step in the CVP analysis for Seattle Contemporary Theater, we will find the
break-even point. The break-even point is the volume of activity where the organiza-
tion's revenues and expenses are equal. At this amount of sales, the organization has no
profit or loss; it breaks even.

Suppose Seattle Contemporary Theater sells 8,000 tickets during a play’s one-month
yun. The following income statement shows that the profit for the month will be zero;
thus, the theater will break even.

Soles rovenue (8000 x $16) $128.000
Loss varabl expenses 8000 x $10) 000
Totlcontibution margn § 18000
Loss foed xpenses 8000
Pt s o

Notice that this income statement highlights the distinction between variable and
fixed expenses. The statement also shows the total contribution margin, which iy
defined as total sales revenue minus total variable expenses. This is the amount of rev:
enue that is available to contribute to covering fixed expenses after all variable expenses
have been covered. The contribution income statement will be covered in more depty
Jater in the chapter. At this juncture, it provides a useful way o think about the meaning
of breaking even,

How could we compute Seattle Contemporary Theater's break-even point if we did
not already know it is 8,000 tickets per month? This is the question to which we turn our
attention next

Contribution-Margin Approach

Seattle Contemporary Theater will break even when the organization's revenue from
ticket sales is equal o its expenses. How many tickets must be sold during one month
(one play’s run) for the organization to break even?

Each ticket sells for $16, but $10 of this is used to cover the variable expense per
ticket. This leaves $6 per ticket to contribute 1o covering the fixed expenses of $48,000,
When enough tickets have been sold in one month so that these $6 contributions per

OhevcasiANGGety bnages

nether running a small busihess or @ worldwide enterprise, understanding cost-volume-profi relationships is rucialin managing any organization
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icket add up to $48,000, the organization will break even for the month. Thus, we may
mpute the break-even volume of tickets as follows:

Fixed expenses = $48000 _ ¢ o5

Contribution of cach ticket toward ~ $6
covering fixed expenses

Seattle Contemporary Theater must sell 8,000 tickets during a play’s one-month run t
break even for the month.

‘The $6 amount that remains of each tickets price, after the variable expenses are
covered, is called the unit contribution margin. The general formula for computing th
break-even sales volume in units is given below.

Fixed expenses

Tt contbution margin = Bredkeven point (n units) [0

Contribution-Margin Ratio Sometimes management prefers that the break-even
point be expressed in sales dollars rather than units. Seattle Contemporary Theater's
break-even point in sales dollars is computed as follows.

Breakeven pointn s fickets).. 8000
Sals pice peruni.... x_$16
Breakeven poitn sales dolrs... $128000

‘The following computation provides an alternative way to determine the break-even
point in sales dollars.

Fixed expenses $48.000 _ $48.000
Unit contribution margin Eg
Unit sales price 516

=$128,000

“The unit contribution margin divided by the unit sales price is called the contribution-
margin ratio. This ratio also can be expressed as a percentage, in which case it is called
the contribution-margin percentage. Seattle Contemporary Theater’s contribution-margin
ratio is 375 (in percentage form, 37.5%). Thus, the organization's break-even point in
ales dollars may be found by dividing its fixed expenses by its contribution-margin ratio.
IThe logic behind this approach is that 37.5 percent of each sales dollar s available to make
contribution toward covering fixed expenses. The general formula is given below.

Fixed expens
Contribution-margin ratio

Break-cven point in sales dollars @

Equation Approach  An alternative approach to finding the break-even point is based

n the profit equation. Income (or profit) is equal to sales revenue minus expenses
f expenses are separated into variable and fixed expenses, the essence of the income
(profi) statement is captured by the following equation.

Sales revenue ~ Variable expenses ~ Fixed expenses = Profit

‘This equation can be restated as follows:

Unit s-le:. Unit Sales et
sales ) x volnmc vm.ble x{ volume ) | = { s
price/ i units, expense/  \in unts,

=Profit 3

Learing Objectve 7-2

ompute the contbution-
fnarginratio and use it o find
ine brealceven point i sales
ollars

“Delta A Lines compues
abreakeven load factor,
whichis the average
percentage of avalable:
passenger seats tha need
1obe occupied onour fights
inorder for the companyto
break even-” 1
Delta Ai Lines
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repare a costolume-profi

VP) graph and explain how
s used.
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we define profit in equation (3) to be zero.

16 x - B0 x X - s800 = 0
Unit\ / Sales Unit Sales .
mg« volnmc vm.ble x volumc (e
pﬂcc |numn expcm mnnilx penses

_ Break-even

= profitzero) @

where
X denotes the number of sales units (tickets) required to break even.
Equation (4) can be solved for X as shown below.

$16X — $10X — $48,000
$6X = $48,000
X = $48.000

=8,000

Using the equation approach, we have arrived at the same general formula for computing
he break-even sales volume [formula (1)].

“The contribution-margin and equation approaches are two equivalent techniques fc
finding the break-even point. Both methods reach the same conclusion, and so personal
preference dictates which approach should be used.

While the break-even point conveys useful information to management, it does not show
ow profit changes as activity changes. To capture the relationship between profit and
volume of activity, a cost-volume-profit (CVP) graph is commonly used. The follow-
ng steps are used to prepare a CVP graph for Seattle Contemporary Theater. The graph
s displayed in Exhibit 7-1. Notice that the graph shows the relevant range, which is the
range of activity within which management expects the theater o operate.

Step 1:  Draw the axes of the graph. Label the vertical axis in dollars and the hori-
zontal axis in units of sales (tickets).

Step 2: Draw the fixed-expense line. It
fixed expenses do not change with activity.

Step 3: Compute total expense at any convenient volume, For example, select a
volume of 6,000 tickets.

Varable expenses 6,000 $10 per kel $ 60000
Foed expenses 48000
Total expenses 1 6,000 tckets|. $108000

Plot this point ($108,000 at 6,000 tickets) on the graph. See point A on the;
graph in Exhibit 7-1.

Step 4:  Draw the total-expense line. This line passes through the point plotted in
step 3 (point A) and the intercept of the fixed-expense line on the vertical
axis ($48,000).

Step 5: Compute total sales revenue at any convenient volume. We will choose
6,000 tickets again. Total revenue is $96,000 (6,000 X $16 per ticket). Plot
this point (896,000 at 6,000 tickets) on the graph. See point B on the graph
in Exhibit 7-1.
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Step 6 Draw the total revenue line. This line passes through the point plotted in
step 5 (point B) and the origin.

Step 7: Label the graph as shown in Exhibit 7-1.

nterpreting the CVP Graph

Several conclusions can be drawn from the CVP graph in Exhibit 7-1. —
Learing Objective 7-3

Break-Even Point The break-even point is determined by the intersection of the total:  prepare  costuoumeroft

revenue line and the total-expense line. Seattle Contemporary Theater breaks even for thel —(cvA gaph and expla how
onth at 8,000 tickets, or $128,000 of ticket sales. This agrees with our calculations in| s used

he preceding section.

rofit and Loss Areas The CVP graph discloses more information than the break
ven calculation. From the graph, a manager can see the effects on profit of changes
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Relevant range

in volume. The vertical distance between the lines on the graph represents the profit
loss at a particular sales volume, If Seattle Contemporary Theater sells fewer than 8,000
ickets in a month, the organization will suffer a loss. The magnitude of the loss increases
s ticket sales decline. The theater organization will have a profit if sales exceed 8,000
ickets in a month.

Implications of the Break-Even Point The position of the break-even point within
i organization's relevant range of activity provides important information to manage-
ment. The Seattle Contemporary Theater building seats 450 people. The agreement
with the city of Seattle calls for 20 performances during each play’s one-month run
Thus, the maximum number of tickets that can be sold each month is 9,000 (450 seats
20 performances). The organization’s break-even point is quite close to the maxi
mum possible sales volume. This could be cause for concern in a nonprofit organiza-
ion operating on limited resources.
What could management do to improve this situation? One possibility is to rene
gotiate with the city to schedule additional performances. However, this might not be
fonsible. becanes the actors nesd some st each week. Also. additions] perfrmences
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'$000 (per month)

profit

one month)

Loss

increased compensation for the actors and production crew. Other possible solution:
o rai
e chapter.
“The CVP graph will not resolve this potential problem for the management of Seat

[Contmporary Theaes Howeve, e graph wil diect managements atention to
ituation.

uld likely entail additional costs, such as increased theater-rental expenses and
E ticket prices or reduce costs. These kinds of issues will be explored later in

Iternative Format for the CVP Graph

alternative format for the CVP graph, preferred by some managers, is display
in Exhibit 7-2. The key difference s that fixed expenses are graphed above varial
penses, instead of the reverse as they were in Exhibit 7-1.

Profit-Volume Graph

et another approach 1o graphing cost-volume-profit relationships is displayed in
hibit 7-3. This format i called a profit-volume graph, since it highlights the amoun
E"pmﬁl or loss. Notice that the graph intercepts the vertical axis at the amount equal

fixed expenses at the zero activity level. The graph crosses the horizontal axis at t
break-even point. The vertical distance between the horizontal axis and the profit line,
& particular level of sales volume, s the profit or loss at that volume.

IThe board of trustees for Seattle Contemporary Theater would like to run free workshoy

per momth i fined expenges

dnding teachery’ solarics and reatel of spaco at & looal

olume (ickets sold

Exhibit 7-3
Profi-Volume Graph: Seattle
ontemporary Theater

SEalit
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Tlege. No variable expenses would be incurred. IF Seattle Contemporary Theater could
make a profit of $3,600 per month on its performances, the Seattle Drama Workshop
uld be opened. The board has asked Andrew Lloyd, the organization's business man
ger and producer, to determine how many theater tickets must be sold during each play’s
ne-month run to make a profit of $3.600.
“The desired profit level of $3,600 i called a target profit (or income). The problem
f computing the volume of sales required to earn a particular target profit is very similar
0 the problem of finding the break-even point. After all, the break-even point is the num-
ber of units of sales required to earn a target profit of zero.'

Contribution-Margin Approach
Each ticket sold by Seattle Contemporary Theater has a unit contribution margin of $6
sales price of $16 minus unit variable expense of $10). Eight thousand of these $6 con-
iributions will contribute just enough to cover fixed expenses of $48.000. Each addi-

ional ticket sold will contribute $6 toward profir. Thus, we can modify formula (1) given
arlier in the chapter as follows:

Fixed expenses + Target profit _ Number of sales units required

Unit contribution margin 1o carn target profit o
W‘-W’i# = 8,600 tickets

f Seattle Contemporary Theater sells 8,600 tickets during each play's one-month run, th
rganization will make a monthly profit of $3,600 on its performances. This profit can be
used to fund the Seattle Drama Workshop. The total dollar sales required to earn a target
profit is found by modifying formula (2) given previously.

Fixed expenses + Target profit _ Dollar sales required to eam

Contribution-margin ratio target profit
W = $137,600 ©

where the contribution margin ratio = s‘T" 75

This dollar sales figure also can be found by multiplying the required sales of 8,600 tick
15 by the ticket price of $16 (8,600 x $16 = $137,600).

Equation Approach

IThe equation approach also can be used to find the units of sales required to earn a target
profit. We can modify the profit equation given previously as follows:

) (Sales volume: ) (Sales volume:
m: | reauired o Unit 5| reauired o
e | o neet sariale ]| carn targer

profit profit
() Tt

Remember that Seatle Contemporary Theater is & nonprofit enterprise. CVP analysisin  for-profit enterprise,
including the effect of income Laxes, i covered n the appendi 1o this chaptr.
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Filling in the values L% Seaitle Contemporary Theater, we have the following equation.

(816 X) = ($10 X X) ~ $48,000 = $3,600

gl
where X denotes the sales volume required to earn the target profit !

Equation (7) can be solved for X as follows:

$16X — $10X - $48,000 = $3,600

Graphical Approach

The profit-volume graph in Exhibit 7-3 also can be used to find the sales volum
required to earn a target profit. First, locate Seattle Contemporary Theater’s target profi
f $3,600 on the vertical axis. Then move horizontally until the profit line is reached.
Finally, move down from the profit line to the horizontal axis to determine the required
ales volume.

The cost-volume-profit relationships that underlie break-even calculations and CVH
raphs have wide-ranging applications in management. We will look at several common
pplications illustrated by Seattle Contemporary Theater.

Safety Margin

The safety margin of an enterprise is the difference between the budgeted sales rev-
nue and the break-even sales revenue. Suppose Seattle Contemporary Theater's business
manager expects every performance of each play to be sold out. Then budgeted monthl
ales revenue is $144,000 (450 seats X 20 performances of each play X $16 per ticke?).
Since break-even sales revenue is $128,000, the organization’s safety margin is $16,
($144,000 ~ $128,000). The safety margin gives management a feel for how close pro-
jected operations are to the organization’s break-even point. We will further discuss the
afety margin concept later in the chapter.

Changes in Fixed Expenses

What would happen to Seattle Contemporary Theater's break-even point if fixed expenses

hange? Suppose the business manager is concerned that the estimate for fixed utilties
xpenses, $1.400 per month, is too low. What would happen to the break-even point i
fixed uilities expenses prove to be $2,600 instead? The break-even calculations for both
the original and the new estimate of fixed tilities expenses are as follows:

Orginal Estimate  New Estimate
$ 1400 $ 2600
$48.000 $49,200

$48000+96 34920046

Fiod uities expenss.
Toal feed expenses...
Break-even calculaton .
(Foed expenses + unt contbuton margin)
Breakeven point ().
Breakeven point (dolas)..

B000tGels 8200 tckets
5128000 $131.200.

Leaming Objectve 7-4

oply CVP analysis to
etermine the efect o proft
f changes in fxed expenses,
ariable expenses, sales
rices, and sales voume.

Basicall the role of the.
(sccountant onthe team
s)analyzing th iancil
impact of the business.
decisonand provding
advice. Does this make
‘sense financially or not?” (7d)
Abbott Laboratories.
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The estimate of fixed expenses has increased by 2.5 percent, since $1,200 is
.5 percent of $48,000. Notice that the break-even point also increased by 2.5 percent
(200 tickets is 2.5 percent of 8,000 tickets). This relationship will always exist.

Fixed expenses
Uit contribution margi

Fixed expenses X 1025 _ ey even point in units) x 1025 B
Unit contribution margi

reak-cven point (in units)

nations to Offset Fixed Expenses Nonprofit organizations often receive cash
fonations from people or organizations desiring to support a worthy cause. A donation is
uivalent to a reduction in fixed expenses, and it reduces the organization’s break-even
int. In our original set of data, Seattle Contemporary Theater's monthly fixed expenses
otal $48,000. Suppose that various people pledge donations amounting to $6,000 pe
onth. The new break-even point is computed as follows:

Fixed expenses ~ Donations
Unit contribution margin
$48,000 — $6,000
56

= Break-even point (in units)

=17,000 tickets

hanges in the Unit Contribution Margin

What would happen to Seattle Contemporary Theater's break-even point if miscellancous
ariable expenses were $3 per ticket instead of $2? Alternatively, what would be the
fect of raising the ticket price to $187

Change in Unit Variable Expenses  If the theater organization’s miscellancous var

ble expenses increase from $2 to $3 per ticket, the unit contribution margin will fal
rom $6 10 $5. The original and new break-even points are computed as follows:

Original Estimate  New Estimate
S2pertcket $3perticket
% 5
$48000486  $48000+55

Miscellaneous vaiable expenses..
Unit contabion margin
Break-even caculton .

Foed expenses + unt contbuton margin)
Breakeven point ().
Breakven poit (dokrs).

B00Ucels 9,600 ekets
$128000 $153600

11 this change in unit variable expenses actually occurs, it will no longer be possible|
or the organization to break even. Only 9,000 tickets are available for each play’s one-
month run (450 seats X 20 performances), but 9,600 tickets would have to be sold t
break even. Once again, CVP analysis will not solve this problem for management, but i
will direct management’s atiention to potentially serious difficulties.

Change in Sales Price Changing the unit sales price will also alter the unit contribu

ion margin. Suppose the ticket price is raised from $16 to $18. This change will raise the
unit contribution margin from $6 to $8. The new break-even point will be 6,000 ticket

(848,000 + $8).

A2 increase in the ticket price will lower the break-even point from 8,000 ticket

0 6,000 tickets. Is this change desirable? A lower break-even point decreases the ris

f operating with a loss if sales are sluggish. However, the organization may be more
ikely to at least break even with a $16 ticket price than with an $18 ticket price. The
reason is that the lower ticket price encourages more people to attend the theater's per-
formances. It could be that break-even sales of 8,000 tickets at $16 are more likely than
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reak-even sales of 6,000 tickets at S18. Ulimately, the desirability of the ticket-price
ncrease depends on management’s assessment of the likely reaction by theater patrons.
Management's decision about the ticket price increase also will reflect the funda-
ental goals of Seattle Contemporary Theater. This nonprofit drama organization was
formed to bring contemporary drama o the people of Seattle. The lower the ticket price,
e more accessible the theater's productions will be to people of all income levels.
“The point of this discussion is that CVP analysis provides valuable information, bu
tis only one of several elements that influence management’s decisions.

redicting Profit Given Expected Volume

So far, we have focused on finding the required sales volume to break even or achieve
particular target profit. Thus, we have asked the following question.

Fixed expenses
Given: { Unit contribution margin 1, Find: (required sales volume}
Target profit

We also can use CVP analysis to turn this question around and make the following query.

Fixed expenses
Given: { Unit contribution margin ., Find: (expected profit)
Expected sales volume

Suppose the management of Seattle Contemporary Theater expects fixed monthl
xpenses of $48,000 and unit variable expenses of $10 per ticket. The organization's
board of trustees is considering two different ticket prices, and the business manager has
forecast monthly demand at each price.

Ticket Prce Forecast Monthly Demand
$16... 9000
$20... 6000

Expected profit may be calculated at each price as shown in the following table. In
these profit calculations, the total contribution margin is the difference between fotal
ales revenue and fofal variable expenses. This use of the term contribution margin is
“total” concept rather than the “per unit” concept used earlier in the chapter. The fotal
“ontribution margin i the total amount left to contribute to covering fixed expenses afte
jotal variable expenses have been covered.

Ticket Price
16 $20
Sals revenue:
9000516 $144000
6000520 $120000
Less variobe expenses:
9000510

6000510

Totl contibuton margin
Less foed expenses..
Prott

‘The difference in expected profit at the two ticket prices s due to two factors:

1. A different unit contribution margin, defined previously as wnit sales price
‘minus unit variable expenses.
2. Adifferent sales volume.
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Incremental Approach Rather than presenting the entire income statement under each

ticket price alternative, we can use a simpler incremental approach. This analysis focuses ol
n the difference in the total contribution margin under the two prices. Thus, the combined
ect of the change in unit contribution margin and the change in sales volume i as follows:

Expected fotal conribution margi a $20 ket prce:

6000 520 =$10)..... 560000
Expected fota contribution margi a $16 ket prce:

9000 X §16 =$10)...... 54000
Diterence notol contbuton margh.. § 6000

‘The $6,000 difference in expected profit, at the two ticket prices, is due to a $6,
difference in the total contribution margin. The board of trustees will consider these pro-
jected profits as it decides which ticket price is best. Even though Seattle Contemporar
Theater is a nonprofit organization, it may still have legitimate reasons for attempting t
make a profit on its theater performances. For example, the board might use these prof-
ts to fund a free drama workshop, provide scholarships for local young people to stud:
drama in college, or produce a free outdoor play for Seattle’s residents.

nterdepdhdent Changes in Key Variables

Sometimes a change in one key variable will cause a change in another key variable.
Suppose the board of trustees is choosing between ticket prices of $16 and $20, and th
business manager has projected demand as shown in the preceding section. A famous
retired actress who lives in Seattle has offered to donate $10,000 per month to Seattl
Contemporary Theater if the board will set the ticket price at $16. The actress is inter.
sted in making the theater’s performances affordable for as many people as possible.
The facts are now as follows:

UnitContribution Net Fixed Expenses

Ticket Prce Margin (after subtracting donation)
$16... $6 538,000 (548,000 = $10,000)
.. 0 48000

‘The organization’s expected profit at each price s computed as follows:

Ticket Pric
16 $20

Soles rovenue:

9000 $16... $144000

6000 520... $120000
Loss vorabl expenses:

9000 $10... 90000

6000x$10... 60000
Totlcontbution margin §50000  § 60000
Loss et fed expenses net o donatr).. 38000 48000
[ E— $16000  § 12000

Now the difference in expected profit at the two ticket prices is due to three factors:

1. A different uni contribution margin.
2. A different sales volume.
3. A difference in the net fixed expenses, after deducting the donation.
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Incremental Approach The combined effect of these factors is shown in the follow.
ng analysis, which focuses on the effects of the price alternatives on the total contribu
ion margin and the net fixed expenses.

Expectd fotol contrbuton margi at $20 cketprice:
6000 (820 - $10) 560000
Expectod ftol contrbuton margi at $16 cketprice:
9000 (816.- $10)
Difrence nfotalcontrbuton margin (igher wtin $20 ticket pie)
Nt fed expenses ot $20 ket pice
Nt fxed expenses ot $16 ticketpice
Difrence n et fed expenses (gher with $20 tket pice)

‘The expected total contribution margin is $6,000 higher with the $20 ticket price, bu
net fixed expenses are $10,000 higher. Thus, Seattle Contemporary Theater will mak
$4,000 more in profit at the $16 price ($10,000 = $6,000).

VP Information in Published Annual Reports

‘ost-volume-profit relationships are so important to understanding an organization's
ations that some companies
ports. The following illustration is from the airline industry.

An aifine’s break-even load factor is the percentage of available seats that must be filled
in order for the aifine’s revenues to equal its expenses. This is the point where the aifine
breaks even on s flght operations. Alines pay close attention to their system-wide break-
‘evenload factors and often disclose them i their annual reports.

JetBlue, one of the leading low-cost airlines worldwide, now serves over 100 cities in
the USA, the Caribbean, Latin America, and South America. A recent airine industry analy-
sislsted JetBlue's break-even load factor as 834 percent. By comparison, the break-even
Ioad factors for a few other wel-known aifines were reported as follows: American, 843
percent; Dela, 84.2 percent, United, 89.5 percent; and Southvest, 747 percent?

Itis not necessariy valid, however, to compare operating statistcs, such as break-
‘even load factors, across airlines. According to industry analysts, the defintion of operating
‘expenses used in calculating the break-even load factor differs across airines. For exam-
ple, some airines exclude fuel costs from the calculation of operating expenses, because
oil prices fluctuate widely and are not under an aiine management's control. Given the
disparity in the definition of the expenses used 1o calculate the break-even load factor,
‘comparisons across ailines are suspect. However, it is worthwhile to track a particular air-
line’s break-even load factor across time periods.?

“Break-even Load Factor Snapshot—Aircraft Operating Series” www.opshotsnet. See also “Meet the Crowded
Juilines: Load Factor Hits AllTime High,” by M. Goldstein, ww Forbes.com, July 9, 2018, for  discussion of

ow ailines’ actual load factos ae increasing i response 10 rising break-even load factors.
‘Based on the authors’ research.

disclose CVP information in their published annual

American Airlines,
Delta Air Lines,
JetBlue Alrways,
Southwest Ailines,
and United Airines
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Our CVP illustration for Seatle Con-
temporary Theater has assumed
the organization has only one product,
atheater seat at a dramatic performance.
Most firms have a sales mix consisting
of more than one product, and this a
some complexity to their CVP analyses
As we have seen, Seattle Con-
temporary Theater's monthly fix
expenses total $48,000, and the uni
variable expense per ticket is $10. N
suppose that the city of Seattle h:
agreed to refurbish 10 theater boxes i
the historic theater building. Each box has five seats, which are more comfortable
afford a better view of the stage than the theater’s general seating. The board of trust
as decided to charge $16 per ticket for general seating and $20 per ticket for box seats.
These facts are summarized as follows:

Seve Aoty Images

unit Seats Avalable
UnitVariable  Contrbution  Seatsin per Month
SeatType. Ticket Price Expense Margin Theater (20 performances)
Reguiar 16 s10 $6 450 9000
Boc 20 10 10 50 1000

Notice that 90 percent of the available seats are regular seats, and 10 percent are boy
ats. The business manager estimates that tickets for each type of seat will be sold in
ame proportion as the number of seats available. If, for example, 5,000 tickets are sold

during a month, sales will be as follows:

Regulr seats: 90% X 5,00 .....
Barseals:  10% x5,000
Toul

[8ls &

For any organization selling multiple products, the relative proportion of each type of
product sold is called the sales mix. The business manager's estimate of Seatle Contem-
porary Theater’s sales mix is 90 percent regular seats and 10 percent box seats.

“The sales mix is an important assumption in multiproduct CVP analysis. The sales
mix is used o compute a weighted-average unit contribution margin. This is the ave
age of the several products’ unit contribution margins, weighted by the relative sales
proportion of each product. Seattle Contemporary Theater’s weighted-average unit con-
tribution margin is computed below.

Weighted-average unit _ -
Comttibuiion margin = (56X 90%) + (810X 10%) = $6.40

TThe organization’s break-even point in units is computed using the following formula.

Fixed expenses
Weighted-average unit contribution
‘margin ®

=7,500 tickets.

Break-even point =

_ 348,000
~ 75640
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-even point of s must be int in Tight of the sales mix.
ittle Contemporary The: break even for the month sells 7,500 tickets as
follows:

Breakeven Regula sets: 7500 % 90% 6750 tckets
b {.m o ot
s Tou... 1,500 kets
The following income calculation verifies the break-even point.
Sals evenue:
Regular seats: 6750 x $16 .. $108000
B seais: 750 x $20 15000
Totalrevenue: 7,500 seas n ol $12300
Lessvariabe expenses: 7500 x 1 75,00
Total contbuton margin $ 48,000
Loss fied expenses . 48000
Prof. .

s o

‘The break-even point of 7,500 tickets per month is valid only for the sales mix
assumed in computing the weighted-average unit contribution margin. If 7,500 tickets
are sold in any other mix of regular and box scats, the organization will not break even.
Notice that break-even formula (8) is a modification of formula (1) given carler in
 chapter. The only difference is that formula (8) uses the weighted-average unit con-
ibution margin.
Seattle Contemporary Theater's business manager has constructed the profit-volume
in Exhibit 74, The PV graph shows the organization’s profit at any level of total
onthly sales, assuming the sales mix of 90 percent regular seats and 10 percent box
ats. For example, if 9,000 tickets are sold in total, at the assumed sales mix, the PV
indicates that profit will be $9,600.

'$000 (per month) Exhibit 7-4
Profi-Volume Graph with
Multple Producs: Seatte
ontemporary Theater

SEaMtZ

lume* (lckets sold
one month)
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With multiproduct CVP analysis, a managerial accountant can investigate th
mpact on profit of changes in sales volume, prices, variable costs, fixed costs, or th
sales mix itself. For example, what would be the effect on Seattle Contemporary The:
ter's break-even point if the sales mix were 95 percent regular seats and 5 percent boy
seats? With this sales mix, the weighted-average unit contribution margin is computed
s follows:

Weighted-average unit

contribution margin = (36X 95%) + ($10X 5%) =$6.20

The break-even point increases from 7,500 tickets to approximately 7,742 tickets as
result of the lower proportion of expensive seats in the sales mix.

Fixed expenses

Break-even point = GG verage unit contrbuiion margin

742 tickets*

“Rounded

For any cost-volume-profit analysis to be valid, the following important assumptions
must be reasonably satisfied within the relevant range.

1. The behavior of total revenue is lincar (straight-line). This implies that the price
of the product or service will not change as sales volume varies within the rel-
evant range.

2. The behavior of total expenses is linear (straight-line) over the relevant range.
“This implies the following more specific assumptions.

a. Expenses can be categorized as fixed, variable, or semivariable. Toral fixed
‘expenses remain constant as activity changes, and the uni variable expense
remains unchanged as activity varies.

b, The efficiency and productivity of the production process and workers
remain constant.

3. In multiproduct organizations, the sales mix remains constant over the relevant
range.

4. In manufacturing firms, the inventory levels at the beginning and end of the
period are the same. This implies that the number of units produced during the
period equals the number of units sold.

ole of Spreadsheets and Computerized Planning Models

mptions listed above as wel

‘ost-volume-profit analysis is based on the four general as
specific estimates of all the variables used in the analysis. Since these variables are
rely known with certainty, it is helpful to run a CVP analysis many times with differ-
nt combinations of estimates. For example, Seattle Contemporary Theater's business
anager might do the CVP analysis using different estimates for the ticket prices, sales
ix for regular and box seats, unit variable expenses, and fixed expenses. This approach
s called sensitivity analysis, since it provides the analyst with a feel for how sensitive
the analysis is to the estimates upon which it is based. The widespread availability of per-
sonal computers and spreadsheet software (such as Excel) has made sensitivity analysis
ively easy to do.
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The management functions of planning, control, and decision making are facilitated by
an understanding of cost-volume-profit relationships. These relationships are important

nough to operating managers that some businesses prepare income statements in a wa
that highlights CVP issues. Before we examine this new income-statement format, w
will review the more traditional income statement used in the preceding chapters.

DY

[Traditional Income Statement

An income statement for Digital Time Company, a manufacturer of digital clocks, is
hown in Exhibit 7-5 (panel A). During 20x1 the firm manufactured and sold 20,000
locks at a price of $25 each. This income statement s prepared in the traditional manner.
Cost of goods sold includes both variable and fixed manufacturing costs, as measured by
the firm’s product-costing system. The gross margin is computed by subtracting cos
f goods sold from sales. Selling and administrative expenses are then subtracted; each
xpense includes both variable and fixed costs. The traditional income statement does not
isclose the breakdown of each expense into s variable and fixed components.

Ean!ribu!ion Income Statement

any operating managers find the traditional income-statement format difficult to
use, because it does not separate variable and fixed expenses. Instead they prefer the
ontribution income statement. A contribution income statement for Digital Tim;
s shown in Exhibit 7-5 (panel B). The contribution format highlights the distinction

Solos 5500000
Less:Costof goods okl 80000
Gross magi $120000
Lss:Operaing expenses:
Soling oxparses . $ 35000
Administaiie exponsos . B0 70000
Net ncome 450000
Sals .. 5500000
Less:Vorabo xpenses:
Varabla manuoctuing 280000
Vartl sling 15000
Varble adminsvative 500 300000
Contrbuton morgn . 5200000
Less: Foed expenses
$100000
20000
000 150000
450000

Learning Objective 77

repare and interpret a
ontrbuton income statement,

Exhibit 7-5

Income Statemen:
fraditional and Contribution
omals.
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beiween variable and fived expenses. The variable manufacturing cost of each clock
is $14, and the total fixed manufacturing cost is $100,000. On the contribution income
tatement, all variable expenses are subtracted from sales to obtain the contribution
margin. For Digital Time, $200,000 remains from total sales revenue, after all
ariable costs have been covered, to contribute to covering fixed costs and making

profit. All fixed costs are then subtracted from the contribution margin to obtain
et income!s

[Comparison of Traditional and Contribution Income Statements

Operating managers frequently prefer the contribution income statement, because its
eparation of fixed and variable expenses highlights cost-volume-profit relationships. I
s readily apparent from the contribution format statement how income will be affected
when sales volume changes by a given percentage. Suppose management projects that
ales volume in 20x2 will be 20 percent greater than in 20x1. No changes are anticipated
n the sales price, variable cost per unit, or fixed costs. Examination of the contribu
ion income statement shows that if sales volume increases by 20 percent, the follow-
ng changes will occur. (Our discussion ignores income taxes, which are covered in the
ippendix at the end of this chapter.)

Income Statement ftem 2061 Amount Change 2042 Amount

SO i 8500000 e $100000 $600.000
(20% x 500000

Toll vriable ©penses ... $300000 e 380000 o $360,000
(20% x $300000)

Contbuton margi ... 200000 i SO0 5240000
(20% x $200000)

Toal feed expenses . $150000 i 0 8150000
{no change infed expenses when volume.
changes)

Netincome ........ $50000 o $40000 .. § %0000
ncome changes by the amount of
he contrbution-margi change)

Notice that net income increases by the same amount as the increase in the con
tribution margin. Moreover, the contribution margin changes in direct proportion
the change in sales volume. These two facts enable us to calculate the increase in net
ncome using the following shortcut. Recall that the contribution-margin ratio is th
percentage of contribution margin to sales.

(Jnerasein ) (Cnmnbuﬂon-mvgin) = ((nerswein)

sales revenue, natio net income.
5100000 x 40 = $40,000
e (Cnnmbulinn-mugm) Contribution margin
natio Sales revenue
_ 5200000
v $500,000

‘The preceding analysis makes use of cost-volume-profit relationships that are dis-
losed in the contribution income statement. Such an analysis cannot be made with the
information presented in the traditional income statement.





image22.png
Chapter 7 CostVolume-Profit Analysis

3 [—— rw-nx
T R R ) .
X v fi| e v
A I c o E F G
Contrbution Format income Statements
Company A Company B

(Oigital Time Company)  (Manual System)

Amount % Amount
s 50000 1008 500000

expenses 300000 60 400000

9 Conbutonmargin  § 200000 40 § 100,000
150000 30 50,000

50,000

oo OfceExcel

IThe cost structure of an organization is the relative proportion of it fixed and variabl
osts. Cost structures differ widely among industries and among firms within an industry.
A company using a computer-integrated manufacturing system has a large investment in
plant and equipment, which results in a cost structure dominated by fixed costs. In con
rast, a home building contractor's cost structure has a much higher proportion of variabl
osts. The highly automated manufacturing firm is capital-intensive, whereas the home
building contractor is labor-intensive.
An organization’s cost structure has a significant effect on the sensitivity of its profi
0 changes in volume. A convenient way to portray a firm'’s cost structure is shown in the
Excel spreadsheet in Exhibit 7-6.* The data for Digital Time Company (company A
omes from the firm’s 20x 1 contribution income statement in Exhibit 7-5. For compari
son purposes, two other firms’ cost structures also are shown. Although these three firms
ave the same sales revenue ($500,000) and net income ($50,000), they have very differen
ost structures. Company B's production process s largely manual, and its cost structure is
dominated by variable costs. It has a low contribution-margin ratio of only 20 percent. In
ontrast, company C employs a highly automated production process, and its cost structure
s dominated by fixed costs. The firm’s contribution-margin ratio is 90 percent. Compan
A falls between these two extremes with a contribution-margin ratio of 40 percent.
Suppose sales revenue increases by 10 percent, or $50,000, in each company. Th
resulting increase in each company’s profit is calculated in Exhibit 7-7.
Notice that company B, with its high variable expenses and low contribution-margin
ratio, shows a relatively low percentage increase in profit. In contrast, the high fixed
xpenses and large contribution-margin ratio of company C result in a relatively high
ercentage increase in profit. Company A falls in between these two extremes.

Company A
(ighal Time) $50000 X 40% = S20000  40%(520000+$50,000)
Company B
(g variable expenses) . $50000 x 2% = $10000  20%($10000+$50,000)
Company C
(igh fed expenses) . $50000 X 90% = $45000  90%(545000+$50,000)

i
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fect on Proftof Increase In
ales Revenue





image23.png
Chapter 7~ Cost-Volume-Profit Analysis

“To summarize, the greater the proportion of fixed costs in a irm's cost siructure, the
reater the impact on profit will be from a given percentage change in sales revenue.

perating Leverage

e extent to which an organization uses fixed costs in its cost structure is called
perating leverage. The operating leverage is greatest in firms with a large proportion of
ixed costs, low proportion of variable costs, and the resulting high contribution-margin

tio. Exhibit 7-6 shows that company B has low operating leverage, company C has high
perating leverage, and company A falls in between. To a physical scientist, leverag

fers to the ability of a small force to move a heavy weight. To the managerial accoun:
ant, operating leverage refers to the ability of the firm (o generate an increase in net
income when sales revenue increases.

easuring Operating Leverage
The managerial accountant can measure a firm’s operating leverage, at a particular sales
olume, using the operating leverage factor:

Contribution margin

Operating leverage factor = —Toe e

Using the data in Exhibit 7-6, the operating leverage factors of companies A, B, and C
are computed as follows:

) - ) - ()

Factor
Company A (DGHaI TN ... S00000 4 $50000 = 4
‘Company B high variable expenses) .. 100000+ $50000 = 2
Company C pigh fed expenses ... $450000  +  $50000 = 9

‘The operating leverage factor is a measure, at a particular level of sales, of the per-
entage impact on net income of a given percentage change in sales revenue. Multiplying
the percentage change in sales revenue by the operating leverage factor yields the per-
entage change in net income.

-
() - () - (i
) - () - (3=
o "y e
Company B (high variable expenses) . 10% x 2 = 0%
Company C (nigh fixed expenses) ..... 10% x 9 = 0%

IThe percentage change in net income shown above for each company may be verified by
re-examining Exhibit 7-7.

Break-Even Point and Safety Margin A firm's operating leverage also affects its
break-even point. Since a firm with relatively high operating leverage has proportionall

igh fixed expenses, the firm'’s break-even point will be relatively high. This fact is illus-
trated using the data from Exhibit 7-6.

(ofied ) o (Combuton) . ( sk )
Expenses. argin Ratio, Sales Revenue.
Company A Dighal Tme) ... 150000 + o = ss00
Company B (righ variale expenses) ... $50000  + 2% = 8250000
CompanyC tigh fcd expenses) 400000+ 0% = s

Hounded
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“The safety margin also is affected by a firm's operating leverage. Suppose the budgeied
sales revenue for each of the three companies is $500,000. Then the safety margin, defined
fas budgeted sales revenue minus break-even sales revenue, is calculated as shown next.

Budgeted  Breakven  Safety
Sales Revenue  Sales Revenue  Margin
Company A (DighalTine) $500000 S50 $125000
Company B (righ variable expenses) 500000 20000 250000,
CompanyC tigh faed expenses) 500000 annu 5555

‘To summarize, company C's high fixed expenses result in a high break-even point
and low safety margin. Company B displays the opposite characteristics, and company Al
falls in between the two extremes.

Labor-Intensive Production Processes versus Advanced Manufacturing
Systems The effects of labor-intensive (manual) production processes and highly
automated, advanced manufacturing systems illustrated by companies A, B, and C are
typical. As Exhibit 7-8 shows, a movement toward an advanced manufacturing environ
ment often results in a higher break-even point, lower safety margin, and higher operat:
ing leverage. However, high-technology manufacturing systems generally have greater
throughput, thus allowing greater potential for profitability. Along with the increased
potential for profitability comes increased risk. In an economic recession, for example, a
highly automated company with high fixed costs will be less able to adapt to lower con{
Sumer demand than will a firm with a more labor-intensive production process,

N

OPERATING LEVERAGE HELPS SOME WEB COMPANIES TO BE PROFITABLE

Some Web-based companies are
demonstrating that “once they tum
profitable, they can become big mon-
eymakers. The reason is operating
leverage. That's accounting-speak for
a simple concept: Once you invest
enough to build a website and your
basic operations, you don't need to
spend much money s sales rise. After
you coveryourfixed costs, the expense
of processing each sale is 5o litle that

Gl o) profits grow faster than revenues.”

Expedia, the online travel agency, is an example of a successful web-based company
benefiting from the operating leverage concept. In one quarter alone, Expedia doubled
its sales. Yet its overhead, including administrative and marketing costs, rose less than
10 percent. “One big reason s that the company had already paid for the computer gear it
needed to handle the higher volume of ticket sales.

Expedia’s high operating leverage factor enables it to have a high contribution-margin
atio and also a high gross margin percentage. In the first half of 2018, Expedia's gross mar-
gin percentage was 827 percent. This means that almost 83 cents of every sales dollar at
Expedia went to the firm's gross margin. In comparison, for the same time period, Amazon's
gross margin percentage was 271 percent, Twiter's was 676 percent, and Facebook's was
833 percent

PR. Crum, “Expedia Reports Ten Percent Earnings Increase.” www marketwatch, com, by The Wall Street Journal,
February 5, 2013: TJ. Mullaney and R.D. Hof, “Finlly, the Pot of Gold,” Business Week, June 24, 2002, p. 106
b gurufocus.com. seported a5 of October 16, 2018

anagement
ccounting
ractice

Amazon, Expedia,
Facebook and Twitter
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Exhibit 7-8
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ost Structure and Operating Leverage: A Cost-Benefit Issue

firm'’s cost structure plays an important role in determining its cost-volume-profit rela-
ionships. A company with proportionately high fixed costs has relatively high operat
ing leverage. The result of high operating leverage is that the firm can generate a larg
reentage increase in net income from a relatively small percentage increase in sales
venue. On the other hand, a firm with high operating leverage has a relatively high
reak-even point. This entails some risk to the firm.

‘The optimal cost structure for an organization involves a trade-off. Management
st weigh the benefits of high operating leverage against the risks of large committed
ixed costs and the associated high break-even point.

ditional cost-volume-profit analysis focuses on the number of units sold as the onl
st and revenue driver. Sales revenue is assumed o be linear in units sold. Moreover,
sts are categorized as fixed or variable, with respect to the number of units sold, within
 relevant range. This approach is consistent with traditional product-costing systems,
in which cost assignment is based on a single, volume-related cost driver. In CVP analy
is, s in product costing, the traditional approach can be misleading or provide less than
lequate information for various management purposes. An activity-based costing sys-
m can provide a much more complete picture of cost-volume-profit relationships and
us provide better information to managers.

“To illustrate the potential impact of activity-based costing on CVP analysis, we will
ntinue our discussion of Digital Time Company. The basic data underlying the contri
ution income statement shown in Exhibit 7-5 are as follows:
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Soles volume . 20,000 units
Sales price . 25
Unitvariabe costs:

Variable manfacturing . $14
Varlable seling and admiisiraie .. =
Total it variable cost $15
Uit contibuion MG ..... $10
Fbed costs: -
Fixed MO ... $100,000
Fited sellng and administcaiive 50000
L $150.000

‘These data are adequate for a traditional CVP analysis of various questions manage-
ment may ask. For example, the break-even point is easily calculated as 15,000 units, as
he following analysis shows:

Fixed cost

Break-cven point
PO = it conir

=15.000 units
Aliernatively, management may determine how many clocks must be sold to earn a target
profit of $200,000, as the following calculation demonstrates:

Sales volume required to earn _ Fixed costs + Target profit
target profit of $200,000 ~ “Unit contribution margin

_ $150,000 + $200,000
$10

What do these questions have in common? They both focus on sales volume as the
ole revenue and cost driver. The CVP analysis depends on a distinction between costs
that are fixed and costs that are variable with respect to sales volume.

5,000 units

Move Toward JIT and Flexible Manufacturing

iow lets examine another question Digital Time’s management could face. Suppose
anagement is considering the installation of a flexible manufacturing system and
ove toward just-in-time (JIT) production. A flexible manufacturing system uses highl
utomated material-handling and production equipment to manufacture a variety of simi-
Jar products. In the new production process, setups would be quicker and more frequent
ind production runs would be smaller. Fewer inspections would be required, due to the
otal quality control (TQC) philosophy that often accompanies JIT. Variable manufactur-
ng costs would be lower, due to savings in direct labor. Finally, general factory over:
costs would increase, due to the greater depreciation charges on the new production
uipment.

Suppose management wants to answer the same two questions addressed previ-
usly, under the assumption that the production process changes are adopted. To properl
ress this issue, we need a much more detailed understanding of the impact of other,
ion-volume-based cost drivers on Digital Time’s costs. This type of detail is the hall
ark of an activity-based costing system. Suppose Digital Time's controller completes
in ABC analysis of the company’s 20x 1 activity before the new equipment is installed.
e results are shown in Exhibit 7-9.

‘There is a subtle but important point to realize about the cost behavior depicted
in Exhibit 7-9. Setup, inspection, and material handling are listed as fixed costs. They
re largely fixed with respect 1o sales volume. However, they are not fixed with respect

"ABC was il o the
organization nhelping us
gaina better undersanding
ofour cost... It provided
us witha foundation or
‘managing expenses.
better” e
BlueCross Blueshield of
North Carolina

Leaming Objective 710

e aware of th effects of
vanced manufactuing
lechnology on CVP
felaionships.
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Plorie Dukafet Inages

10 other cost drivers, such as the number of setups, inspections, and hours of material
handling. This is the fundamental distinction between a traditional CVP analysis and an
activity-based costing CVP analysis. The traditional CVP analysis recognizes a single,
Volume-based cost driver, namely, sales volume. The activity-based costing CVP analysis
yecognizes multiple cost drivers. As a result, some costs viewed as fixed under the tradi-
tional analysis are considered variable (with respect to the appropriate cost drivers) under
the ABC approach.

Now let's return to management’s decision regarding the installation of a flexible
manufacturing system and the adoption of the JIT and TQC philosophies. The activity-
based costing analysis of the proposed production technology is displayed in Exhibit 7-10,
Due to the decreased use of direct labor, the unit variable manufacturing cost has declined
from $14 t0 89, thus bringing the total unit variable cost down to $10. This results in an
increase in the unit contribution margin to $15. The installation of sophisticated new

Saespice 5
Unt varaiecoss
Vorable manutctuing s
Vorale soing and adminstative o
Totaunt bl costs 35
Unt contiuton margn )

Fised coss (e with respec o sols vokumel:
General factor overhead (nclucing deprecition on plant and equipmen)
Setup 52 setups a $100 per setup)”
Inspection (5221) nspectons at $20 erinspectin]
Matrkol handiing (1080 hours t $12 pr how)
Tota fxed manufacuring costs
Fsod slling and administatve costs
Toal e costs

e stup pr ek
Thveeinspcions or dy.sven doysa woek(52 ek ey,
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anufacturing equipment has more than tripled general factory overhead, from S60,
0 $184,000. Under the proposed JIT approach, setups will be daily instead of weekly:
ach setup will be quicker and less expensive. As a result of the emphasis on total qualit
ontrol, only one inspection per day will be necessary, instead of three as before. More
ver, each inspection will be less expensive. Finally, the amount of material-handling

tivity will decline dramatically, although there will be a slight increase in the cost pe
our. This is due to the higher skill grade of labor required to operate the new automated

aterial-handling system.

Using the ABC data in Exhibit 7-10, we can answer the two CVP qiystions posed by

anagement. If the new production technology is adopted, the following CVP computa:

ions will be appropriate.

Fixed costs $250,000 _ 16,667 units
Unit contribution margin ~ $15 (rounded)

Sales volume required to earn _ Fixed costs + Target profit
target profit of $200,000 ~ “Unit contribution margin

= 3230000+ $200.000 - 30,000 units

Notice that Digital Time’s break-even point increased with the introduction of th
dvanced manufacturing system (from 15,000 to 16,667 units). However, the numbe
f sales units required to carn a target profit of $200,000 declined (from 35,000 t
0,000 units). These kinds of CVP changes are typical when firms install an advanced
anufacturing system,. Typically, the cost structure of an advanced manufacturing envi-
nment is characterized by a lower proportion of variable costs and a larger proportion
f costs that are fixed (with respect o sales volume).

Break-even point

ABC Provides a Richer Understanding of Cost Behavior and CVP Relationships
The point of this section is that activity-based costing provides a richer description of
ompany’s cost behavior. Digital Time's traditional costing system treated setup, inspec-
ion, and material handling as fixed costs. However, the ABC analysis showed that while
these costs are largely fixed with respect to sales volume, they are not fixed with respect
0 other appropriate cost drivers, In analyzing the cost-volume-profit implications of the
proposed changes in manufacturing technology, it was crucial to have an understanding
f how these costs would change with respect to such cost drivers as the number of set
ups, number of quality-assurance inspections, and amount of material-handling activity,
Just as ABC can improve an organization’s product-costing system, it also can facili
ate a deeper understanding of cost behavior and CVP relationships.

Solespice ... 2
Unlt vl coss:
Voriabl manufocurg ... $9
Varabe sellng and adminsiratve . 1
Toal it variable costs ... 10
Unl contoution margn..... 85
Fixed coss (xed i respect 0 5ales vokmel:

Genea factory overhead fnckding depreciton on plantand equipen . $184000
Setup (365 selups ot $30per set) 10950
Inspection 365 Inspections at $10 per nspecton) 2650
Materil handing (100 hours t $14 per our) 1400
Toal fed manufacuing ot .. 5200000
Fied sellog and dmiistaive costs . 50000

L

Exhibit 7-10
ctiviy-Based Costing Data
inder Proposed Production
fechnology
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THIS CHAPTERS

SEaltL

FOCUS s on the
Seattle Contemporary Theater. This nonprofit
enterprise was formed to bring contempo{
rary drama to the Seattle
area, The theater oper-
ates in a historic theater /88
building owned by the ﬂ
N

‘Coganpubisning/
Aoy

city, for which Seattle
Contemporary Theater
pays the city afixed monthly rental charge and
a portion of the price of each ticket sold. The
theater must cover its operating expenses
with ticket revenue in order to break even.
Using the Seattle Contemporary Theater as
anillustration, we will explore a techniquel
called cost-volume-profit (or CVP) analysis,
which the theater’s managing director and
business manager use to better understand
the relationships between the theater's costs,

ticket sales volume, and revenue.
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able to:

Compute a break-even point using the contribution-margin approach and the
equation approach.

Compute the contribution-margin ratio and use it to find the break-even point in
sales dollars.

Prepare a cost-volume-profit (CVP) graph and explain how it is used.

Apply CVP analysis to determine the effect on profit of changes in fixed expenses,
variable expenses, sales prices, and sales volume.

Compute the break-even point and prepare a profit-volume graph for a multiprod-
uct enterprise.

Listand discuss the key assumptions of CVP analysis.

Prepare and interpret a contribution income statement

Explain the role of cost structure and operating leverage in CVP relationships.
Understand the implications of activity-based costing for CVP analysis.

Be aware of the effects of advanced manufacturing technology on CVP.
relationships.

Understand the effect of income taxes on CVP analysis (appendix)

What effect on profit can United Airlines expect if it adds a flight on the Chicago to New
Nork route? How will NEC’s profit change if the ratings increase for its evening news
program? How many patient days of care must Massachusetts General Hospital provide
1o break even for the year? What happens to this break-even patient load if the hospital
Jeases a new computerized system for patient records?

Each of these questions concerns the effects on costs and revenues when the orga
nization's activity changes. The analytical technique used by managerial accountants to
address these questions is called cost-volume-profit analysis. Often called CVP analysis
for short, this technique summarizes the effects of changes in an organization’s volume
of activity on its costs, revenue, and profit. Cost-volume-profit analysis can be extended
1o cover the effects on profit of changes in selling prices, service fees, costs, income-tax
yates, and the organization’s mix of products or services. What will happen to profit, for
example, if the New York Yankees raise ticket prices for stadium scats? In short, CVP
analysis provides management with a comprehensive overview of the effects on revenue
and costs of all kinds of short-run financial changes.

Although the word profit appears in the term, cost-volume-profit analysis is not con{
fined to profit-secking enterprises. Managers in nonprofit organizations also routinely
use CVP analysis to examine the effects of activity and other short-run changes on rev-
enue and costs. For example, as the State of Florida gains approximately 1,000 people a
day in population, the state’s political leaders must analyze the effects of this change on
Sales-tax revenues and the cost of providing services, such as education. transportation,
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fand police protection. Managers at such diverse nonprofit institutions as Massachuselt
General Hospital, Stanford University, and the United Way all use CVP analysis as
routine operational tool.

Mo illustrate the various analytical techniques used in cost-volume-profit analysis, we wil
focus on a performing arts organization. The Seattle Contemporary Theater was recentl;
formed as a nonprofit enterprise to bring contemporary drama t0 the Seattle area. The

rganization has a part-time, unpaid board of trustees comprised of local professional
people who are avid theater fans. The board has hired the following full-time employees.

Managing director: Responsibilities include overall management of the organiza-
tion; direction of six plays per year.

Artistic director: Responsibilities include hiring of actors and production crews for
ach play; direction of six plays per year.

‘Business manager and producer: Responsibilities include managing the organiza-
tion's business functions and ticket sales; direction of the production crews, who
handle staging, lighting, costuming, and makeup.

“The board of trustees has negotiated an agreement with the city of Seatle to hold per:
formances in a historic theater owned by the city. The theater has not been used for 30 years
but the city has agreed to refurbish it and to provide lighting and sound equipment. In return,
the city will receive a rental charge of $10,000 per month plus $8 for each theater ticket sold.

Projected Expenses and Revenue

IThe theater's business manager and producer, Andrew Lloyd, has made the following
projections for the first few years of operation.

Fiod expenses por mont

T E— 510000
Employees'salres and finga bonefs. 5000
S — 15000

o be supplemented wih local volunter tle)
PIOGLCION CEWS WOQES.... 5600
1 be suppemented it bocal volunteers)
Playwighs opaies o use of plys 5000
L 100
Uilies—{oad porto...... 1400
Adversing o promoton... 800
AdnINSIaING xpOnSes..... 1200
Tt expnses pr monh 48000

Vorabie expensos per ket so:

Cly'schrgepor ket o e o thever... 58
OthermisceNaneousexpensesforexampe, prining ofployblls an ke,

arabl potion of e 2
Total bl costpr ket 50 . i

Revonue
L — 316

mportance of Cost Behavior Notice that the theater’s expenses have been cate-
gorized according to their cost behavior: fixed or variable. Analyzing an organization’s

st behavior, the topic of Chapter 6, is a necessary first step in any cost-volume-profi
analysis. As we proceed through this chapter, the data pertaining to Seattle Contemporary
Theater will be an important part of our cost-volume-profit analysis.

e
Accounting s changing.
You'e nolonger tting
behind adesk st working
ona computer ot crnching
thenumbers.You'e actully
getingtobe aparofthe
dayetoday funcions of e
‘business” (72)
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