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Learning Objective

Determine the sales
volume necessary to
break even or to earn a
desired profit.
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Basics of Cost-Volume-Profit Analysis '
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2 Racing Bicycle Company
587 Contribution Income Statement
4 For the Month of June
5 Sales (500 bicycles) $250,000
2B Less: Variables expenses 150,000
) Contribution margin 100,000
87 Less: Fixed expenses 80,000
9 Net income $ 20,000
10
11

Contribution Margin (CM) is the amount
remaining from sales revenue after variable
expenses have been deducted.
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Basics of Cost-Volume-Profit Analysi
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2 Racing Bicycle Company
587 Contribution Income Statement
4 For the Month of June
el Sales (500 bhicycles) $250,000
cB) Less: Variables expenses 150,000
sl Contribution margin 100,000
8] Less: Fixed expenses 80,000
9 Net income $ 20,000
10

1

CM is used first to cover fixed

expenses. Any remaining CM
s to net operating income.
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The Contribution Approach

Sales, variable expenses, and contribution margin can
also be expressed on a per unit basis. If Racing sells
an additional bicycle
generated to cover fi expenses and profit.
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728 Racing Bicycle Company
3z Contribution Income Statyment
4 For the Month of June
5 Total \ Per Unit
B | Sales (300 bicycles) $250,000 \ $ 500
a2 Less: Variables expenses 150,000 300
g Contribution margin 100,000 % 200
=H] Less: Fixed expenses 80,000
10 | Net income $ 20,000
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The Contribution Approach

Each month, Racing must generate at least
$80,000 |n total CM to break even.
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RaciNg Bicycle Company
Contrih\u&ﬁ Income Statement
For tha\ Month of June
Total Per Unit
Sales (500 bicycles) $250,000 $ 500
Less: Variables expense 150,000 300
Contribution margin 100,000 $ 200
Less: Fixed expenses 80,000
Net income $ 20,000
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The Contribution Approach

If Racing sells 400 units in a month, it will be
operating at the break-even point.
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/Racing Bicycle Company
C

2
3 ntribution Income Statement
For the Month of June

e

1
g

5 J Total er Unit

B Sales (400 bicycles) $200,000 % 500

7 Less: Variables expenses 120,000 300
Contribution margin 80,000 | $ 200

22 Less: Fixed expenses 80,000

10 Net income $ : l

11
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The Contribution Approach

If Racing sells one more bike (401 bikes), net

~
% operating income will increase byISZOO.‘
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2 Racipfj Bicycle Company
3 Con/t?{t(ion Income Statement /
4 -or the Month of June
5 0( Total  Pfr Unit
5 Sales (407 bicycles) $ 200,500 7 500
7 Less: Variables expenses 120,300 300
8 Contribution margin 80,200 / $ 200
9 Less: Fixed expenses 80 000
10 Net income $ 2007
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The Contribution Approach

We do not need to prepare an income statement
to estimate profits at a particular sales volume.
Simply multiply the number of units sold above
break-even by the contribution margin per unit.

If Racing sells

430 bikes, Its
net iIncome will
be $6,000.

is for Business Decisions
AY. 24-25 3.9
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CVP Relationships in Graphic Form

The relationship among revenue, cost, profit and
volume can be expressed graphically by preparing
a CVP graph. Racing developed contribution
margin income statements at 300, 400, and 500
units sold. We will use this information to prepare

the CVP graph.
Income Income Income

300 units 400 units 500 units
Sales $ 150,000 $ 200,000 $250,000
Less: variable expenses 90,000 120,000 150,000
Contribution margin $ 60,000 $ 80,000 $100,000
Less: fixed expenses 80,000 80,000 80,000
Net operating income $ (20,000) $ - $ 20,000

Cost Analysis for Business Decisions
AlY. 24-25 3-10



Learning Objective

Draw and interpret a
cost-volume-profit

graph.
_ )
R o
Cost Analysis for Business Decisions
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Preparing a
Cost-Volume-Profit Graph

1. Draw and label the axes.
- Horizontal axis — activity (in units)
- Vertical axis - dollars

2. Draw the fixed cost line.
- A horizontal line

3. Draw the total cost line.

- A diagonal line that begins at the fixed cost line
and vertical axis

4. Draw the sales line.
- A diagonal line that begins at the origin
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CVP Graph
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CVP Graph

450.000 T

400.000 T

350.000 T

300.000 T

250.000 T

Dollars

200.000 T .
Fixed Expenses

150.000 T

100.000 T 1

50.000 T

3-14



CVP Graph
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CVP Graph
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CVP Graph
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Cost-Volume-Profit Graph
oo
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Learning Objective

Explain how a change
In sales price, sales
volume, variable cost,
or fixed cost affects

profitability.
- _
Cost Analysis for Business Decisions
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Profitability Analysis:
Changes in Fixed Costs and Sales Volume

What is the profit impact if Racing can
increase unit sales from 500 to 540

by increasing the monthly advertising
budget by $10,0007

Cost Analysis fOfBuSiness
AY. 2825
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$80,000 + $10,000 advertising = $90,000
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| 2 Racing Bicycle Company
| 3 Contribution Income Stateient
| 4 For the Month of June
| 5 Current Sales \Projected Sales
| B (500 bikes) (540 bikes)
| 7 Sales revenue $ 250,000 $\ 270,000
8 Less: Variahles expenses 150,000 162,000
| 9 Contribution margin 100,000 \ 108,000
| 10 Less: Fixed expenses 80,000 90,000
| Net income $ 20,000 % 18,000

_Sales increased by $20,000, but net operating

income decreased by $2,000.
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Changes in Fixed Costs and Sales Volume

The Shortcut Solution

Increase in CM (40 units X $200) $ 8,000
Increase in advertising expenses 10,000
Decrease in net operating income $ (2,000)

Cost Analysis for Business Decisions

AY. 24-25 3.9



Profitability Analysis:
Change in Variable Costs and Sales Volume

What is the profit impact if Racing can
use higher quality raw materials, thus
increasing variable costs per unit by $10,
to generate an increase in unit sales
from 500 to 5807

b,.
S—

Cost Analysis for BUSimess Deci#s
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Change in Variable Costs and Sales Volume

580 units X $310 variable cost/unit = $179,800
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2 Racing Bicycle ComNany

3 Contribution Income Stati\nent

4 For the Month of June

5 Current Sales rojected Sales

B (500 bikes) 80 hikes)

7 Sales revenue $ 250,000 % 290,000

o Less: Variahles expenses 150,000 179,800

9 Contribution margin 100,000 110,200

10 Less: Fixed expenses 80,000 80,000

11 Net income $ 20,000 % 30,200

Sales increase by $40,000, and net operating income

increases by $10,200.



Profitability Analysis: |
Change in Fixed Cost, Sales Price and Volume

What is the profit impact if Racing (1) cuts
its selling price $20 per unit, (2) increases
its advertising budget by $15,000 per
month, and (3) increases sales from 500
to 650 units per month?
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Change in Fixed Cost,
Sales Price and Volume
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2 Racing Bicycle Company
3 Contribution Income Statement
4 For the Month of June
5 Current Sales Projected Sales
b (500 bikes) (650 bikes)
7 Sales revenue $ 250,000 $ 312,000
a Less: Variables expenses 150,000 195,000
9 Contribution margin 100,000 117,000
10 Less: Fixed expenses 80,000 95,000
11 Net income $ 20000 § 22,000

Sales increase by $62,000, fixed costs increase by
$15,000, and net operating income increases by $2,000.
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Profitability Analysis:
Change in Variable Cost, Fixed Cost and Sales Volume

What is the profit impact if Racing (1) pays
a $15 sales commission per bike sold
instead of paying salespersons flat salaries
that currently total $6,000 per month, and
(2) increases unit sales from 500 to 575
bikes”?




Change in Variable Cost,
Fixed Cost and Sales Volume
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[ 1

] 2 Racing Bicycle Company

| 3 Contribution Income Statement

\ 4 For the Month of June

|'5 Current Sales  Projected Sales

| 6 (500 bikes) (575 bikes)

| 7 Sales revenue $ 250,000 % 287,500

l o Less: Variables expenses 150,000 181,125

| 9 Contribution margin 100,000 106,375

! 10 Less: Fixed expenses 80,000 74,000

[ 11 Net income $ 20,000 $ 32,375

| 12

Sales increase by $37,500, variable costs increase by
$31,125, but fixed expenses decrease by $6,000.
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Profitability Analysis:
Change in Regular Sales Price

If Racing has an opportunity to sell 150
bikes to a wholesaler without disturbing
sales to other customers or fixed
expenses, what price would it quote to the
wholesaler if it wants to increase monthly
profits by $3,0007?




Change in Regular Sales Price

$ 3,000 + 150 bikes
Variable cost per bike
Selling price required

$ 20 per bike
300 per bike
$ 320 per bike

150 bikes x $320 per bike = $ 48,000
Total variable costs = 45,000
Increase in net income = $ 3,000

Cost Analysis for Business Decisions
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Break-Even Analysis

Here is the information from Racing Bicycle Company:

Total
Sales (500 bikes) $250,000
Less: variable expenses 150,000
Contribution margin $100,000
Less: fixed expenses 80,000

Per Unit Percent

$ 500 100%
300 60%

$ 200 40%

Net operating income $ 20,000

3-31
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Equation Method

We calculate the break-even point as follows:

Sales = Variable expenses + Fixed expenses + Profits

$500Q = $300Q + $80,000 + $0

Where:

Q = Number of bikes sold
$500 = Unit selling price
$300 = Unit variable expense

$80,000 = Total fixed expense

3s JDecisions
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Equation Method

We calculate the break-even point as follows:

Sales = Variable expenses + Fixed expenses + Profits

$500Q = $300Q + $80,000 + $0
$200Q = $80,000
Q = $80,000 = $200 per bike
Q =400 bikes

\ 4
%
Cost Analysis for Business Decisions
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Equation Method

The equation can be modified to calculate
the break-even point in sales dollars.

Sales = Variable expenses + Fixed expenses + Profits

X = 0.60X + $80,000 + $0

Where:
X = Total sales dollars at BeP
0.60 = Variable expenses as a % of sales (60%)

$80,000 = Total fixed expenses

»
>
Cost Analysis for Business Decisions
AlY. 24-25
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Equation Method

The equation can be modified to calculate
the break-even point in sales dollars.

Sales = Variable expenses + Fixed expenses + Profits

X= 0.60X + $80,000 + $0
0.40X — $80,000 (At BeP the 40% of Sales has to cover all the fixed Costs)

X =$80,000 = 0.40

X — $20 0 y 0 00 (At BeP the 100% of Sales cover TOTAL COSTS)

<o

Cost Analysis for Business Decisions

AY. 24-25 335
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Contribution Margin Method

The contribution margin method has two
key equations.

Break-even point _ Fixed expenses
in units sold CM per unit
Break-even pointin _  Fixed expenses
total sales dollars CM ratio

\ 4
>
Cost Analysis for Business Decisions

AY. 24-25 336



Contribution Margin Method

Let’s use the contribution margin method
to calculate the break-even point in total
sales dollars at Racing.

Break-even point in Fixed expenses

total sales dollars CM ratio

$80,000

0% = $200,000 break-even sales

L4
% Cost Analysis for Business Decisions

AY. 24-25
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Quick Check v

Coffee Klatch is an espresso stand in a downtown
office building. The average selling price of a cup
of coffee is $1.49 and the average variable
expense per cup is $0.36. The average fixed
expense per month is $1,300. 2,100 cups are sold
each month on average. What is the break-even
sales in units?

a. 872 cups

b. 3,611 cups
c. 1,200 cups
d. 1,150 cups

3-38



Quick Check v
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Coffee Klatch is an espresso stand in a downtown
office building. The average selling price of a cup

of coffee is $1. —— _ Fixed expenses
expense per cl ahtait s s AT

expense per $1,300
each month o $1.49/cup - $0.36/cup

. R,
sales in units” ~ $1.300
a. 872 cups ~ $1.13/cup
b. 3,611 cups

= 1,150 cups
c. 1,200 cups

1 ,150 cups

Cost Analysis for Business Decisions
AlY. 24-25
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Quick Check v

Coffee Klatch is an espresso stand in a downtown
office building. The average selling price of a cup of
coffee is $1.49 and the average variable expense
per cup is $0.36. The average fixed expense per
month is $1,300. 2,100 cups are sold each month
on average. What is the break-even sales in
dollars?

a. $1,300
b. $1,715
c. $1,788
d. $3,129

3-40
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Quick Check v

Coffee Klatch is an espresso stand in a downtown
office building. The average selling price of a cup of
coffee is $1.49 and the average variable expense
per cup is $0.36. The average fixed expense per
month is $1,300. 2,100 cups are sold each month
on average. What is the break-even sales in
dollars?

a. $1,300 Break-even _ Fixed expenses
’,715 < sales CM Ratio
I
c. $1,788 = i
d. $3,129

$1,715

Cost Analysis for Business Decisions
AlY. 24-25 341



Exercise: D.P. 3-1 pt. a)

Jeff Jamail is evaluating a business opportunity to sell cookware at trade
shows. Mr. Jamail can buy the cookware at a wholesale cost of $210 per set.
He plans to sell the cookware for $350 per set. He estimates fixed costs such
as plane fare, booth rental cost, and lodging to be $5,600 per trade show.

Required
a. Determine the number of cookware sets Mr. Jamail must sell at a trade show to break even
(zero profit or loss). Use the following structure to answer this question:
(1) Contribution Margin Per Unit Approach:
a. Determine the amount of the contribution margin per unit.
b. Explain that when the total contribution margin is sufficient to pay for the
fixed cost, Mr. Jamail will break even. Show the computation of break-even in units.
c. Show how to compute the break-even point in number of dollars using the
break-even point in units and the selling price.
d. Confirm the results by preparing an income statement.
(2) Contribution Margin Ratio Approach.
a. Calculate the contribution margin ratio.
b. Use the ratio to calculate the break-even point in sales dollars, then use the
results and the selling price to calculate the break-even point in units.
(3) Equation Approach.
a. Calculate the break-even point in units.
b. Calculate the break-even point in sales dollars

3-42



Assessing the Pricing Strategy

Cost-Plus
Pricing

Price products at variable/total
cost plus some percentage of
the variable/total, normally 50%.

Prestige
Pricing

Price products with a premium
because the product is new or
has a prestigious name brand.

Target
Pricing

Price products at the market
price and then control costs to
be profitable at the market
price.

3-43
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Target Pricing depends on Target
Costing

Target Costing is the process of determining the
maximum allowable cost for a new product and then
developing a prototype that can be made for that
maximum target cost figure. The equation for
determining a target price is shown below:

Target Cost = Anticipated selling price — Desired profit

Once the target cost is determined, the

product development team is given the

responsibility of designing the product

so that it can be made for no more than
the target cost.

3-44



Reasons for Using Target Costing

Two characteristics of prices and product costs
iInclude:

1. The market (i.e., supply and demand)
determines price.

2. Most of the cost of a product is determined
In the design stage.

Cost Analysis for Business Decisions
AY. 19-20 3-45



Reasons for Using Target Costing

Target costing was developed in recognition
of the two characteristics summarized on

the previous screen.

Target costing begins the product development
process by recognizing and responding to

existing market prices. Other approaches
allow engineers to design products without
considering market prices.

3-46
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Reasons for Using Target Costing

Target costing focuses a company’ s cost reduction
efforts in the product design stage of production.

Other approaches attempt to squeeze costs out of
the manufacturing process after they come to
the realization that the cost of a manufactured

product does not bear a profitable relationship to
the existing market price.

v v Ty
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The Boeing Company is building the airframe of its 787 Dreamliner jet using
carbon fiber-reinforced plastic. While this type of plastic has been used in golf
club shafts and tennis rackets, it has never been used to construct the exterior
of an airplane. Boeing 1s excited about this innovative raw material because it
allows enormous cost savings. For example, Boeing’s Dreamliner should be
20% more fuel efficient than the Boeing 767 or Airbus A330, its maintenance
costs should be 30% less than aluminum planes, and the number of fasteners
needed to assemble its fuselage should be 80% less than conventional
airplanes. In addition, aluminum airplanes require costly corrosion inspections
after 6 years of service, while the Dreamliner can fly 12 years before it would
need a comparable inspection. To Boeing’s delight, the Dreamliner’s sales
have “taken off” because “customers get tremendous bang for their bucks. For
$120 million—about what they paid for the comparable Boeing 767-300 back
in the 1980s—airlines get an all-new aircraft that flies faster than the
competition and costs substantially less to operate.”

Source: Stanley Holmes, “A Plastic Dream Machine,” BusinessWeek, June 20, 2005, pp. 32-36.
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Target Pricing

Handy Appliance feels there is a niche for
a hand mixer with special features. The
marketing department believes that a price of
$30 would be about right and that about
40,000 mixers could be sold. An investment
of $2 million is required to gear up for
production. The company requires a 15%
ROI on invested funds.

Let’ s see how we determine the target Price.

Cost Analysis for Business Decisions
AlY. 22-23
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Target Costing

Projected sales (40,000 units x $30) $ 1,200,000
Desired profit ($2,000,000 x 15%) 300,000
Target cost for 40,000 mixers $ 900,000

Target cost per mixer ($900,000 + 40,000) [FEZRTY

Each functional area within Handy Appliance
would be responsible for keeping its actual costs
within the target established for that area.

Cost Analysis for Business Decisions
AY. 22-23 3-50



Target Profit Analysis

The equation and contribution margin
methods can be used to determine the
sales volume needed to achieve a target
profit.

Suppose Racing Bicycle Company
wants to know how many bikes must
be sold to earn a profit of $100,000.

G0

Cost Analysis for Business Decisions
AlY. 24-25
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The CVP Equation Method

Sales = Variable expenses + Fixed expenses + Profits
$500Q = $300Q + $80,000 + $100,000
$200Q = $180,000

900 bikes

Q

»
%
Cost Analysis for Business Decisions

AlY. 24-25




I £

The Contribution Margin Approach

The contribution margin method can be

used to determine that 900 bikes must be
sold to earn the target profit of $100,000.

Unit sales to attain _  Fixed expenses + Target profit
the target profit CM per unit

$80,000 + $100,000
$200/bike

®
> . : .
Cost Analysis for Business Decisions
AlY. 24-25 3.53
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Reaching a Target Profit

Bright Day’ s president wants the advertising campaign
to produce profits of $40,000 to the company.

Sales — Total variable cost — Total fixed cost = Profit
$36N - $24N - $60,000 = $40,000
N = $100,000/$12 = 8,333.33 Units

Sales _ Fixed costs + Desired profit
volume in units ~ Contribution margin per unit

~ $60,000 + $40,000
— 512

= 8,334 units
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Reaching a Target Profit Level '

At $36 per unit selling price, the sales dollars are equal to
$300,000, as shown below:

Units sold 8,333.33

Revenue @ $36 $ 300,000
Variable Expenses @ $24 (200,000)

Contribution Margin @$12 100,000
Fixed Expenses (60,000)
Net Income $ 40,000

Cost Analysis for Business Decisions

AY. 24-25 555



v'Check Yourself

Matrix, Inc. manufactures one model of

lawnmower that sells for $175. Variable
expenses to produce the lawnmower are $100
per unit. Total fixed costs are $225,000 per
month, and management wants to earn a
profit in the coming month of $37,500. Matrix
must sell the following number of

lawnmowers:
1. 3,000.
@ 3,500. 225,000 + $37,500
$225, $75$ - _ 3,500
3. 4,000.

4. 4,500

3-56



Quick Check v

Coffee Klatch is an espresso stand in a downtown
office building. The average selling price of a cup of
coffee is $1.49 and the average variable expense
per cup is $0.36. The average fixed expense per
month is $1,300. How many cups of coffee would
have to be sold to attain target profits of $2,500 per
month??

a. 3,363 cups
b. 2,212 cups

c. 1,150 cups
d. 4,200 cups

3-57



Unit sales

to attain

SlelsE target profit
office I

coffee
per cuf
month
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Fixed expenses + Target profit

Unit CM

$1.49 - $0.36

$3,800
$1.13

3,363 cups

Cost Analysis for Business Decisions

AY. 24-25
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Exercise: D.P. 3-1 pt. b) & c)

Jeff Jamail is evaluating a business opportunity to sell cookware at trade
shows. Mr. Jamail can buy the cookware at a wholesale cost of $210 per set.
He plans to sell the cookware for $350 per set. He estimates fixed costs such
as plane fare, booth rental cost, and lodging to be $5,600 per trade show.

Required

b. Assume Mr. Jamail desires to earn a profit of $4,900 per show.
(1) Determine the sales volume in units (sets of cookware) necessary to
earn the desired profit.
(2) Determine the sales volume in dollars necessary to earn the desired
profit.
(3) Using the contribution margin format, prepare an income statement
to confirm your answers to parts 1 and 2.

c. Draw a CVP graph for Mr. Jamail’s operation at a trade show.

3-59
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Learning Objective

Calculate and
interpret the margin
of safety measure.

Cost Analysis for Business Decisions
AlY. 24-25




The Margin of Safety

The margin of safety is the excess of
budgeted (or actual) sales over the
break-even volume of sales.

Margin of safety = Total sales - Break-even sales

Let’s look at Racing Bicycle Company and
determine the margin of safety.

&
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The Margin of Safety

the margin of safety is $50,000 as shown.

A

~ Break-even
% sales ctual sales
400 units / 500 units
Sales $ 200,000 $ 250,000
Less: variable expenses 120,000 150,000
Contribution margin 80,000 100,000
Less: fixed expenses 80,000 80,000

Net operating income $ - $ 20,000

If we assume that Racing Bicycle Company has actual
sales of $250,000, given that we have already
determined the break-even sales to be $200,000,

3-62



The Margin of Safety

The margin of safety can be expressed as

20% of sales.

($50,000 + $250,000)

N Break-even
% sales
400 units

Actual sales
500 units

Sales $ 200,000
Less: variable expenses 120,000
Contribution margin 80,000
Less: fixed expenses 80,000

$ 250,000
150,000

Net operating income $ -

100,000
80,000

$ 20,000
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The Margin of Safety

The margin of safety can be expressed in
terms of the number of units sold. The
margin of safety at Racing is $50,000, and
each bike sells for $500.

Marginof  _ $50,000 _ 100 bikes

Safety inunits ~ $500

<o

Cost Analysis for Business Decisions
AlY. 24-25
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Exercise: D.P. 3-1 pt. d) & €)

Jeff Jamail is evaluating a business opportunity to sell cookware at trade
shows. Mr. Jamail can buy the cookware at a wholesale cost of $210 per set.
He plans to sell the cookware for $350 per set. He estimates fixed costs such
as plane fare, booth rental cost, and lodging to be $5,600 per trade show.

Required

d. Determine the margin of safety between the sales volume at the break-even
point and the sales volume required to earn the desired profit. Determine the
margin of safety both in sales dollars and as a percentage.

e. After researching the market, Mr. Jamail concludes that the $350 per set
selling price is too high. Customers will likely pay only $310 per set. Mr. Jamail
believes he can obtain a cost reduction from his supplier of $20 per set (variable
cost drops from $210 per set to $190 per set) and still provide the level of quality
required to achieve a sales volume of 75 sets. Under these circumstances, what
amount of fixed costs can Mr. Jamail incur and still obtain the target profit of
$4,900? Support your answer with appropriate computations.

3-65



LOS

Learning Objective

[

-

Conduct sensitivity
analysis using
spreadsheet
software and the
equation method.

)

_

—

Cost Analysis for Business Decisions
AlY. 24-25




Performing Sensitivity Analysis Using =
Spreadsheet Software

Spreadsheet Report to Facilitate “"What-lf” Analysis

SalingFnca= £ 2E 00

1§ While arnd Sakas Vaoblmeis
Fmad Cast  Varisbhka Cost ) A.050 4 (I0K] A, Cx10
i5 is Than Frofibability %Yl Ba

20,000 ik
0,000 12
20,000 13
30,000 M
30,000 12
30,000 13
0,000 ik
0,000 12
S0, 000 13
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Learning Objective

Perform
multiproduct cost-
volume-profit
analysis.
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The Concept of Sales Mix

« Sales mix is the relative proportion in which a
company'’s products are sold.

 Different products have different selling prices,
cost structures, and contribution margins.

Let’'s assume Racing Bicycle Company sells
bikes and carts and that the sales mix between
the two products remains the same.

<o
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Multi-product break-even analysis

Racing Bicycle Co. provides the following information:

li_‘}_] File Edit View Insert Format Tools Data ‘Window Help Adobe PDF

IR RET= AL TN -Sac AR - HG -0 - BlEE=EH)
523 - f =
AB C D E|l F |G H 1] J |K L M N O
1
2 Bicycles Carts Total
3 Sales $250,000 100% $ 300,000 100% $550,000 100.0%
4 Variahle expenses 150,000 60% 135,000 45% 285,000 51.8%
5 Contribution margin _$100,000  40% $ 165,000 55% 265,000 48.2%
B Fixed expenses 170,000
E, Net operating income $ 95,000
9 Sales mix $ 250,000 45% § 300,000 55%  $550,000 100%
10 [
$265,000

$550.000 48.2% (rounded)

Cost Analysis for Business Decislons
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Multi-product break-even analysis

Break-even Fixed expenses
sales CM Ratio

$170,000
48.2%

$352,697

1

2 Bicycles Carts Total

3 Sales $158,714 100% $ 193,983 100% $352,697 100.0%
4 Variabhle expenses 95,228 60% 87,292 45% 182,521 8%
5 Contribution margin % 63,486 & $ 106,691 55% 170,176 ‘48.2%’
B Fixed expenses 170,000

7 Net operating income Rounding error —» § 176 =~

9 Sales mix $158,714 45% $ 193,983 55%  $352,697 100%
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Break-Even Analysis for
Multiple Products

Variable Cost sl s

y 4
\

The first step in determining the break-even point is to
compute the
weighted average contribution margin per unit.

Times
Contribution Proportionate Weighted
Margin Share Average

Synthetic C 32 51.60
Organic C 3 &0
Weighted average contribution margin $2.20

CostAnalysis for Business Decisions
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Break-Even Analysis for
Multiple Products

Using the per unit contribution margin approach,
the break-even point in total units can be determined by
dividing the fixed cost by the weighted average contribution
margin as follows.

Break-even _ Fixed costs
units ~  Weighted average per unit cont. margin

Break-even_ ¢ 112/42.20 = 960 total units
units
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Break-Even Analysis for
Multiple Products

I £

figures constitute the break-even point.

The following income statement confirms that these sales volume

960 x 0.8 share of - c@ " )
sy — ales of Synthetic™ CQ hottles =
sales mix = 763 Sales of D:rganic: Ettles * $9)
Total sa
960 x 0.2 share of nable cost of Synthetic C (768 bottles * $5)
sales mix =192 Variable cost of Organic C (192 bottles > $6)
Contribution margin
Fixed cost
MNet income

Cost Analysis for Business Decisions
AlY. 24-25

35,276
1,728
7,104

(3,840)

11,152}
2,112

12,112}

$ 0
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Total Fixed Costs

Multiproduct CVP Analysis a

+ | NET OPERATING INCOME BeP
« |COSTS (Equivalent Units Sold

v

>
C N.L

== Production
Weighted average
per unit cont. margin

B\ Fixed Costs

>
»

A Fixed Costs
B Fixed COsts

<
d
<

\4

v
A
A\ 4
A

Product A ' Product B Product C

A
v

Cost AnaMlixeddsmitssBelds Decisions
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Multiple Products
and Target Profit

Suppose Bright Day’ s president wants to know the number of
bottles of each product that must be sold to earn a profit of
$264 from the sales event.

Sales volume in units = Fixed cost + Desired profit
Weighted average
contribution margin per unit

Sales volume in units = $2,112 + $264 = 1,080 Total Units
$2.20

Cost Analysis for Business Decisions
AlY. 24-25 3.76



I £

Multiple Products and
Target Profit

1,080 x 80% = 864

Sales of Synthetic C @64 Jottles x §7) 6,048
Sales of Organic C@16)ottles x $9) 1,844
Total sales 1.992
VarigbdeTost of Synthetic € (864 bottles < 55) (4 320
Variable cost of Organic C (216 bottles . $6) {1,296}
Contribution margin 2376
1,080 x 20% =216  Fixed cost 12,112)
Met income b 264

Cost Analysis for Business Decisions
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Multiple Products and
Managing the Sales Mix

960 x 0.6 share of

sales mix = 648

960 x 0.4 share of

Sales of Synthatic (648 Dottles x §7) $4,536
The Sales of Organic C(432Dottles X §9) 3,888
company Total sales 8424
considers a Variable cost g Synthetic C (648 bottles x $5) (3,240)
strategy Variable cos?of Organic C (432 bottles < $6) 12,592)
where Contributién margin 2,592
profitability 12112)
can increase 480

even though
sales volume
remains flat.

shifting to a 60/40 mix, this income statement
shows an increase in income from $264 to $480,
despite the same total number sold.

sales mix =432
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Cost-Volume-Profit Limitations =4

\

e The selling price is constant.

e Costs are linear.

e The multiproduct sales mix is constant.

* Inventory levels in manufacturing companies are constant.

J

e All CVP variables are within the relevant range. ]

Cost Analysis for Business Decisions
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EXERCISE

Bright Day Distributors sells one product called Delatine,
a nonprescription herb mixture. The company plans to
sell the product for $36. Delatine costs $24 per bottle.

The company’ s first concern is whether it can sell at
least enough bottles of Delatine to cover $ 60.000
fixed costs!

Il

DETERMINE the break-even point by using:
- the equation method,
- the contribution margin per unit method,
- the contribution margin ratio method.
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Determining the Break-Even Point Using
g the Equation Method

(=)

The break-even point is the point where total revenue
equals total costs (both variable and fixed). For Bright
Day, the cost of advertising is estimated to be $60,000.
Advertising costs are the fixed costs of the company. We
use the following formula to determine the break-even
point in wnits.

The equation method begins by expressing the income
statement as follows. At the break-even point, profit is
equal to zero.

Sales — Total variable cost — Total fixed cost = Profit
$36* - $24N - $60,000 =0

$12N = $60,000

N = $60,000/$12 = 5,000 Units

3-81



P i
HINIE &

Determining the
Contribution Margin per Unit

The contribution margin per bottle of Delatine is:

Sales revenue per bottle $ 36
Variable cost per bottle 24
Contribution margin per bottle $ 12

Break—.even_ — Fixed costs
volume in units™ Contribution margin per unit

_ $60,000 _ :
.eﬁ $12 = 5,000 units

Cost Analysis for Business Decisions
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Determining the Break-even Point

The break-even sales volume expressed in dollars
can also be determined by dividing the fixed cost by
the contribution margin ratio (which is contribution
margin divided by sales) computed using either total
or per unit figures.

LContribution margin ratio = Contribution margin =+ Sales}

Break-even _ Fixed costs |
volume in dollars Contribution margin ratio
e%E
$60,000 $60,000

~ $60,000/ $180,000 33333 180,000
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Determining the Break-even Point

For Delatine, the break-even point in sales dollars is
$180,000 (5,000 bottles x $36 selling price).

@_)l File Edit ‘jew Insert Formak Tools  Daka Window
: Help Adobe PDF
P e S S Ey - | - | 100%
110 ~||B| = 4| $ Lt
J4 - F

A, B C

Units Total

Sales Revenue 5,000 x % 180,000
Variabhle Expenses 5,000 = (120,000)
Contribution Margin 5,000 x 60,000
Fixed Expenses {60,000)
Net Income % -

4 4 » w|Breakeven { Sheetz / She| < > |

F!.EEII:":." IR 3-84



1)

2)

NOW Assess the following decisions:

price drop from $36 per bottle to $28 per bottle; while
the company’ s stated goal of producing a $40,000
profit. How many units must to be sold to get this goal?

considering an alternative mixture for Delatine along
with new packaging; the product price is still $28 per
bottle with variable cost per bottle of $12. the
company’ s stated goal of producing is still $40,000
profit. How many units must to be sold to get this goal

Under this second hypothesis, determine the required

sales volume if advertising costs were reduced to
$30,000, from the planned level of $60,000. Calculate

also the margin of safety.

——
—
—

&S
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1) Effects of Changes in Sales Price

Using the equation method, the units required to
yield a $40,000 profit are:

Sales — Total variable cost — Total fixed cost = Profit
$28N - $24N - $60,000 = $40,000

$4N = $100,000

N = $100,000/$4 = 25,000 Units

Using the contribution margin per unit method:

_ $60,000 + $40,000 _
= 5 = 25,000 units

Il
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1) Effects of Changes in Sales Price

The required sales volume in dollars is $700,000 (25,000

units x $28 per bottle) as shown below:

__Income
Units sold 25,000
Revenue @ $28 $ 700,000
Variable Expenses @ $24 (600,000)
Contribution Margin @$%4 100,000
Fixed Expenses (60,000)
Net Income $ 40,000

Il
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2) Assessing the Effects of
Changes in Variable Costs

Sales — Total variable cost — Total fixed cost = Profit
$28N - $12N - $60,000 = $40,000

$16N = $100,000

N = $100,000/$16 = 6,250 Units

Break-even Fixed costs + Desired profit

volume in units  Contribution margin per unit

60,000 + $40,000 .
= ; $16$ = 6,250 units

g Cost Analysis for Business Decisions
== AY. 24-25 3.88
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2) Assessing the Effects
of Changes in Variable Costs

At $28 per unit selling price, the sales dollars are equal to
$175,000 as shown below:

Units sold 6,250
Revenue @ $28 $ 175,000
Variable Expenses @ $12 (75,000)

Contribution Margin @$16 100,000
Fixed Expenses (60,000)
Net Income $ 40,000

ﬁ% Cost Analysis for Business Decisions

S AY. 24-25 580
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3) Assessing the Effects
of Changes in Fixed Costs

Bright Day’ s president has asked you to determine the
required sales volume if advertising costs were reduced
to $30,000, from the planned level of $60,000.

Sales — Total variable cost — Total fixed cost = Profit
$28N - $12N - $30,000 = $40,000

$16N = $70,000

N = $70,000/$16 = 4,375 Units

Break-even — $30,000 + $40,000 =4,375 units

volume (units) $16

g Cost Analysis for Business Decisions
== AY. 24-25 3.90
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4) Calculating the Margin of Safety

Recall that Bright Day must sell 4,375 bottles of Delatine to
earn the desired profit. In dollars, budgeted sales are
$122,500 (4,375 x $28 per bottle).

The margin of safety measures the cushion
between budgeted sales and the break-even
point. It quantifies the amount by which actual
sales can fall short of expectations before the
company will begin to incur losses.

Break-even unit sales assuming no profit would be:

Break-even  _  $30,000 _
volume (units) ~ $16 = 1,875 units
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4) Calculating the Margin of Safety

In Units In Dollars
Budgeted sales 4,375 $ 122,500

Break-even sales (1,875) (52,500)
Margin of safety 2500 $ 70,000

Margin of _ Budgeted sales — Break-even sales
safety Budgeted sales

Margin of _ $122,500 — $52,500
safety $122,500

= 57.14%

Cost Analysis for Business Decisions
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