Chapter 6 Seminar Solutions
Cost-Volume-Profit Relationship
Solutions to Questions
6-1
The contribution margin (CM) ratio is the ratio of contribution margin to total sales revenue. The CM ratio shows the change in contribution margin that will result from increases and decreases in sales revenue. A pound increase in contribution margin will result in a pound increase in operating profit. Therefore, for planning purposes, a knowledge of a product’s CM ratio is extremely helpful in projecting potential contribution margin and potential operating profit.

6-2
Company B will tend to realise the most rapid increase in profits. The reason is that Company B will have a higher contribution margin ratio than Company A due to its lower variable costs. Thus, contribution margin (and operating profit) will increase more rapidly as sales increase.50 – 25 = 25
6-3
No. A ten percent decrease in the selling price will have a greater impact on profits than a ten percent increase in variable expenses, since the selling price is a larger figure than the variable expenses. Mathematically, the same percentage applied to a larger base will yield a larger result. In addition, the selling price affects how much of the product will be sold.
10% x 50 = 5, 10% x 20 = 2

6.4 The break-even point can be defined as the level of sales at which an organisation neither earns a profit nor incurs a loss. It can also be defined as the point where total revenues equal total costs, and as the point where total contribution margin equals the fixed costs.

6-5 Three approaches to break-even analysis are (a) the equation method, (b) the contribution margin method, and (c) the graphical method. In the equation method, the equation is: Sales = Variable expenses + Fixed expenses + Profits, where profits are zero at the break-even point. The equation is solved to determine the break-even point in units or pound sales. In the contribution margin method, the total fixed costs are divided by the contribution margin per unit to obtain the break-even point in units. Alternatively, the total fixed costs can be divided by the contribution margin ratio to obtain the break-even point in sales pounds. In the graphical method, total cost and total revenue data are plotted on a two-axis graph. The intersection of the total cost and the total revenue lines indicates the break-even point. The graph shows the break-even point in both units and pounds of sales.

6-6
	Sales revenue per car washed

	
	£4.00

	Variable expenses per car: 

 15% ( £4.00

	 
	0.60

	Contribution margin per car

	 
	£3.40
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6-7
The margin of safety is the excess of budgeted (or actual) sales over the break-even volume of sales. It states the amount by which sales can drop before losses begin to be incurred.

6-8
Company X would have a lower margin of safety. Its higher fixed costs would mean that its break-even point is higher than Company Y’s; thus, its margin of safety would be lower.

Exercise 6-1 (20 minutes)

	
1.
	Revenue
	=
	Variable expenses + Fixed expenses + Profits

	
	£30Q
	=
	£12Q + £216,000 + £0

	
	£18Q
	=
	£216,000

	
	Q
	=
	£216,000 ( £18

	
	Q
	=
	12,000
	 units, or at £30 per unit,
	£360,000


Alternative solution:
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2.
The contribution margin is £216,000 since the contribution margin is equal to the fixed expenses at the break-even point.

              Once all fixed costs have been covered, we begin to break even
3. 
Target sales  =   (fixed expenses + target profit)
                                          unit contribution margin

          £216,000 + £90,000   =   17,000 units (we work backwards)
                          £18

	
	
	Total
	
	Unit

	Revenue (17,000 units ( £30)

	
	£510,000
	
	£30

	Less variable expenses (17,000 units ( £12)

	 
	204,000
	
	12

	Contribution margin

	
	306,000
	
	£18

	Less fixed expenses

	 
	216,000
	
	

	Profit

	 
	£ 90,000
	
	


Exercise 6-1 (continued)

4.
Margin of safety in pound terms:
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Margin of safety in percentage terms:
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5.
The CM ratio is 60%.
18/30 * 100 = 60%
	Expected total contribution margin: (£500,000 ( 60%)

	
	£300,000

	Present total contribution margin: (£450,000 ( 60%)

	 
	270,000

	Increased contribution margin

	 
	£ 30,000


Alternative solution:  £50,000 incremental sales x 60% = £30,000.

Since in this case the company’s fixed expenses will not change, quarterly operating profit will also increase by £30,000.

Exercise 6-2 (20 minutes)
1.
Variable expenses: £40 ( (100% – 30%) = £28.

	
2.
	a.
	Selling price

	
	£40
	
	100
	%

	
	
	Less variable expenses

	 
	28
	
	70
	 

	
	
	Contribution margin

	 
	£12
	
	30
	% 


Let Q = Break-even point in units.

	Sales
	=
	Variable expenses + Fixed expenses + Profits

	£40Q
	=
	£28Q + £180,000 + £0

	£12Q
	=
	£180,000

	Q
	=
	£180,000 ( £12

	Q
	=
	15,000 units


	
In sales pounds: 15,000 units ( £40 =
	£600,000


Alternative solution:

	Let X
	=
	Break-even point in sales pounds.

	X
	=
	0.70X + £180,000 + £0

	0.30X
	=
	£180,000

	X
	=
	£180,000 ( 0.30

	X
	=
	£600,000


	
In units: £600,000 ( £40 =
	15,000 units


	

	b.
	£40Q
	=
	£28Q + £180,000 + £60,000

	
	
	£12Q
	=
	£240,000

	
	
	Q
	=
	£240,000 ( £12

	
	
	Q
	=
	20,000 units

	


In sales pounds: 20,000 units ( £40 = 80,000
	£00


Exercise 6–2 (continued)

Alternative solution:

Let X = Break-even point in sales pounds.
	X
	=
	0.70X + £180,000 + £60,000

	0.30X
	=
	£240,000

	X
	=
	£240,000 ( 0.30

	X
	=
	£800,000

	



In units: £800,000 ( £40 =
	20,000 units


c.
The company’s new cost/revenue relationships will be:

	Selling price

	£40
	
	100
	%

	Less variable expenses (£28 – £4)

	24
	 
	60
	 

	Contribution margin

	£16
	 
	40
	%


	£40Q
	=
	£24Q + £180,000 + £0

	£16Q
	=
	£180,000

	Q
	=
	£180,000 ( £16

	Q
	=
	11,250 units


	In sales pounds: 11,250 units ( £40 =
	£450,000


Alternative solution:

	X
	=
	0.60X + £180,000 + £0

	0.40X
	=
	£180,000

	X
	=
	£180,000 ( 0.40

	X
	=
	£450,000


	In units: £450,000 ( £40 =
	11,250 units


Exercise 6–2 (continued)
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3. a.


	In sales pounds: 15,000 units ( £40 =
	£600,000.


Alternative solution:
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	In units: £600,000 ( £40 =
	15,000 units.
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b.


	In sales pounds: 20,000 units ( £40 
	= £800,000.


Alternative solution:


[image: image8.wmf]£800,000

 

=

0.30

£60,000

 

+

 

£180,000

ratio

 

CM

profit

Target 

 

+

 

expenses

 

Fixed

 

=

 

sales

Target 


	In units: £800,000 ( £40 =
	20,000 units.


Exercise 6-2 (continued)
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c.


	In sales pounds: 11,250 units ( £40 
	= £450,000.


Alternative solution:

Break-even point = 
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	In units: £450,000 ( £40 =
	11,250 units.


Exercise 6-4 (20 minutes)

	
	
	
	Total
	
	Per Unit

	
1.
	Revenue (20,000 units ( £1.15 = 23,000 units)

	
	£345,000
	
	£15.00

	
	Less variable expenses

	 
	207,000
	
	9.00

	
	Contribution margin

	
	138,000
	
	£  6.00

	
	Less fixed expenses

	 
	70,000
	
	

	
	Profit

	 
	£ 68,000
	
	

	
2.
	Revenue (20,000 units ( £1.25 = 25,000 units)

	
	£337,500
	
	£13.50

	
	Less variable expenses

	 
	225,000
	
	9.00

	
	Contribution margin

	
	112,500
	
	£4.50

	
	Less fixed expenses

	 
	70,000
	
	

	
	Profit

	 
	£ 42,500
	
	

	
3.
	Revenue (20,000 units ( £0.95 = 19,000 units)

	
	£313,500
	
	£16.50

	
	Less variable expenses

	 
	171,000
	
	9.00

	
	Contribution margin

	
	142,500
	
	£7.50

	
	Less fixed expenses

	 
	90,000
	
	

	
	Profit

	 
	£ 52,500
	
	

	
4.
	Sales (20,000 units ( £0.90 = 18,000 units)

	
	£302,400
	
	£16.80

	
	Less variable expenses

	 
	172,800
	
	9.60

	
	Contribution margin

	
	129,600
	
	£7.20

	
	Less fixed expenses

	 
	70,000
	
	

	
	Profit

	 
	£ 59,600
	
	


Problem 6-9 (20 minutes)

1.
The CM ratio is 60%:

	Sales price

	
	£20
	
	100%

	Less variable expenses:
	
	8
	
	40

	Contribution margin

	
	£12
	
	60%


2.
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3. £75,000 increased sales x 60% CM ratio = £45,000 increased contribution margin. Since the fixed costs will not change, profit should also increase by £45,000.

4. a.
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       b.  4 x 20% = 80% increase in profit.

	5.
	
	Last Year:

18,000 units
	Proposed:

24,000 units*

	
	
	Amount
	
	Per Unit
	Amount
	
	Per Unit

	Sales

	
	£360,000
	
	£20
	£432,000
	
	£18
	
	**

	Less variable expenses

	
	144,000
	
	8
	192,000
	
	8
	*
	

	Contribution margin

	
	216,000
	
	£12
	240,000
	
	£10
	
	

	Less fixed expenses

	
	180,000
	
	
	210,000
	
	
	
	

	Profit

	
	£ 36,000
	
	
	£ 30,000
	
	
	
	


*18,000 units + 6,000 units = 24,000 units

**£20 X 0.9 = £18

No, the changes should not be made.

	6.
	Expected total contribution margin:

  18,000 units x 1.25 x £11*

	£247,500

	
	Present total contribution margin:

  18,000 units x £12

	216,000

	
	Incremental contribution margin, and the amount by 

  which advertising can be increased with profit 

  remaining unchanged

	£ 31,500

	
	*£20 – (£8 + £1) = £11
	


Problem 6-11 (30 minutes)

	
1.
	Sales (15,000 units ( £70)

	
	£1,050,000
	

	
	Less variable expenses (15,000 units ( £40)

	
	600,000
	

	
	Contribution margin

	
	450,000
	

	
	Less fixed expenses

	
	540,000
	

	
	Net loss

	
	£    (90,000
	)


2.
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18,000 units ( £70 = £1,260,000 to break even.

Problem 6-11 (continued)

	
3.
	Unit Sales Price
	
	Unit Variable Expense
	
	Unit Contribution Margin
	
	Volume (Units)
	
	Total Contribution Margin
	
	Fixed Expenses
	
	Profit
	

	
	£70
	
	£40
	
	£30
	
	15,000
	
	£450,000
	
	£540,000
	
	£ (90,000
	)

	
	68
	
	40
	
	28
	
	20,000
	
	560,000
	
	540,000
	
	20,000
	

	
	66
	
	40
	
	26
	
	25,000
	
	650,000
	
	540,000
	
	110,000
	

	
	64
	
	40
	
	24
	
	30,000
	
	720,000
	
	540,000
	
	180,000
	

	
	62
	
	40
	
	22
	
	35,000
	
	770,000
	
	540,000
	
	230,000
	

	
	60
	
	40
	
	20
	
	40,000
	
	800,000
	
	540,000
	
	260,000
	

	
	58
	
	40
	
	18
	
	45,000
	
	810,000
	
	540,000
	
	270,000
	

	
	56
	
	40
	
	16
	
	50,000
	
	800,000
	
	540,000
	
	260,000
	


Thus, the maximum profit is £270,000. This level of profit can be earned by selling 45,000 units at a selling price of £58 each.

Problem 6-11 (continued)

4.
At a selling price of £58 per unit, the contribution margin is £18 per unit. Therefore:
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This break-even point is different from the break-even point in (1) because of the change in selling price. With the change in selling price the unit contribution margin drops from £30 to £18, thereby causing the break-even point to rise.

Problem 6-13 (30 minutes)

1.
The contribution margin per unit on the first 16,000 units is:

	
	
	Per Unit

	Sales price

	
	£3.00

	Less variable expenses

	
	1.25

	Contribution margin

	
	£1.75


The contribution margin per unit on anything over 16,000 units is:

	
	
	Per Unit

	Sales price

	
	£3.00

	Less variable expenses

	
	1.40

	Contribution margin

	
	£1.60


Thus, for the first 16,000 units sold, the total amount of contribution margin generated would be:





16,000 units ( £1.75 = £28,000

Since the fixed costs on the first 16,000 units total £35,000, the £28,000 contribution margin above is not enough to permit the company to break even. Therefore, in order to break even, more than 16,000 units will have to be sold. The fixed costs that will have to be covered by the additional sales are:

	Fixed costs on the first 16,000 units

	
	£35,000

	Less contribution margin from the first 16,000 units

	
	28,000

	Remaining unrecovered fixed costs

	
	7,000

	Add monthly rental cost of the additional space 

  Needed to produce more than 16,000 units

	
	1,000

	Total fixed costs to be covered by remaining sales

	
	£  8,000


Problem 6-13 (continued)

The additional sales of units required to cover these fixed costs would be:
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Therefore, a total of 21,000 units (16,000 + 5,000) must be sold in order for the company to break even. This number of units would equal total sales of:

21,000 units ( £3.00 = £63,000 in total sales.

2.
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Thus, the company must sell 7,500 units above the break-even point in order to earn a profit of £12,000 each month. These units, added to the 21,000 units required to break even, would equal total sales of 28,500 units each month to reach the target profit figure.

3.
If a bonus of £0.10 per unit is paid for each unit sold in excess of the break-even point, then the contribution margin on these units would drop from £1.60 to only £1.50 per unit.

The desired monthly profit would be:




25% ( (£35,000 + £1,000) = £9,000

Thus,
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Therefore, the company must sell 6,000 units above the break-even point in order to earn a profit of £9,000 each month. These units, added to the 21,000 units required to break even, would equal total sales of 27,000 units each month.


