Chapter 7 Cost Volume Profit (CVP) Analysis

Answer – Exercise 1

(a)
Breakeven number of units

	
	$

	Materials
	
12

	Labour
	
35

	Variable overheads
	
40

	Distribution
	
2

	Total variable cost
	
89

	Selling price
	
129

	Unit contribution
	
40


	
	$

	Factory
	
120,000

	Selling & distribution (after excluding variable element)
	
140,000

	Administration
	
80,000

	Total fixed cost
	
340,000


BEP = Total fixed costs/Unit contribution = 340,000/40 = 8,500 units.

(b)
Sales revenue ( Target profit $40,000

	
	$

	Total fixed costs
	
340,000

	Profit required
	
40,000

	Total contribution required
	
380,000


Total sales units = 380,000/40 = 9,500 units

Total revenue required

= 9,500 x $129

=$1,225,500
(c) (i) Profit if 9,500 units sold

	
	$

	Total contribution
	
380,000

	Less: Fixed costs
	
340,000

	Profit (as (b) above)
	
40,000


(c) (ii) If the company buys in the product

	
	$

	Unavoidable fixed costs
	
197,500

	Profit required
	
40,000

	Minimum total contribution required
	
237,500


Minimum unit contribution required = 237,500/9,500 = $25 per unit

	
	$

	Selling price
	
129

	Less: variable selling cost
	
2

	Contribution required
	
25

	Maximum price to company
	
102


Answer – Exercise 2
1.
Calculate contribution per unit

	
	Beta
	Gamma
	Delta

	
	$ per unit
	$ per unit
	$ per unit

	Selling price
	135.00
	165.00
	220.00

	Variable cost
	73.50
	58.90
	146.20

	Contribution
	61.50
	106.10
	73.80


2.
Calculate contribution per mix

= $61.50 x 3 + $106.10 x 4 + $73.80 x 5
= $977.90

3.
Calculate the breakeven point in terms of the number of mixes

= fixed costs / contribution per mix

= $950,000/$977.90
= 972 mixes (rounded)

4.
Calculate the breakeven point in terms of the number of units of products

= (972 x 3) 2,916 units of Beta, (972 x 4) 3,888 units of Gamma and (972 x 5) 4,860 units of Delta
5.
Calculate the breakeven point in terms of revenue

= (2,916 x $135) + (3,888 x $165) + (4,860 x $220)
= $393,660 of Beta, $641,520 of Gamma and $1,069,200 of Delta
= $2,104,380 in total
Answer – Exercise 3
1.
Calculate revenue per mix

= (3 × $135) + (4 × $165) + (5 × $220)

= $2,165

2.
Calculate contribution per mix

= $977.90 (from Question: breakeven point for multiple products)

3.
Calculate average C/S ratio

= ($977.90/$2,165) × 100%

= 45.17%

4.
Calculate breakeven point (total)

= fixed costs ÷ C/S ratio

= $950,000/0.4517

= $2,103,166 (rounded)

5.
Calculate revenue ratio of mix

= 405:660:1,100, or 81:132:220

6.
Calculate breakeven sales

Breakeven sales of Beta = 81/433 × $2,103,166 = $393,433

Breakeven sales of Gamma = 132/433 × $2,103,166 = $641,150

Breakeven sales of Delta = 220/433 × $2,103,166 = $1,068,583
Alternatively you might be provided with the individual C/S ratios of a number of products. For example if an organisation sells two products (A and B) in the ratio 2:5 and if the C/S ratio of A is 10% whereas that of B is 50%, the average C/S ratio is calculated as follows.
Average C/S ratio = 
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Answer – Exercise 4

	
	X
	Y
	Z

	
	$
	$
	$

	Sales
	3
	4
	2

	Variable cost per unit
	2.25
	3.50
	1.25

	Contribution
	0.75
	0.50
	0.75

	
	
	
	

	C/S ratio
	25%
	12.5%
	37.5%


	Product
	Cumulative sales
	
	Cumulative profit

	
	$
	
	$

	Z
	10,000
	($3,750 – $3,250)
	500

	Z and X
	16,000
	
	2,000

	Z, X and Y
	24,000
	
	3,000
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Examination Style Questions

Answer 1
(a)
Limitations:
(1)
It is assumed that fixed costs are the same in total and variable costs are the same per unit at all levels of output. This assumption is a great simplification.
(i)
Fixed costs will change if output falls or increases substantially (most fixed costs are step costs).

(ii)
The variable cost per unit will decrease where economies of scale are made at higher output volumes, but the variable cost per unit will also eventually rise when diseconomies of scale begin to appear at even higher volumes of output (for example the extra cost of labour in overtime working).
(2)
The assumption is only correct within a normal range or relevant range of output. It is generally assumed that both the budgeted output and the breakeven point lie within this relevant range.
(3)
It is assumed that sales prices will be constant at all levels of activity. This may not be true, especially at higher volumes of output, where the price may have to be reduced to win the extra sales.
(4)
Production and sales are assumed to be the same, so that the consequences of any increase in inventory levels or of 'de-stocking' are ignored.
(5)
Uncertainty in the estimates of fixed costs and unit variable costs is often ignored.
(b)(i)
Holiday resort cost and income statement

	Guests in residence
	Income p.a.

(£)
	Variable costs (£)
	Contribution

(£)
	Fixed costs

(£)
	Surplus

(deficit) (£)

	6
	18,000
	7,740
	10,260
	16,000
	(5,740)

	7
	21,000
	9,030
	11,970
	16,000
	(4,030)

	8
	24,000
	10,320
	13,680
	16,000
	(2,320)

	9
	27,000
	11,610
	15,390
	16,000
	(610)

	10
	30,000
	12,900
	17,100
	16,000
	1,100

	11
	33,000
	14,190
	18,810
	22,000
	(3,190)

	12
	36,000
	15,480
	20,520
	22,000
	(1,480)

	13
	39,000
	16,770
	22,230
	22,000
	230

	14
	42,000
	18,060
	23,940
	22,000
	1,940

	15
	45,000
	19,350
	25,650
	22,000
	3,650


There are two break-even points. If provision is made for between 6 and 10 guests, the first break-even point occurs just in excess of 9 guests per week (or 270 guests per annum). If provision is made for 11 or more guests per week, the break-even point changes to 13 guests per week.
(b)(ii)
The total costs for various activity levels are as follows:

	Guests
	Total costs (£)

	6
	23,740

	10
	28,900

	11
	36,190

	15
	41,350


The above costs are plotted on the breakeven chart shown below.
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Answer 2
(a)

	Product
	Unit contribution
	Sales volume
	Total contribution
	Total sales revenue

	
	£
	Units
	£000
	£000

	J
	6
	10,000
	60
	200

	K
	32
	10,000
	320
	400

	L
	(0.20)
	50,000
	(10)
	200

	M
	3
	20,000
	60
	200

	
	
	90,000
	430
	1,000


Average contribution = 
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(b) and (c)
The profit arising from the most profitable product (Product K) is drawn first on the profit-volume graph (see Fig. Q8.5). At £400 000 sales revenue a profit of £80 000 (£320 000 contribution – £240 000 fixed costs) is plotted on the graph. The profits arising from the remaining products are then entered on the graph. Since fixed costs have already been covered by Product K, the next product (Product J) will increase profits by £60 000 (i.e. total contribution of £60 000). The second point to be plotted is therefore cumulative sales of £600 000 and profits of £140 000. The addition of

Product M results in cumulative profits of £200 000 (£140 000 + £60 000) and cumulative sales revenue of £800 000. Finally, the addition of product L reduces total profits to £190 000.
The dashed line on the graph represents the average contribution per £1 of sales (43%) arising from the planned sales mix. The break-even point in sales value is £558 140 [fixed costs (£240,000)/contribution ratio (0.43)]. This is the point where the dashed line cuts the horizontal axis. At zero sales level a loss equal to the fixed costs will be incurred and at the maximum sales level profits will be £190 000 [(£1m × 0.43) – £240,000].
Product K yields the largest contribution/sales ratio (80%) and Products J and M yield identical ratios. Product L has a negative contribution and discontinuation will result in profits increasing by £10,000.
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(d)
The contribution/sales ratio can be improved by:

· increasing selling price;

· reducing unit variable costs by improving labour efficiency or obtaining cheaper materials from different suppliers;

· automating production and substituting variable costs with fixed costs.
Answer 3
The diagram

The diagram is what is known as a breakeven chart, and shows revenue, fixed cost and total cost for a range of activity levels.
The vertical distance between the sales revenue line and the total cost line at a certain activity level is the profit at that activity level.
Sales revenue line

This shows the revenue at various levels of activity. The slope of the line indicates the unit selling price. So the steeper the line, the higher the selling price. In the diagram the selling price is constant at activity levels up to C, and then reduces at higher levels of activity. We know that the selling price reduces after point C because the sales revenue line flattens after this point.
Operational managers should therefore bear in mind that at activity levels in excess of C, revenue per unit will fall.
Fixed cost line

The fixed cost line shows that QXY’s fixed costs behave in a stepped fashion. They are fixed between certain activity levels (A and B, B and D) and then increase by what appears to be a constant amount each time. An example of a stepped cost would be factory rent. Additional factory premises may be required when activity levels exceed a certain amount.
Operational managers therefore need to bear in mind that an increase in activity from just less than B to just more than B, for example, will result in a significant increase in costs.
Total costs line
The total cost line shows the sum of both fixed and variable costs over a range of activity levels. The impact of the steps in the level of fixed costs at B and D is clear, with identical steps in the total cost line at these points.
The slope of the line indicates the variable cost per unit. Thus, the steeper the slope, the higher the unit cost. The unit cost is lowest for activity levels between B and D (presumably when QXY plc is operating most efficiently) and highest for activity levels in excess of D.
Variable costs are costs which vary directly with activity. They have the same unit cost across a range of activity. An example of these would be direct material costs in manufacturing.
Point A

At this activity level, sales revenue equals total cost. This is the breakeven point. Below activity level A QXY is making a loss, above this point it is making a profit.
Point B

At this activity level there is a step increase in fixed cost and hence in total cost. Unit variable costs begin to fall (as can be seen from the slope of the total cost line). Profit drops at point B because of the fixed cost increase, but then starts to increase again, helped by the fall in variable cost per unit.
Point C

At point C, QXY is achieving maximum profit (as the vertical distance between the sales revenue and total cost lines is greatest). This is also the point at which the unit selling prices changes (the slope of the sales revenue line becomes shallower), and so contribution starts to fall after this.
Point D

There is another step in fixed costs at this point and so profits drop sharply. After this point profits continue to fall given the increase in variable cost per unit (the slope of the total cost line becomes steeper) and the fall in unit selling price at C.
Implications for decision making

The diagram enables operational managers to determine profitability (or loss) at various levels of output. For instance, it is clear that activity must be greater than A to ensure a profit is made.
It highlights the impact on profitability of increasing activity levels (given the stepped nature of the fixed costs).
It shows the profit-maximising activity level (point C). It is clear that activity in excess of C is not worthwhile as profits will fall. Managers should aim for activity at level C.
The diagram can be used in conjunction with sensitivity analysis. Various revenue lines could be plotted for instance, based on different selling prices, to determine the effect on the breakeven point.
Answer 4
(a)

Point A is the company’s breakeven point on the assumption that the services are sold in order of their C/S ratio, all of the service with the highest C/S ratio (service K) being sold first, all of the service with the second highest C/S ratio (service L) second, and so on until the breakeven sales value is reached. We base the ratio on gross contribution (ie before any fixed costs).
Point B is the average breakeven point for RDF Ltd on the assumption that the services are sold in the ratio 1,000: 2,300: 1,450, 1,970 until the breakeven sales value is reached.
(b)(i)
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Working

Total fixed costs = (1,000 × $2) + (2,300 × $3) + (1,450 × $2) + (1,970 × $4) = $19,680

General fixed costs = $(19,680 – 4,400 – 3,700 – 2,650) = $8,930

The above table shows that services K, L and N are financially viable as they make a positive contribution towards the organisation’s general fixed costs. Each unit of service M provided results in a negative contribution of $1, however, and hence the service should not be offered unless there are other business reasons for continuing to provide it, such as the three-year contract already in force.
(b)(ii)
The contract for the 500 units of product M should be fulfilled to avoid the significant financial penalties that RDF Ltd would incur if it were to break the terms.
This level of provision is below the budgeted number of 1,450 service units and so leaves spare resources that can be employed in the provision of additional units of the other three services if there is demand for them.
Insufficient data has been provided to determine how these spare resources should be used, however, and so they have not been taken into account in the budget profit statement below.
(b)(iii)
We can calculate the breakeven point using the average C/S ratio. We assume that one ‘mix’ of products is sold (which represents the budgeted volumes as per the budget profit statement in (iii) above).
Total sales revenue = (1,000 × $18) + (2,300 × $16) + (500 × $12) + (1,970 × 20)

= $100,200
Total gross contribution (from profit statement in (iii)) is $37,090.
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(b)(iv)

Although breakeven analysis can give firms an indication of the minimum sales revenue or sales units that are required to cover total costs, it is based on a number of assumptions that really form the basis for its limitations.
(1)
It is assumed that units are sold in a constant mix which is unlikely to be the case in reality. The proportions in which products are sold vary according to such factors as changing consumer tastes, availability of substitute products, changes in prices and so on.

(2)
Selling price is assumed to remain constant regardless of the number of units sold. This is unrealistic for most 'normal' products as consumers are often only persuaded to purchase more if prices are reduced. As soon as selling prices change, the breakeven point will change, which makes it necessary to conduct the analysis again.

(3)
Inventory levels are ignored as it is assumed that production and sales are the same. Although firms are increasingly striving to carry less inventory, it is unlikely that production and sales will exactly match.

(4)
The analysis suggests that any activity level above the breakeven point will result in profits being made. This is not necessarily the case in reality, as changes in costs and revenues as more units are sold may result in a second breakeven point after which losses may be made. This is particularly true of electronic products such as computer games that have a very short shelf life.

(5)
Costs are expected to behave in a linear fashion. Unit variable costs are expected to remain constant regardless of activity levels and fixed costs are not expected to change. This assumption ignores the possibility of economies of scale that could result in lower unit variable costs, or the fact that fixed costs may have to increase after a certain level of activity due to, for example, the need to rent additional premises.
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