Chapter 5 CVP, Limiting Factors and Throughput Accounting

Case 1

Answer 1

(a)

Fixed costs refer to costs which are unchanged despite a change in activity level within a relevant range. Rent, depreciation and administrative costs are fixed and their values in April 2011 were respectively HK$96,000, HK$12,000 and HK$52,000.

Variable costs refer to costs which change with activity level. Cost of sales is variable and its value was HK$42 per guest (or $210,000) in April 2011.

(b)

Mixed costs refer to costs which consist of both fixed and variable portions. Salaries and wages, telephone, utilities and maintenance are mixed costs. The values were HK$150,000, HK$1,275, HK$25,000 and HK$10,000 respectively in April 2011.
(c)

	
	April
	May
	June
	Unit
	Total

	Monthly sales in guests served
	5,000
	8,000
	10,000
	Variable cost
	Fixed cost

	
	HK$
	HK$
	HK$
	HK$
	HK$

	Cost of sales (food cost)
	210,000
	336,000
	420,000
	42
	0

	Salaries, wages and benefits
	150,000
	156,000
	160,000
	2
	140,000

	Telephone
	1,275
	1,635
	1,875
	0.12
	675

	Rent on the shop
	96,000
	96,000
	96,000
	0
	96,000

	Depreciation on equipment
	12,000
	12,000
	12,000
	0
	12,000

	Utilities
	25,000
	32,500
	37,500
	2.5
	12,500

	Maintenance and repairs
	10,000
	14,800
	18,000
	1.6
	2,000

	Administrative costs
	52,000
	52,000
	52,000
	0
	52,000

	
	
	
	
	48.22
	315,175


Cost equation: Total cost = HK$48.22 × number of guests + HK$315,175
(d)

When guests = 15,000, total cost = HK$48.22 × 15,000 + HK$315,175 = HK$1,038,475

Assumptions:

· The relationship still holds when guests = 15,000

· All variables are included in the equation

· It is a linear relationship

(e)

Some techniques in strategic management accounting include Just-In-Time (JIT), Total Quality Management (TQM), Quality Costing, Product Life Cycle Costing, Target Costing, etc.

Answer 2

(a)
A comparison of the costs incurred is as follows
	
	Inhouse
	Outsource

	
	HK$
	HK$

	Energy
	25
	0

	Staff
	10
	10

	Depreciation
	25
	25

	Ingredients
	15
	0

	Rent
	15
	15

	Goose
	250
	260

	Total
	340
	310


If the goose is produced in-house, the cost is HK$340, if it is outsourced, the cost is HK$260, together with other unavoidable costs, total cost is HK$310. It is suggested to outsource the production.
(b)

One advantage of having outsourcing is that AAT Café can concentrate on its core business or other areas. In addition, resources can be put into other product lines.
Some disadvantages of outsourcing include difficult quality control and punctuality in delivery. Also, if customers know that the roast geese are not produced by AAT Café, it may affect the AAT Café reputation.

Answer 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 2
(a)

The output capacity for each process is as follows:
The total processing hours of the factory is given but can be proven as follows:

18 hours x 5 days x 50 weeks x 50 production lines = 225,000 hours.
Given this, the production capacity for pressing must be 225,000 hours/0·5 hours per metre = 450,000 metres. Using this method the production capacity for all processes is as follows:
	
	Product A
	Product B
	Product C

	Pressing
	450,000
	450,000
	562,500

	Stretching
	900,000
	562,500
	900,000

	Rolling
	562,500
	900,000
	900,000


The bottleneck is clearly the pressing process which has a lower capacity for each product. The other processes will probably be slowed to ensure smooth processing.
Clearly an alternative approach is simply to look at the original table for processing speed and pick out the slowest process. This is pressing. (full marks available for that explained observation)
(b)
TPAR for each product
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The fixed cost per bottleneck hour can be calculated as follows:

Total fixed costs are $18,000,000 plus the labour cost. Labour costs $10 per hour for each of the 225,000 processing hours, a cost of $2,250,000.
Total fixed cost is therefore $18,000,000 + $2,250,000 = $20,250,000

Fixed cost per bottleneck hours is $20,250,000/225,000 = $90 per hour
(c)(i)
Yam could improve the TPAR of product C in various ways:
Speed up the bottleneck process. By increasing the speed of the bottleneck process the rate of throughput will also increase, generating a greater rate of income for Yam if the extra production can be sold. Automation might be used or a change in the detailed processes. Investment in new machinery can also help here but the cost of that would need to be taken into account.
Increase the selling prices. It can be difficult to increase selling prices in what we are told is a competitive market. Volume of sales could be lost leaving Yam with unsold stock or idle equipment. On the other hand, given the business appears to be selling all it can produce, then a price increase may be possible.
Reduce the material prices. Reducing material prices will increase the net throughput rate. Metal is available from many sources being far from a unique product. Given the industry is mature the suppliers of the raw material could be willing to negotiate on price; this could have volume or quality based conditions attached. Yam will have to be careful to protect its quality levels. Bulk buying increases stock levels and the cost of that would need to be considered.
Reduce the level of fixed costs. The fixed costs should be listed and targets for cost reduction be selected. ABC techniques can help to identify the cost drivers and with management these could be used to reduce activity levels and hence cost. Outsourcing, de-skilling or using alternative suppliers (for stationery for example) are all possible cost reduction methods.
(c)(ii)
A TPAR of less than one indicates that the rate at which product C generates throughput (sales revenue less material cost) is less than the rate at which Yam incurs fixed cost. So on a simple level, producing a product which incurs fixed cost faster than it generates throughput does not seem to make commercial sense. Clearly the TPAR could be improved (using the methods above) before cessation is considered any further.
However, cessation decisions involve consideration of many wider issues (only three required).
· Long-term expected net cash flows from the product allowing for the timing of those cash flows (NPV) are an important factor in cessation decisions

· Customer perception could be negative in that they will see a reduction in choice
· Lost related sales: if product C is lost will Yam lose customers that bought it along with another product?

· What use could be made of the excess capacity that is created

· Throughput assumes that all costs except raw materials are fixed; this may not necessarily be the case and only avoidable fixed costs need to be taken into account for a cessation decision. If few fixed costs can be avoided then product C is making a contribution that will be lost if the product ceased.
Answer 3
(a)

The 30,000 hours available in the finishing department are insufficient to enable Ride Ltd to manufacture the quantities of both types of bicycle that would be required to satisfy expected demand. Ride Ltd would require a minimum of 38,000 hours to be available in the finishing department in order to meet the anticipated demand for 150,000 Roadster and 70,000 Everest bicycles, as shown in the following working:
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Therefore finishing hours is a limiting factor or bottleneck resource.
Calculation of net profit using marginal costing principles:
	
	Roadster
	Everest

	Selling price ($)
	200
	280

	Variable costs
	100
	160

	Contribution
	100
	120

	
	
	

	Units of limiting factor (hours)
	0.16
	0.20

	Contribution per hour of limiting factor ($)
	625
	600


Ride Ltd should make Roadsters until it has satisfied total demand. It should then produce the Everest.

	Units
	Type
	Bottleneck resource per unit (hours)
	Bottleneck resource consumed (hours)

	150,000
	Roadster
	0.16
	24,000

	30,000
	Everest
	0.20
	6,000


Profit from manufacture and sale of this product mix would be as follows:

	
	
	
	$000
	$000

	Sales revenue:
	Units
	Selling price per unit ($)
	
	

	Roadster
	150,000
	200
	30,000
	

	Everest
	30,000
	280
	8,400
	38,400

	
	
	
	
	

	Material cost:
	
	
	
	

	Roadster
	150,000
	80
	12,000
	

	Everest
	30,000
	100
	3,000
	15,000

	
	
	
	
	

	Variable production conversion costs:
	
	

	Roadster
	150,000
	20
	3,000
	

	Everest
	30,000
	60
	1,800
	4,800

	
	
	
	
	

	Contribution:
	
	
	
	

	Roadster
	
	
	15,000
	

	Everest
	
	
	3,600
	18,600

	
	
	
	
	

	Less:
	
	
	
	

	Fixed production overheads
	
	4,050
	4,050

	Net profit
	
	
	
	14,550


Or alternatively:

	
	
	
	$000
	

	Contribution:
	Roadster
	150,000 x $100 =
	15,000
	

	
	Everest
	30,000 x $120
	3,600
	

	
	
	
	18,600
	

	Less: fixed production overheads
	4,050
	

	Net profit
	
	
	14,550
	


(b)

Throughput accounting ratio = return per factory hour/cost per factory hour

Return per factory hour = Sales – material costs/usage of bottleneck resource
	
	Roadster
	Everest

	Sales ($)
	200
	280

	Materials/components costs ($)
	80
	100

	Return per unit
	120
	180

	
	
	

	Bottleneck resource (units required)
	0.16
	0.20

	Return per factory hour ($)
	750
	900


Cost per factory hour = Total factory costs/Bottleneck resource hours available

Total factory costs amount to $8,850,000 and are comprised as follows:
	Variable overhead costs (fixed in short-term)
	$
	

	Roadster (150,000 x $20)
	3,000,000
	

	Everest (30,000 x $60)
	1,800,000
	

	
	4,800,000
	

	Fixed production overheads
	4,050,000
	

	Total factory costs
	8,850,000
	

	
	
	

	Bottleneck resource hours available
	30,000
	

	Cost per factory hour
	$295
	

	
	
	

	
	Roadster
	Everest

	Return per factory hour
	750.00
	900.00

	Cost per factory hour
	295.00
	295.00

	Throughput accounting ratio
	2.54
	3.05


In situations where throughput accounting principles are in application, a product will be worth producing provided that the throughput return per hour of bottleneck resource is greater than the cost per factory hour. This may be measured by the throughput accounting ratio. If throughput return outweighs the cost per factory hour, the ratio will be greater than 1.00. Management attention should focus attention upon increasing the throughput ratio. If they can do this then higher levels of profit will be achieved.
(c)

Since the Everest has a higher return per bottleneck hour than the Roadster, Ride Ltd should manufacture the Everest until it has satisfied the total demand for 70,000 units.
The production mix of bicycles will therefore be as follows:
	Type
	Units manufactured
	Bicycles per hour of bottleneck resource
	Total hours of bottleneck resource required

	Everest
	70,000
	5.00
	14,000

	Roadster
	100,000
	6.25
	16,000


Projected profit and loss account of Ride Ltd for the year ended 31 December 2005

	
	
	
	$000
	$000

	Sales revenue:
	Units
	Selling price per unit ($)
	
	

	Everest
	70,000
	280
	19,600
	

	Roadster
	100,000
	200
	20,000
	39,600

	
	
	
	
	

	Material cost:
	
	Material cost per unit ($)
	
	

	Everest
	70,000
	100
	7,000
	

	Roadster
	100,000
	80
	8,000
	15,000

	
	
	
	
	

	Throughput return
	
	

	Everest
	
	
	12,600
	

	Roadster
	
	
	12,000
	24,600

	
	
	
	
	

	Less: variable overhead costs (assumed fixed in short-term)
	4,800
	

	Fixed costs
	
	
	4,050
	8,850

	Net profit
	
	
	
	15,750


Or alternatively:

	
	
	
	$000
	$000

	Throughput return:
	Everest [70,000 x $(280 – 100)]
	
	12,600

	
	Roadster [100,000 x $(200 – 80)]
	
	12,000

	
	
	
	
	24,600

	Less: variable overhead costs
	4,800
	

	Less: fixed costs
	
	
	4,050
	8,850

	Net profit
	
	
	
	15,750


(d)

Marginal costing and throughput accounting both determine a contribution by calculating the difference between sales revenue and variable costs. However this contribution figure will be higher under throughput accounting since only material costs are recognised as being variable costs. Under marginal costing, direct labour costs and certain overhead costs will also be deducted from sales revenues in order to calculate contribution. This is because such costs are variable in nature. Throughput accounting regards such costs as fixed and this is true insofar as they cannot be avoided in the ‘immediate’ sense.
When using marginal costing principles, it is essential that costs are correctly analysed and categorised as fixed or variable if correct decisions regarding product ranking are to be made. For example, in part (b) the variable production conversion cost amounting to $4,800,000 that was calculated in part (a) is described as being ‘variable overhead cost’. Thus we can conclude that all labour costs within Ride Ltd are categorised as fixed production overheads and will not affect the ranking of products within the company under either marginal costing or throughput principles. However, this is not the case with regard to variable overhead costs which are treated differently under marginal costing and throughput principles which is clearly illustrated above.
In marginal costing and throughput accounting the rate of contribution generated per unit of scarce resource can be used to determine the optimum production mix. However, different rankings can occur under each method of which the decision maker must be aware.
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