Revision 1
I.
Activity Based Costing

Question 1

The Gadget Co produces three products, A, B and C, all made from the same material. Until now, it has used traditional absorption costing to allocate overheads to its products. The company is now considering an activity based costing system in the hope that it will improve profitability. Information for the three products for the last year is as follows:
	
	A
	B
	C

	Production and sales volumes (units)
	15,000
	12,000
	18,000

	Selling price per unit
	$7.50
	$12
	$13

	Raw material usage (kg) per unit
	2
	3
	4

	Direct labour hours per unit
	0.1
	0.15
	0.2

	Machine hours per unit
	0.5
	0.7
	0.9

	Number of production runs per annum
	16
	12
	8

	Number of purchase orders per annum
	24
	28
	42

	Number of deliveries to retailers per annum
	48
	30
	62


The price for raw materials remained constant throughout the year at $1·20 per kg. Similarly, the direct labour cost for the whole workforce was $14·80 per hour. The annual overhead costs were as follows:
	
	$

	Machine set up costs
	26,550

	Machine running costs
	66,400

	Procurement costs
	48,000

	Delivery costs
	54,320


Required:

(a)
Calculate the full cost per unit for products A, B and C under traditional absorption costing, using direct labour hours as the basis for apportionment.
(5 marks)
(b)
Calculate the full cost per unit of each product using activity based costing.
(9 marks)

(c)
Using your calculation from (a) and (b) above, explain how activity based costing may help The Gadget Co improve the profitability of each product.
(6 marks)



(20 marks)
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Question 2

Jola Publishing Co publishes two forms of book.
The company publishes a children’s book (CB), which is sold in large quantities to government controlled schools. The book is produced in only four large production runs but goes through frequent government inspections and quality assurance checks.
The paper used is strong, designed to resist the damage that can be caused by the young children it is produced for. The book has only a few words and relies on pictures to convey meaning.
The second book is a comprehensive technical journal (TJ). It is produced in monthly production runs, 12 times a year. The paper used is of relatively poor quality and is not subject to any governmental controls and consequently only a small number of inspections are carried out. The TJ uses far more machine hours than the CB in its production.
The directors are concerned about the performance of the two books and are wondering what the impact would be of a switch to an activity based costing (ABC) approach to accounting for overheads. They currently use absorption costing, based on machine hours for all overhead calculations. They have accurately produced an analysis for the accounting year just completed as follows:
	
	CB
	TJ

	
	$ per unit
	$ per unit
	$ per unit
	$ per unit

	Direct production costs
	
	
	
	

	Paper
	0.75
	
	0.08
	

	Printing ink
	1.45
	
	4.47
	

	Machine costs
	1.15
	
	1.95
	

	
	
	3.35
	
	6.50

	Overheads
	
	2.30
	
	3.95

	Total cost
	
	5.65
	
	10.45

	Selling price
	
	9.05
	
	13.85

	Margin
	
	3.40
	
	3.40


The main overheads involved are:
	Overhead
	% of total overhead
	Activity driver

	Property costs
	75.0%
	Machine hours

	Quality control
	23.0%
	Number of inspections

	Production set up costs
	2.0%
	Number of set ups


If the overheads above were re-allocated under ABC principles then the results would be that the overhead allocation to CB would be $0.05 higher and the overhead allocated to TJ would be $0.30 lower than previously.
Required:
(a)
Explain why the overhead allocations have changed in the way indicated above.


(8 marks)

(b)
Briefly explain the implementation problems often experienced when ABC is first introduced.
(4 marks)

The directors are keen to introduce ABC for the coming year and have provided the following cost and selling price data:
1.
The paper used costs $2 per kg for a CB but the TJ paper costs only $1 per kg. The CB uses 400g of paper for each book, four times as much as the TJ uses.

2.
Printing ink costs $30 per litre. The CB uses one third of the printing ink of the larger TJ. The TJ uses 150ml of printing ink per book.

3.
The CB needs six minutes of machine time to produce each book, whereas the TJ needs 10 minutes per book. The machines cost $12 per hour to run.

4.
The sales prices are to be $9·30 for the CB and $14·00 for the TJ.
As mentioned above there are three main overheads, the data for these are:
	Overhead
	Annual cost for the coming year

	
	$

	Property costs
	2,160,000

	Quality control
	668,000

	Production set up costs
	52,000

	Total
	2,880,000


The CB will be inspected on 180 occasions next year, whereas the TJ will be inspected just 20 times.
Jola Publishing will produce its annual output of 1,000,000 CBs in four production runs and approximately 10,000 TJs per month in each of 12 production runs.
Required:

(c)
Calculate the cost per unit and the margin for the CB and the TJ using machine hours to absorb the overheads.
(5 marks)

(d)
Calculate the cost per unit and the margin for the CB and the TJ using activity based costing principles to absorb the overheads.
(8 marks)



(25 marks)
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II.
Life Cycle Costing
Question 3

Fit Co specialises in the manufacture of a small range of hi-tech products for the fitness market. They are currently considering the development of a new type of fitness monitor, which would be the first of its kind in the market. It would take one year to develop, with sales then commencing at the beginning of the second year. The product is expected to have a life cycle of two years, before it is replaced with a technologically superior product. The following cost estimates have been made.
	
	Year 1
	Year 2
	Year 3

	Units manufactured and sold
	
	100,000
	200,000

	Research and development costs
	$160,000
	
	

	Product design costs
	$800,000
	
	

	Marketing costs
	$1,200,000
	$1,000,000
	$1,750,000

	Manufacturing costs:
	
	
	

	Variable cost per unit
	
	$40
	$42

	Fixed production costs
	
	$650,000
	$1,290,000

	Distribution costs:
	
	
	

	Variable cost per unit
	
	$4
	$4.50

	Fixed distribution costs
	
	$120,000
	$120,000

	Selling costs:
	
	
	

	Variable cost per unit
	
	$3
	$3.20

	Fixed selling costs
	
	$180,000
	$180,000

	Administration costs
	$200,000
	$900,000
	$1,500,000


Note: You should ignore the time value of money.
Required:

(a)
Calculate the life cycle cost per unit.
(6 marks)
(b)
After preparing the cost estimates above, the company realises that it has not taken into account the effect of the learning curve on the production process. The variable manufacturing cost per unit above, of $40 in year 2 and $42 in year 3, includes a cost for 0·5 hours of labour. The remainder of the variable manufacturing cost is not driven by labour hours. The year 2 cost per hour for labour is $24 and the year 3 cost is $26 per hour. Subsequently, it has now been estimated that, although the first unit is expected to take 0·5 hours, a learning curve of 95% is expected to occur until the 100th unit has been completed.
Calculate the revised life cycle cost per unit, taking into account the effect of the learning curve.

Note: the value of the learning co-efficient, b, is –0·0740005.
(10 marks)
(c)
Discuss the benefits of life cycle costing.
(4 marks)



(20 marks)
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III.
Limiting Factor and Throughput Accounting
Question 4

BVX Limited manufactures three garden furniture products - chairs, benches and tables. The budgeted unit cost and resource requirements of each of these items is detailed below:
	
	Chair
	Bench
	Table

	
	$
	$
	$

	Timber cost
	5.00
	15.00
	10.00

	Direct labour cost
	4.00
	10.00
	8.00

	Variable overhead cost
	3.00
	7.50
	6.00

	Fixed overhead cost
	4.50
	11.25
	9.00

	
	16.50
	43.75
	33.00

	
	
	
	

	Budgeted volumes per annum
	4,000
	2,000
	1,500


These volumes are believed to equal the market demand for these products.
The fixed overhead costs are attributed to the three products on the basis of direct labour hours.
The labour rate is $4.00 per hour.

The cost of timber is $2.00 per square metre

The products are made from a specialist timber.

A memo from the purchasing manager advises you that because of a problem with the supplier it is to be assumed that this specialist timber is limited in supply to 20,000 square metres per annum.

The sales director has already accepted an order for 500 chairs, 100 benches and 150 tables, which if not supplied would incur a financial penalty of $2,000. These quantities are included in the market demand estimates above.
The selling prices of the three products are:
	Chair
	$20.00

	Bench
	$50.00

	Table
	$40.00


Required:

(a)
Determine the optimum production plan and state the net profit that this should yield per annum.
(10 marks)

(b)
Calculate and explain the maximum prices which should be paid per sq. metre in order to obtain extra supplies of the timber.
(5 marks)
Question 5
Thin Co is a private hospital offering three types of surgical procedures known as A, B and C. Each of them uses a pre-operative injection given by a nurse before the surgery. Thin Co currently rent an operating theatre from a neighbouring government hospital. Thin Co does have an operating theatre on its premises, but it has never been put into use since it would cost $750,000 to equip. The Managing Director of Thin Co is keen to maximise profits and has heard of something called ‘throughput accounting’, which may help him to do this. The following information is available:
1.
All patients go through a five step process, irrespective of which procedure they are having:
– step 1: consultation with the advisor;

– step 2: pre-operative injection given by the nurse;

– step 3: anaesthetic given by anaesthetist;

– step 4: procedure performed in theatre by the surgeon;

– step 5: recovery with the recovery specialist.
2.
The price of each of procedures A, B and C is $2,700, $3,500 and $4,250 respectively.

3.
The only materials’ costs relating to the procedures are for the pre-operative injections given by the nurse, the anaesthetic and the dressings. These are as follows:
	
	Procedure A
	Procedure B
	Procedure C

	
	$ per procedure
	$ per procedure
	$ per procedure

	Pre-operative nurse’s injections
	700
	800
	1,000

	Anaesthetic
	35
	40
	45

	Dressings
	5.60
	5.60
	5.60


4.
There are five members of staff employed by Thin Co. Each works a standard 40-hour week for 47 weeks of the year, a total of 1,880 hours each per annum. Their salaries are as follows:
– Advisor: $45,000 per annum;

– Nurse: $38,000 per annum;

– Anaesthetist: $75,000 per annum;

– Surgeon: $90,000 per annum;

– Recovery specialist: $50,000 per annum.
The only other hospital costs (comparable to ‘factory costs’ in a traditional manufacturing environment) are general overheads, which include the theatre rental costs, and amount to $250,000 per annum.
5.
Maximum annual demand for A, B and C is 600, 800 and 1,200 procedures respectively. Time spent by each of the five different staff members on each procedure is as follows:
	
	Procedure A
	Procedure B
	Procedure C

	
	Hours per procedure
	Hours per procedure
	Hours per procedure

	Advisor
	0.24
	0.24
	0.24

	Burse
	0.27
	0.28
	0.30

	Anaesthetist
	0.25
	0.28
	0.33

	Surgeon
	0.75
	1
	1.25

	Recovery specialist
	0.60
	0.70
	0.74


Part hours are shown as decimals e.g. 0.24 hours = 14.4 minutes (0.24 × 60).

Surgeon’s hours have been correctly identified as the bottleneck resource.
Required:

(a)
Calculate the throughput accounting ratio for procedure C.

Note: It is recommended that you work in hours as provided in the table rather than minutes.
(6 marks)
(b)
The return per factory hour for products A and B has been calculated and is $2,612.53 and $2,654.40 respectively. The throughput accounting ratio for A and B has also been calculated and is 8.96 and 9.11 respectively.
Calculate the optimum product mix and the maximum profit per annum.
(7 marks)

(c)
Assume that your calculations in part (b) showed that, if the optimum product mix is adhered to, there will be excess demand for procedure C of 696 procedures per annum. In order to satisfy this excess demand, the company is considering equipping and using its own theatre, as well as continuing to rent the existing theatre. The company cannot rent any more theatre time at either the existing theatre or any other theatres in the area, so equipping its own theatre is the only option. An additional surgeon would be employed to work in the newly equipped theatre.
Required:

Discuss whether the overall profit of the company could be improved by equipping and using the extra theatre.

Note: Some basic calculations may help your discussion.
(7 marks)


(20 marks)
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