Chapter 4 Product Life Cycle Costing
1.
Objectives

1.1
Explain the concept of life cycle costing.
1.2
Describe the phase of life cycle costing.

1.3
Describe how to maximize the return of over the product life cycle.

1.4
Identify the benefits of life cycle costing.

1.5
Explain the implications of using life cycle costing especially in assisting management with decisions.
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2.
The Nature of Life Cycle Costing

	2.1
	Life Cycle Costing

	
	Life cycle costing tracks and accumulates costs and revenues attributable to each product over the entire product life cycle.


2.2
A product’s life cycle costs are incurred from its design stage through development to market launch, production and sales, and finally to its eventual withdrawal from the market.

2.3
A product life cycle can be divided into five phases.
(a)
Development – The product has a research and development stage where costs are incurred but no revenue is generated. Here, target costing may be used in combination with life cycle costing.

(b)
Introduction – The product is introduced to the market. Potential customers will be unaware of the product or service, and the organization may have to spend further on advertising to bring the product or service to the attention of the market.

When a product is new to the market, and a competitor has not already established a rival product in the market, a company may be able to choose its pricing strategy for the new product.

(i)
If a market penetration (市場滲透) strategy is chosen, the aim should be to sell the product at a low price in order to obtain a large share of the market as quickly as possible. This pricing strategy is therefore based on low prices and high volumes.

(ii)
If a market skimming (市場刮脂策略) strategy is chosen, the aim is to sell at a high price in order to maximize the gross profit per unit sold. Sales volumes will be low, and the product will be purchased only by customers who are willing to pay a high price to obtain a “unique” item. Gradually, the selling price will be reduced, although it will be kept as high as possible for as long as possible. This approach is often used with high technology products.
(c)
Growth – The product gains a bigger market as demand builds up. Sales revenues increases and the product begins to make a profit.
(d)
Maturity – Eventually, the growth in demand for the product will slow down and it will enter a period of relative maturity. It will continue to profitable. The product may be modified or improved, as a means of sustaining its demand.

(e)
Decline – The market will have bought enough of the product and it will therefore reach saturation point. Demand will start to fall. Eventually it will become a loss-maker and this is the time when the organization should decide to stop selling the product or service.
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2.4
The horizontal axis measures the duration of the life cycle, which can last from, say 18 months to several hundred years. Children’s crazes or fad products have very short lives while some products, such as binoculars (invented in the eighteenth century) can last a very long time.

	2.5
	Example 1

	
	ABC Co specializes in the manufacture of solar panels. It is planning to introduce a new slimline solar panel specially designed for small houses. Development of the new panel is to begin shortly and Solaris is in the process of determining the price of the panel. It expects the new product to have the following costs.

Year 1

Year 2

Year 3

Year 4

Units manufactured and sold

2,000

15,000

20,000

5,000

$

$

$

$

R&D costs

1,900,000

100,000

Marketing costs

100,000

75,000

50,000

10,000

Production cost per unit

500

450

400

450

Customer service costs per unit

50

40

40

40

Disposal of specialist equipment

300,000

The Marketing Director believes that customers will be prepared to pay $500 for a solar panel but the Financial Director believes this will not cover all of the costs throughout the lifecycle.

Required:

Calculate the cost per unit looking at the whole life cycle and comment on the suggested price.

Solution:

Lifecycle cost

$000

R&D (1,900 + 100)

2,000

Marketing (100 + 75 + 50 + 10)

235

Production (1,000 + 6,750 + 8,000 + 2,250)

18,000

Customer service (100 + 600 + 800 + 200)

1,700

Disposal

300
Total lifecycle costs

22,235

Total production (‘000 units)
42
Cost per unit

529.40

The total lifecycle costs are $529.40 per solar panel which is higher than the price proposed by the marketing director. Solaris will either have to charge a higher price or look at ways to reduce costs.
It may be difficult to increase the price if customers are price sensitive and are not prepared to pay more. Costs could be reduced by analysing each part of the costs throughout the life cycle and actively seeking cost savings. For example, using different materials, using cheaper staff or acquiring more efficient technology.


3.
Maximising the Return over the Product Life Cycle
3.1
Design costs out of products

3.1.1
Between 70% to 90% of a product’s life cycle costs are determined by decisions made early in the life cycle, at the design or development stage. The following figure illustrates a typical pattern of cost commitment and cost incurrence during the three stages of a product’s life cycle – the planning and design stage, the manufacturing stage and the service and abandonment stage.

3.1.2
You will see from the figure that approximately 80% of a product’s costs are committed or locked in during the planning and design stage. At this stage product designers determine the product’s design and the production process. In contrast, the majority of costs are incurred at the manufacturing stage, but they have already become locked-in at the planning and design stage and are difficult to alter.
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3.2
Minimise the time to market

3.2.1
Competitors watch each other very carefully to determine what types of product their rivals are developing. If an organization is launching a new product it is vital to get it to the market place as soon as possible. This will give the product as long a period as possible without a rival in the market place and should mean increased market share in the long run.
3.2.2
Furthermore, the life span may not proportionally lengthen if the product’s launch is delayed and so sales may be permanently lost. It is usual for the product’s overall profitability to fall by 25% if the launch is delayed by six months. This means that it is usually worthwhile incurring extra costs to keep the launch on schedule or to speed up the launch.

3.3
Maximise the length of the life span
3.3.1
Product life cycles are not predetermined; they are set by the actions of management and competitors. Once developed, some products lend themselves to a number of different uses; this is especially true of materials, such as plastic, PVC, nylon and other synthetic materials. The life cycle of the material is then a series of individual product curves nesting on top of each other as shown below.
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3.3.2
By entering different national or regional markets one after another an organisation may be able to maximise revenue. This allows resources to be better applied, and sales in each market to be maximised. On the other hand, in today's fast moving world, an organisation could lose out to a competitor if it failed to establish an early presence in a particular market.
3.4
Minimise breakeven time
3.4.1
A short breakeven time is very important in keeping an organisation liquid. The sooner the product is launched the quicker the research and development costs will be repaid, providing the organisation with funds to develop further products.
4.
Implications of Using Life Cycle Costing

4.1
Traditional costing systems do not attempt to measure the profitability of a product over its entire life.

4.2
Life cycle costing compares the revenues and costs of the product over its entire life. This has many benefits.

(a)
The potential profitability of products can be assessed before major development of the product is carried out and costs incurred. Non-profit-making products can be abandoned at an early stage before costs are committed.

(b)
Techniques can be used to reduce costs over the life of the product.

(c)
Pricing strategy can be determined before the product enters production. This may lead to better control of marketing and distribution costs.

(d)
Attention can be focused on reducing the research and development phase to get the product to market as quickly as possible. The longer the company can operate without competitors entering the market the more revenue can be earned and the sooner the product will reach the breakeven point.

(e)
By monitoring the actual performance of products against plans, lessons can be learnt to improve the performance of future products. It may also be possible to improve the estimating techniques used.
4.3
An understanding of the product life cycle can also assist management with decisions with:
(a)
Pricing;

(b)
Performance management;

(c)
Decision-making

4.4
Pricing. As a product moves from one stage in its life cycle to the next, a change in pricing strategy might be necessary to maintain market share. For example, prices might be reduced as a product enters its maturity phases (and annual sales volume stops rising).
4.5
Performance management. As a product moves from one stage of its life cycle to another, its financial performance will change. Management should understand that an improvement or decline in performance could be linked to changes in the life cycle and should therefore (to some extent at least) be expected.
4.6
Decision-making. In addition to helping management with decisions on pricing, an understanding of life cycle costing can also help with decisions about making new investments in the product (new capital expenditure) or withdrawing a product from the market.
Examination Style Questions
Question 1 – Life Cycle Costing and target costing

Traditional cost control systems focused on cost containment rather than cost reduction. Today, cost management focuses on process improvement and the identification of how processes can be more effectively and efficiently performed to result in cost reductions.

Required:

Discuss how the cost management techniques of target costing and life cycle costing differ from the traditional cost containment approach and how each seeks to achieve cost reduction.


(10 marks)

Question 2 – Life Cycle Costing and ABC

Les Saturniens SA makes digital watches. Les Saturniens is preparing a product life cycle budget for a new watch, MX3. Development on the new watch with features such as a calculator and a daily diary is to start shortly. Les Saturniens expects the watch to have a product life cycle of 3 years. Estimates about MX3 are as follows:

	
	Year 1
	Year 2
	Year 3

	Units manufactured and sold
	50,000
	200,000
	150,000

	Price per watch
	$45
	$40
	$35

	R&D and design costs
	900,000
	100,000
	-

	Manufacturing
	
	
	

	Variable cost per watch
	$16
	$15
	$15

	Variable cost per batch
	$700
	$600
	$600

	Watches per batch
	400
	500
	500

	Fixed costs
	600,000
	600,000
	600,000

	Marketing
	
	
	

	Variable cost per watch
	$3.60
	$3.20
	$2,80

	Fixed costs
	$400,000
	$300,000
	$300,000

	Distribution
	
	
	

	Variable cost per watch
	$1
	$1
	$1

	Variable cost per batch
	$120
	$120
	$100

	Watches per batch
	200
	160
	$120

	Fixed costs
	$240,000
	$240,000
	$240,000

	Customer service costs per watch
	$2
	$1.50
	$1.50


Required:

(a)
Calculate the budgeted life cycle operating profit for the new watch.

(b)
What percentage of the budgeted product life cycle costs will be incurred at the end of the R&D and design stages?

(c)
An analysis reveals that 80% of the total product life cycle costs of the new watch will be locked in at the end of the R&D and design stages. What implications would this finding have on managing MX3’s costs?

(d)
Les Saturniens’ Market Research Department estimates that reducing MX3’s price by $3 each year will increase sales by 10% each year. If sales increase by 10%, Les Saturniens plans to increase manufacturing and distribution batch sizes by 10% as well. Assume that all variable costs per watch, variable costs per batch and fixed costs will remain the same. Should Les Saturniens reduce MX3’s price by $3?

Question 3 – Life Cycle Costing and Budgeting

Wargrin designs, develops and sells many PC games. Games have a short lifecycle lasting around three years only. Performance of the games is measured by reference to the profits made in each of the expected three years of popularity. Wargrin accepts a net profit of 35% of turnover as reasonable. A rate of contribution (sales price less variable cost) of 75% is also considered acceptable.
Wargrin has a large centralised development department which carries out all the design work before it passes the completed game to the sales and distribution department to market and distribute the product.
Wargrin has developed a brand new game called Stealth and this has the following budgeted performance figures.
The selling price of Stealth will be a constant $30 per game. Analysis of the costs show that at a volume of 10,000 units a total cost of $130,000 is expected. However at a volume of 14,000 units a total cost of $150,000 is expected. If volumes exceed 15,000 units the fixed costs will increase by 50%.
Stealth’s budgeted volumes are as follows:

	
	Year 1
	Year 2
	Year 3

	Sales volume
	8,000 units
	16,000 units
	4,000 units


In addition, marketing costs for Stealth will be $60,000 in year one and $40,000 in year two. Design and development costs are all incurred before the game is launched and has cost $300,000 for Stealth. These costs are written off to the income statement as incurred (i.e. before year 1 above).
Required:
(a)
Explain the principles behind lifecycle costing and briefly state why Wargrin in particular should consider these lifecycle principles.
(4 marks)
(b)
Produce the budgeted results for the game ‘Stealth’ and briefly assess the game’s expected performance, taking into account the whole lifecycle of the game.
(9 marks)

(c)
Explain why incremental budgeting is a common method of budgeting and outline the main problems with such an approach.
(6 marks)

(d)
Discuss the extent to which a meaningful standard cost can be set for games produced by Wargrin. You should consider each of the cost classifications mentioned above.




(6 marks)


(Total 25 marks)
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Question 4 – Life Cycle Costing

A company manufactures MP3 players. It is planning to introduce a new model and development will begin very soon. It expects the new product to have a life cycle of 3 years and the following costs have been estimated.
	
	Year 0
	Year 1
	Year 2
	Year 3

	Units manufactured and sold
	
	25,000
	100,000
	75,000

	Price per unit
	
	$90
	$80
	$70

	R&D costs
	$850,000
	$90,000
	-
	-

	Production costs
	
	
	
	

	Variable cost per unit
	
	$30
	$25
	$25

	Fixed costs
	
	$500,000
	$500,000
	$500,000

	Marketing costs
	
	
	
	

	Variable cost per unit
	
	$5
	$4
	$3

	Fixed costs
	
	$300,000
	$200,000
	$200,000

	Distribution costs
	
	
	
	

	Variable cost per unit
	
	$1
	$1
	$1

	Fixed costs
	
	$190,000
	$190,000
	$190,000

	Customer service costs per unit
	
	$3
	$2
	$2


Required:

(a)
Explain life cycle costing and state what distinguishes it from more traditional management accounting techniques.
(10 marks)

(b)
Calculate the cost per unit looking at the whole lifecycle and comment on the price to be charged.
(7 marks)



(Total 17 marks)

Question 5 – Life Cycle Costing

W has recently completed the development and testing of a new product which has cost $400,000. It has also bought a machine to produce the new product costing $150,000. The production machine is capable of producing 1,000 units of the product per month and is not expected to have residual value due to its specialized nature.
The company has decided that the unit selling prices it will charge will change with the cumulative numbers of units sold as follows.
	Cumulative sales units
	Selling price

$ per unit in this band

	0 to 2,000
	100

	2,001 to 7,000
	80

	7,001 to 14,500
	70

	14,501 to 54,500
	60

	54,501 and above
	40


Based on these selling prices, it is expected that sales demand will be as shown below.
	Months
	Sales demand per month (units)

	1 – 10
	200

	11 – 20
	500

	21 – 30
	750

	31 – 70
	1,000

	71 – 80
	800

	81 – 90
	600

	91 – 100
	400

	101 – 110
	200

	Thereafter
	Nil


Unit variable costs are expected to be as follows.

	
	$ per unit

	First 2,000 units
	50

	Next 12,500 units
	40

	Next 20,000 units
	30

	Next 20,000 units
	25

	Thereafter
	30


W operates a Just-in-time (JIT) purchasing and production system and operates its business on a cash basis.

A columnar cash flow statement showing the cumulative cash flow of the product after its introduction and growth stages has already been completed and this is set out below.
	
	Introduction
	Growth

	Months
	1 – 10
	11 – 20
	21 – 30

	Number of units produced and sold
	2,000
	5,000
	7,500

	Selling price per unit
	$100
	$80
	$70

	Unit variable cost
	$50
	$40
	$40

	Unit contribution
	$50
	$40
	$30

	Total contribution
	$100,000
	$425,000

	Cumulative 
	($450,000)
	($25,000)


Required:

(a)
Complete the cash flow statement for each of the remaining two stages of the product’s life cycle. Do not copy the introduction and growth stages in your answer. Ignore the time value of money.
(5 marks)

(b)
Explain, using your answer to (a) above and the data provided, the possible reasons for the changes in costs and selling prices during the life cycle of the product.
(5 marks)

(Total 10 marks)
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