18

CHAPTER 14
LIFE CYCLE COSTING
CHAPTER INDEX                                                                                  
· CONCEPT    
· STAGES OF LIFE CYCLE     
· ESSENTIALS OF LIFE CYCLE COSTING   
· BENEFITS    
· THEORETICAL QUESTIONS  

14.1 CONCEPT 
Life cycle costing is an alternative approach to cost management. While the other methods of cost management generally look at the ‘post-production process commencement’ costs, Life-cycle costing evaluates what a product or service will cost over its entire life, from the conception through growth, maturity and to its and eventual conclusion. The life-cycle cost of a product/service includes the cost of development and design, introduction, production, distribution, post sales service, product take-back and abandonment; that is, ‘from cradle to grave’.
There are two concepts regarding the “Life-Cycle Costing”:
(i) Total cost of ownership
(ii) Product life cycle costing ( Also referred as Sales Life Cycle Costing)
14.1-1 TOTAL COST OF OWNERSHIP
Life cycle costing is a process to determine the sum of all the costs associated with an asset, including acquisition (net of net realizable value), installation, operation, maintenance and refurbishment costs, 
14.1-2 PRODUCT LIFE CYCLE COSTING                                                                                                                        
“Products, like people, are mortal.” They get introduced, grow, mature and finally disappear. The product life cycle concept holds that all products have a life cycle. For taking the decision regarding introducing a product, Life cycle costing accumulates the revenues and costs associated with the various stages of a product’s life cycle. 
The most important aspect to life cycle costing is the inclusion of all upstream and downstream costs. The life cycle cost is the sum of all recurring and one-time costs over the full life span of the product. The life cycle cost includes:
(i) R & D costs, designing costs, tooling cost, purchase cost, and installation cost, 
(ii) Operating costs, maintenance and upgrade costs, 
(iii) Selling and distribution costs, post-sales service costs including warranty costs, and,
(iv) Abandonment costs (environment clean-up disposal and decommissioning costs) and residual value at the end of its useful life.
Life cycle costing is a complete movie of the product/project and not just a snapshot.
14.2 STAGES OF LIFE CYCLE 
A product life cycle has 4 stages. 
The first stage is the introduction stage. Under this stage the sales will be low and the customers will know about the product. The main goal of this stage is to establish a market and create primary demand for the product. The advertising costs are high under this stage. The company suffers loss in this phase. 
The second stage is the growth phase. Under this stage there will be a rapid growth in the sales. Profit making starts in this phase. 
The third stage is the maturity stage. It is described as top sales stage. Under this stage the company is most profitable. The main concern is to maintain the market share and extend the product life cycle. 
The last stage is the decline stage. There is over capacity. Under this stage the market becomes saturated and the product tends to become obsolete.
	Stages →
	Introduction
	Growth
	Maturity
	Decline

	Sales 
	Low
	Rapidly Rising
	Top sales
	Declining

	Customers 
	Innovators
	Early adopters
	Majority
	Laggards

	Costs 
	High ratio of cost to sales
	Ratio of cost to sales declines
	Low ratio of cost to sales
	Rise in the ratio   to sales

	Profit 
	Loss
	Rising Profit
	High Profit
	Declining profit

	Competitors 
	Few
	Rising number
	Majority
	Declining number
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Q. No. 14.1 A company’s four products, M,N,O and P are in the market. Identify the phase of life cycle for each product with a brief reason:
	M
	There is a lot of competition. Quantity sold has been increasing at 10%, 8% and 7% in the last three years.

	N
	Until last year, N had no competition. Suddenly the company finds 4 new products very similar to N in the market. However, N continues to have good sales.

	O
	There is intense competition. Achieving targeted sales is becoming increasingly difficult. Hence, the company is introducing slightly modified features in the market.

	P
	Huge inventory of P is available. P is being sold, but there are many products in the market which are priced lesser than P, but have the same utility as P.


(CA Final Nov. 2010)
Answer
	Products 
	Stage
	Reason

	M
	Maturity 
	 Increasing sales in spite of competition.

	N
	Growth 
	Rising number of competitors. 

	O
	Maturity 
	Facing competition by introducing modified products.

	P
	Declining 
	Huge inventory. Availability of cheaper substitutes.


Q. No. 14.2 : BEL launches a deluxe type walkman in the market. The market research study reveals  that a that there is total market demand of 20,000 units/month of such walkman, thus launched, exit.       Variable cost per unit is Rs.640 and selling price is 125% of variable cost. Fixed cost is Rs. 20,00,000 per month.  The demand of the BEL’s walkman can be described as   Q1 = [2000t1 – {50(t1)2}] where Q is demand in units and t is the time in months from its introduction in the market. When 50% of the market has been penetrated the company revises the selling price to 150% of variable cost for subsequent months till it captures the whole market. The profit earned during the maturity stage is Rs.33 Crores. 
On the completion of maturity stage, a competitor WEL enters the market with a new brand of walkman. This increases the market size to 21,500. WEL’s demand function is Q1 = 2500t1 – 30(t1)2. Introduction of new brand results in decline of demand for BEL’s walkman though the total demand remains unchanged.  The BEL reduces the price of Deluxe to Rs.880. When the sale of deluxe brand drops around 1500 units/month, BEL discards the product.
Determine the Product life cycle of the product. (ICWA Final June 1996)
Answer
	Months 
	Demand of BEL’s walkman Deluxe (Units)
	Contribution (Rs.)
	Stage

	1
	2000t1 – (50t1)2 = 2000x1 –50x(1)2
	1,950
	3,12,000
	Introduction

	2
	2000x2 –50x(2)2
	3,800
	6,08,000
	Introduction

	3
	2000x3 –50x(3)2
	5,550
	8,88,000
	Introduction

	4
	2000x4 –50x(4)2
	7,200
	11,52,000
	Introduction

	5
	2000x5 –50x(5)2
	8750
	14,00,000
	Introduction

	6
	2000x6 –50x(6)2
	10,200
	16,32,000
	Introduction

	7
	2000x7 –50x(7)2
	11,550
	36,96,000
	Growth

	8
	2000x8 –50x(8)2
	12,800
	40,96,000
	Growth

	9
	2000x9 –50x(9)2
	13,950
	40,64,000
	Growth

	10
	2000x10 –50x(10)2
	15,,000
	48,00,000
	Growth

	11
	2000x11 –50x(11)2
	15,950
	51,04,000
	Growth

	12
	2000x12 –50x(12)2
	16,800
	53,76,000
	Growth

	13
	2000x13 –50x(13)2
	17,550
	56,16,000
	Growth

	14
	2000x14 –50x(14)2
	18,200
	58,24,000
	Growth

	15
	2000x15 –50x(15)2                                           
	18,750
	60,00,000
	Growth

	16
	2000x16 –50x(16)2                                          
	19,200
	61,44,000
	Growth

	17
	2000x17 –50x(17)2                                           
	19,550
	62,56,000
	Growth

	18
	2000x18 –50x(18)2                                           
	19,800
	63,36,000
	Growth

	19
	2000x19 –50x(19)2                                          
	19,950
	63,84,000
	Growth

	20
	2000x20 –50x(20)2                                           
	20,000
	64,00,000
	Maturity

	
	Maturity period                                
                       33,00,00,000
                64,00,000 –20,00,0000
=  75 months
	
	
	

	21 - 94
	
	20,000 each month
	64, 00,000 each month 
	Maturity

	95
	21,500 –[2500t1 – 30(t1)2]                               = 21,500 – [2500x1 -30(1)2 ]
	19,030
	45,67,200
	Decline

	96
	21,500 – [2500x2 -30(2)2 ]
	16,620
	39,88,800
	Decline

	97
	21,500 – [2500x3 -30(3)2 ]
	14,270
	34,24,800
	Decline

	98
	21,500 – [2500x4 -30(4)2 ]
	11,980
	28,75,200
	Decline

	99
	21,500 – [2500x5 -30(5)2 ]
	9,750
	23,40,000
	Decline

	100
	21,500 – [2500x6 -30(6)2 ]
	7,080
	16,99,200
	Decline

	101
	21,500 – [2500x7 -30(7)2 ]
	5,470
	13,12,800
	Decline

	102
	21,500 – [2500x8 -30(8)2 ]
	3,420
	  8.20,000
	Decline

	103
	21,500 – [2500x9 -30(9)2 ]
	1,430
	  3,43,200
	Decline


Q. No. 14.3:  Assume the following budgeted amounts for the product life cycle of a product:
Year 1 and 2
	R & D costs
	Rs. 2,40,000

	Design cost                                    
	Rs. 1,00,000



Years 3 to 7
	
	Onetime costs (Rs)
	Variable cost per unit (Rs)

	Production cost
	65,000
	23

	Marketing cost
	65,000
	25

	Distribution  cost
	55,000
	17

	Customer service cost
	88,000
	31


The marketing department is of the view that in all 6000 units can be sold if the selling price is fixed at Rs.450. If the selling price is increased by 10%, the volume will be reduced by 15%. Selling price of Rs. 700 is likely to result in reduced volume of 3,500 units. Advise.
Answer 
Statement showing profit under each of three Proposals
	
	SP Rs.450
	SP Rs.495
	SP Rs.700

	Sales quantity 
	6,000 Units
	5,100 Units
	3,500 Units

	
	Rs.

	Sales (A)
	27,00,000 (6000x450)
	25,24,500 (5100x495)
	24,50,000 (3500x700)

	Costs:
	
	
	

	(i) R & D
	2,40,000
	2,40,000
	2,40,000

	(ii) Design costs 
	1,00,000
	1,00,000
	1,00,000

	(iii) Production costs                         
	65,000
	65,000
	65,000

	(iv) Marketing costs                         
	65.000
	65.000
	65.000

	(v) Distribution costs                         
	55,000
	55,000
	55,000

	(vi)Customer service  costs                         
	88,000
	88,000
	88,000

	(vii)Variable costs
	5,76,000 (6000x96)
	4,89,600 (5100x96)
	3,36,000 (3500x96)

	Total costs (B)
	11,89,000
	11,02,600
	9,49,000

	Profit (A – B )
	15,11,000
	14,21,900
	15,01,000

	Recommendation: SP of Rs.450 is recommended as this alternative result in maximum amount of profit. 


Q. No. 14.4: Toys Ltd specializes in the manufacture of electronic toys. Development on a new toy called Bullet is to start shortly. The Life cycle of the product is expected to be 5 years (after 2 years of R & D stage). Estimates of the new product are as follows:

Year 1 and 2:
	R & D Costs
	Marketing costs
	Design cost

	Rs.2,40,000
	Rs.5,00,000
	Rs.2,60,000



Years 3 to 7
	
	Production
costs
	Marketing
costs
	Distribution costs
	Customer care costs

	Annual costs →
	Rs. 1,30,000
	Rs. 1,30,000
	Rs. 1,40,000
	Rs.3,04,000

	VC/unit→
	Rs.13
	Rs.7
	Rs.4
	Re.1


 
Besides, the machine set up cost will be Rs.100 per batch and packing cost Rs.10 per batch of sales.

The product will be produced in the production run of 500 units and sold in the batches of 10 units. The company is considering fixing the selling price at Rs.45.

The sales volume is expected as follows:
	Years
	3
	4
	5
	6
	7
	Total

	Sales units
	50,000
	1,00,000
	1,50,000
	70,000
	30,000
	4,00,000



(i) Calculate the budgeted life-cycle operating income for the product.
(ii) What Percentage of the budgeted total product life-cycle costs will be incurred by the end of the R & D and design stages.    
(iii) The marketing department estimates that reducing the price by Rs.2 will increase the unit sales by 15%. In this case, manufacturing batch size will also increase by 15%. Should the price be reduced?
                                                                     Ignore time value of money.

Answer
(i) 
Statement showing budgeted life-cycle operating income for the product.
	
	Calculations
	Rs.

	Sales (A)
	4,00,000 @ Rs.45
	1,80,00,000

	Costs:
	
	

	(i) Research & Development stage
	
	

	R & D cost
	
	2,40,000

	Design costs 
	
	5,00,000

	Marketing costs
	
	2,60,000

	Total (B)
	
	10,00,000

	(ii) Annual costs 
	
	

	Production costs 
	1,30,000 p.a. for 5 years
	6,50,000

	Marketing costs 
	1,30,000 p.a. for 5 years
	6,50,000

	Distribution cost
	1,40,000 p.a. for 5 years
	7,00,000

	Customer care costs 
	3.04,000 p.a. for 5 years
	15.20,000

	Total (C)
	
	35,20,000

	(iii) VC (D)
	4,00,000 units @ Rs.25
	1,00,00,000

	(iv) Batch based costs
	
	

	Setting costs
	800 batches @ Rs.100
	80,000

	Selling costs
	40,000 batches @ Rs.10
	4,00,000

	Total (E)
	
	4,80,0000

	Total costs (B + C + D + E)
	
	1,50,00,000

	Profit (A) - (B + C + D + E)
	
	30,00,000



(ii) % of R & D stage costs to total product life cycle costs 
                          = (10,00,000/1,50,00,000)x100 = 6.67%
(iii) Statement showing  life-cycle operating income for the product on proposed price reduction
	
	Calculations
	Rs.

	Sales (A)
	4,60,000 @ Rs.43
	1,97,80,000

	Costs:
	
	

	(i) Research & Development stage
	
	

	R & D cost
	
	2,40,000

	Design costs 
	
	5,00,000

	Marketing costs
	
	2,60,000

	Total (B)
	
	10,00,000

	(ii) Annual costs 
	
	

	Production costs 
	1,30,000 p.a. for 5 years
	6,50,000

	Marketing costs 
	1,30,000 p.a. for 5 years
	6,50,000

	Distribution cost
	1,40,000 p.a. for 5 years
	7,00,000

	Customer care costs 
	3.04,000 p.a. for 5 years
	15.20,000

	Total (C)
	
	35,20,000

	(iii) VC (D)
	4,60,000 units @ Rs.25
	1,15,00,000

	(iv) Batch based costs
	
	

	Setting costs
	800 batches @ Rs.100
	80,000

	Selling costs
	46,000 batches @ Rs.10
	4,60,000

	Total (E)
	
	5,40,0000

	Total costs (B + C + D + E)
	
	1,65,60,000

	Profit (A) - (B + C + D + E)
	
	32,20,000



Recommendation: The price may be reduced as this proposal enhances the profit.

Q. No. 14.5 Time Ltd specializes in the manufacture of electronic watches. Development on a new watch called Punctual is to start shortly. Development of the product will take I year. The life cycle of the product is expected to be 2 years. The sales volume is expected as follows:
	Year
	Sales units

	1
	80,000

	2
	2,20,000



Estimates of the new product are as follows:

    Year 1:
	R & D costs
	Design cost
	Marketing cost
	Office costs

	Rs. 5,40,000
	Rs.  5,00,000
	Rs. 11,60,000
	Rs.1,70,000


Years 2 to 3 
	
	Year 2
	Year 3

	Fixed Production costs                         
	Rs.5,00,000
	Rs.6,00,000

	Fixed Marketing costs                                                          
	Rs.1,00,000
	Rs.1,10,000

	Fixed Distribution costs                        
	Rs.1,40,000
	Rs.1,20,000

	Fixed customers service cost
	Rs.8,50,000
	Rs.15,00,000



	
	Year 2
	Year 3

	Variable Production costs / unit                       
	Rs.35
	Rs.37

	Variable Marketing costs    / unit                                                      
	Rs.7
	Rs.8

	Variable Distribution costs / unit                       
	Rs.3
	Rs.2

	Variable Customers service cost / unit
	Rs.2
	Rs.3



The labour cost is included in production costs. Production of one unit requires 1 hour of labour. Labour cost is Rs.10 per hour in year 2 and Rs.12 per hour in year 3. Ignoring time value of money, Find the Selling price per unit if the mark is 20% of the Life cycle cost per unit.

Answer:
Calculation of selling price per unit based on Life cycle costs
	
	Year 1
	Year 2
	Year 3
	Total

	Sales units 
	----
	80,000
	2,20,000
	3,00,000

	Costs:
	
	
	
	

	R and D costs 
	5,40,000
	
	
	5,40,000

	Design costs 
	5,00,000
	
	
	5,00,000

	Marketing cost                                
	11,60,000
	
	
	11,60,000

	Office costs                                    
	1,70,000
	
	
	1,70,000

	Variable Production costs                    
	
	28,00,000 (35x80,000)
	81,40,000 (37x2,20,000)
	1,09,40,000

	Variable Marketing costs                                                     
	
	5,60,000 (7x80,000)
	17,60,000 (8x2,20,000)
	23,20,000

	Variable Distribution costs                       
	
	2,40,000 (3x80,000)
	4,40,000 (2x2,20,000)
	6,80,000

	Variable Customers service cost 
	
	1,60,000 (2x80,000)
	6,60,000 (3x2,20,000)
	8,20,000

	Fixed Production costs                         
	
	5,00,000
	6,00,000
	11,00,000

	Fixed Marketing costs                                                          
	
	1,00,000
	1,10,000
	2,10,000

	Fixed Distribution costs                        
	
	1,40,000
	1,20,000
	2,60,000

	Fixed customers service cost
	
	8,50,000
	15,00,000
	23,50,000

	Total Life cycle costs
	
	2,10,50,000

	Cost per unit 
	
	70.17

	Markup per unit (20% of cost)
	
	14.03

	Selling price per unit
	
	84.20



Q. No. 14.6  A Company is planning to come out with a new product which will have a life cycle of 3 years. You have been asked to prepare a Life cycle budget with the help of given details:
	
	Year 1
	Year 2
	Year 3

	No. of units sold 
	50,000
	2,00,000
	1,50,000

	Selling price 
	Rs.500
	Rs.400
	Rs.350

	R & D cost
	9,00,000
	1,00,000
	nil

	Production cost:
Variable cost per unit
FC
	
Rs.200
Rs.70L
	
Rs.150
Rs.70L
	
Rs.150
Rs.70L

	Marketing cost:              Variable cost per unit
FC
	
Rs.100
Rs.30L
	
Rs.70
Rs.25L
	
Rs.60
Rs.25L

	Distribution cost: Variable cost per unit
FC
	
Rs.50
Rs.10L
	
Rs.50
Rs.10L
	
Rs.50
Rs.10L


(a) Prepare  a Life cycle budget
(b) It has been further indicated that if a discount of 10% is given to customers, the units to be sold per year will increase by 5%.Would you recommend the discount? (Adapted ICWA Final June 2009)

Answer
(a)
Life Cycle Budget
	
	Year 1
	Year 2
	Year 3
	Total 

	No. of units sold 
	50,000
	2,00,000
	1,50,000
	4,00,000

	
	Rs.

	Sales (A)
	2,50,00,000
(50,000x500)
	8,00,00,000
(2,00,000x400)
	5,25,00,000
(1,50,000x350)
	15,75,00,000

	Costs: 
	
	
	
	

	R & D cost
	9,00,000
	1,00,000
	---
	10,00,000

	Production cost:
Variable           

FC
	
1,00,00,000
(200x50000)
70,00,000
	
3,00,00,000
(150x2,00,000)
70,00,000
	
2,25,00,000
(150x150000)
70,00,000
	
6,25,00,000

2,10,00,000

	Marketing cost:              Variable 

FC
	
50,00,000
(100x50,000)
30,00,000
	
1,40,00,000
(70x2,00,000)
25,00,000
	
90,00,000
(60x1,50,000)
25,00,000
	
2,80,00,000

80,00,000

	Distribution cost: Variable  

FC
	
25,00,000
(50x50,000)
10,00,000
	
1,00,00,000
(50x2,00,000)
10,00,000
	
75,00,000
(50x1,50,000)
10,00,000
	
2,00,00,000

30,00,000

	Total cost (B)
	
	
	
	14,35,00,000

	Profit (A - B)
	
	
	
	1,40,00,000



(b)      
Statement showing profit under the discount proposal
	
	Year 1
	Year 2
	Year 3
	Total 

	No. of units sold 
	52,500
	2,10,000
	1,57,500
	4,20,000

	
	Rs.

	Sales (A)
	2,36,25,000
(52,500x450)
	7,56,00,000
(2,10,000x360)
	4,96,12,500
(1,57,500x315)
	14,88,37,500

	Costs: 
	
	
	
	

	R & D cost
	9,00,000
	1,00,000
	---
	10,00,000

	Production cost:
Variable           

FC
	
1,05,00,000
(200x52,500)
70,00,000
	
3,15,00,000
(150x2,10,000)
70,00,000
	
2,36,25,000
(150x157500)
70,00,000
	
6,56,25,000

2,10,00,000

	Marketing cost:              Variable 

FC
	
52,50,000
(100x52,500)
30,00,000
	
1,47,00,000
(70x2,10,000)
25,00,000
	
94,50,000
(60x1,57,500)
25,00,000
	
2,94,00,000

80,00,000

	Distribution cost: Variable  

FC
	
26,25,000
(50x52,500)
10,00,000
	
1,05,00,000
(50x2,10,000)
10,00,000
	
78,75,000
(50x1,57,500)
10,00,000
	
2,10,00,000

30,00,000

	Total cost (B)
	
	
	
	14,90,25,000

	Loss (B - A)
	
	1,87,500



Recommendation: The discount proposal may not be accepted as it results in loss

Q. No. 14.7 : Madhav Ltd is considering developing   two new products, A and B. The Management Accountant presents the following Life Cycle Budget for the two products: (Rs.)
	
	Product  A
	Product B
	Total

	Sales 
	50L
	60L
	110L

	Cost of goods sold
	25L
	30L
	55L

	Gross profit 
	25L
	30L
	55L

	R & D cost
	
	
	(20L)

	Marketing cost 
	
	
	(5.50L)

	Designing costs 
	
	
	(13.00L)

	Profit 
	
	
	16.50L


The chairman does not approve the project as the company’s policy is that net profit should be at least equal to 16% of sales. He is willing to go even for the either of the two products if the company’s policy is adhered to. The Management Accountant finds that 60% of R and D costs, 40% of marketing costs and 30% of the designing costs are incurred for  A and balance for B. Advise the chairman.
Answer                                                                                                                                                                    
Statement showing profit from only A
	
	
	Rs.

	Sales 
	
	50L

	Cost of goods sold 
	
	25L

	Gross Profit 
	
	25L

	R & D 
	20Lx0.60
	(12L)

	Marketing cost
	5.50Lx0.40
	(2.20L)

	Design costs 
	13Lx0.30
	(3.90L)

	Profit 
	
	6.90L

	Profit as % of sales
	
	13.80


Statement showing profit from only B
	
	
	Rs.

	Sales 
	
	60L

	Cost of goods sold 
	
	30L

	Gross Profit 
	
	30L

	R & D 
	20Lx0.40
	(8L)

	Marketing cost
	5.50Lx0.60
	(3.30L)

	Design costs 
	13Lx0.70
	(9.10L)

	Profit 
	
	9.60L

	Profit as % of sales
	
	16


Recommendation: The second alternative is recommended as this alternative meets the requirement of the policy.
Q. No. 14.8: XYZ Ltd supports the concept of Life Cycle Costing for new investment decisions. The company is to replace a machine. Two models are available in the market which will serve the purpose of the company. The details are as follows:
	
	Model AB
	Model CD

	Life 
	10 years
	5 years

	Cost 
	Rs.19,000
	Rs.13,000

	Scrap value
	Rs.3,000
	Rs.3,000

	Annual repair cost
	Rs.2,000
	Rs.2,600

	One time overhaul cost
	Rs.4,000 (end of 8th year)
	Rs.2,000 (end of 4th year)

	Cost of funds 
	10%
	10%


If CD is chosen, it is likely that it would be replaced at the end of 5 years by another CD machine. Recommend, which machine should be purchased? (ICWA Final June 2010)
Answer
Calculation of NPV of cost of each of the two proposals
	
	Period
	Present value factor
	Model AB
	Model CD

	
	
	
	Cash flow
	Present Value
	Cash flow
	Present Value

	Investment
	0
	1
	19,000
	19,000
	13,000
	13,000

	Annual repairs
	1-10
	6.145
	2,000 p.a.
	12,290
	2,600 p.a.
	15,977

	Overhaul cost
	4
	0.683
	--
	--
	2,000
	1,366

	Scrap
	5
	0.621
	--
	--
	- 3,000
	-1,863

	Investment
	5
	0.621
	--
	--
	13,000
	8,073

	Overhaul cost
	8
	0.466
	4,000
	1864
	
	

	Overhaul cost
	9
	0.424
	
	
	2,000
	848

	Scrap
	10
	0,386
	-3,000
	-1,158
	- 3,000
	-1,158

	NPV of cost
	
	
	
	31,996
	
	36,243


Recommendation; Model AB is recommended on account of lower NPV of cost.
Q. No. 14.9 The Board of Directors XY Co. Limited are considering a new type of handy sewing machine which their R & D has developed. The expenditure so far on research has been Rs.95,000 and a consultant’s report has been prepared at a cost of Rs.22,500. The report provides the following information:
	Cost of production per unit :
Material 
Labour 
Fixed Overheads (Based on Company’s normal allocation rates)
	
Rs.45.00
Rs.75.00
Rs.20.00
Rs.140.00

	Anticipated Additional fixed costs:
Rent for additional space Rs.1,25,000 p.a.
Other additional fixed costs Rs.70,000 p.a. 



New machine will be built with the available facilities with a cost of Rs.1,10,000(material Rs.90,000 and Labour Rs.20,000). The materials are readily available in the stores which are regularly used. However, these are to be replenished immediately. The price of these materials have since been increased by 50%. Scrap value of the machine at the end of the 10th year is estimated at Rs.20,000. The product scraps generated can be disposed off at the end of year 10 for a price of Rs.143,000.
	Years 1-5
	Years 6 -10

	Demand (Units)
	Probability
	Demand (Units)
	Probability

	40,000
	0.15
	24,000
	0.30

	20,000
	0.60
	16,000
	0.50

	12,000
	0.25
	4,000
	0.20


It is estimated that the commercial life of the machine will be no longer than 10 years and after tax cost of capital is 10%. The full cost of the machine will be depreciated on straight line basis which is allowed for computing the taxable income, over a period of 10 years. Tax rate is 30%.
	
DCF factors at 10% →
	1-5   (cumulative)
	6-10 (cumulative)
	10th year

	
	3.79
	2.355
	0.386



Compute the minimum price for the handy sewing machine. (CA Final Nov. 2012)

Answer
Working note(1)
	Expected demand   Years 1-5
	40000X0.15  +  20000X0.60  + 12,000X0.25 = 21,000 units

	Expected demand   Years 6-10
	24,000X0.30 + 16,000X 0.50 +    4,000X0.20 = 16,000 units


Working note(2)
Cost of new Machine : Materials Rs.1,35,000 + labour Rs.20,000 = Rs.1,55,000
Annual Depreciation Rs.15,500
Working note(3)
Let Minimum Selling Price = Rs.Y
Calculation of Annual cash flows
	
	Years 1-5
	Years 6 -10

	Sales 
	21,000Y
	16,000Y

	VC
	21,000X120
	16,000X120

	FC
	1,95,000
	1,95,000

	Depreciation
	15,500
	15,500

	Profit before tax
	21,000Y – 27,30,500
	16,000Y – 21,30,500

	Tax
	6300Y – 8,19,150
	4800Y - 639150

	Profit after tax 
	14,700Y – 19,11,350
	11200Y – 14,91,350

	Cash inflow from operation 
	14,700Y – 18,95,850
	11200Y – 14,75,850



Working note(4)
Terminal cash in flow = 0.70(20000 + 143,000) = Rs.114100

Main Answer
	
	Period 
	PVF/
Annuity 
	Cash flow 
	Present value

	Machine 
	0
	1
	-155000
	-155000

	Cash flow from 
operation
	
1-5
	
3.79
	
+ 14,700Y – 18,95,850 p.a.
	
55713Y – 71,85,272

	--------do-----------
	6-10
	2.355
	+ 11200Y – 14,75,850 p.a.
	26,376 – 34,75,627

	Terminal cash flow 
	10 
	0.386
	+ 1,14,100
	44,043

	NPV
	82,089Y – 1,07,71856

	82,089Y – 1,07,71856  = 0      Y = Rs.131.22 (Minimum price)


Q.No. 14.10 A Company is planning to come out with a new product which will have a life cycle of 3 years. You have been asked to prepare a Life cycle budget with the help of given details:
	
	Year 1
	Year 2
	Year 3

	Expected sales volume 
	10,000
	18000
	6000

	Marketing costs
	Rs.1,00,000
	50,000
	nil


Development and design cost would be Rs.5,00,000. SP Rs.35 per unit. The expected total costs:
	Output  10,000 units   
	Cost Rs.1,30,000

	Output  15,000 units                                    
	Cost Rs.160,000

	If the volume crosses 17000 units level, the fixed cost increases by 40%.


Will the company shall be able to earn a net profit of 20% on sales?
Answer 
Working notes:
	VC for 5000 units : Rs.30,000                                                                                                                
	VC Per unit  :        Rs.6                                                                                                                                     
	VC for 10000 units Rs.60,000                                                                                                                  

	FC = total cost for 10000 units minus VC for 10000 units  = Rs.130000 – 60,000     = 70,000                         



Life Cycle Budget
	
	Year 1
	Year 2
	Year 3
	Total

	No. of units sold 
	10,000
	18,000
	6,000
	34,000

	
	Rs.

	Sales (A)
	3,50,000
(10,000x35)
	6,30,000
(18,000x35)
	2,10,000
(6000x35)
	11,90,000

	Costs 
	Rs.

	Development & design costs
	5,00,000
	----
	---
	5,00,000

	Fixed cost 
	70,000
	98,000
	70,000
	2,38,000

	VC
	60,000
(10,000x6)
	1,08,000
(18,000x6)
	36,000
(6000x6)
	2,04,000

	Marketing cost             
	1,00,000
	50,000
	nil
	1,50,000

	Total cost (B)
	
	10,92,000

	Profit (A - B)
	
	98,000

	Profit as % of sales 
	
	8.24

	
The company shall not be able to earn 20% profit on sales.



Q.No.14.11 Meena is a news reporter and feature writer for an economic daily. Her assignment is to develop a feature article on ‘Product Life-cycle Costing’, including interviews with the Chief Financial Officers and operating managers. Meena has been given a liberal budget for travel so as to research into company’s history, operations and market analysis for the firm she selects for the article. 
Required: Meena has asked you to recommend industries and firms that would be good candidates for the article. What would be your advice? Explain your recommendations. 
(CA Final June 2009)
Answer:
	Industries 
	Firms
	Reason 

	Auto 
	Tata Motors,  Maruti
	New international brands are coming to India. Life cycle has shortened in last 20 years.

	Fast food
	Maggi foods, Britannia 
	Food habits are changing fast. Healthy food is replacing tasting foods. The companies are coming with new products.

	Televisions 
	Videocon . Sony
	Development of new technologies has shortened the life cycle.

	Mobile phones
	Nokia, Samsung
	Shortest life cycle among the items used by masses.



Q.No. 14.12 Quickcomp is a successful version of a software package that is widely used. Fastercomp is the next version, for which the development is complete and it is ready to be sold immediately in the market as budgeted. However, for Fastercomp, user manuals, training modules and diskettes have not yet been made, whereas, for the Quickcomp version, these are overstocked by 5,000 units. Release of Fastercomp version will render the Quickcomp version not saleable. The following information is provided:	
	
	Quickcomp
	Fatercomp

	Selling Price per unit Rs.
	14,000
	19,000

	Variable cost per unit Rs. (consisting of use manuals, training modules and diskettes) 
	1000
	4,000

	Development Cost per unit Rs. (total cost of development spread over the expected sales quantity during the products’ life-cycle)
	7,000
	10,000

	Marketing/Administration Cost per unit Rs. (Fixed budgeted annual outflow divided by the expected sales quantity for each product for the year)
	3,500
	4,000


	Total Cost per unit Rs.	
	11,500
	18,000

	Operating Income per unit	(Rs.)
	2,500
	1,000


From a purely financial perspective, the company wants your advice whether to delay the release of the new version by 2 months by when the inventory of the existing version would have sold out or to release the new version immediately. Support your advice with relevant figures.  (CA Final Nov. 2011)
Answer
Statement showing profit per unit from each of the two products (under relevant costing approach)
	
	Quickcomp
	Fastercomp 

	Selling price 
	Rs.14,000
	Rs.19,000

	Variable cost 
	Sunk cost 
	Rs.4,000

	Development cost 
	Sunk cost 
	Sunk cost

	Marketing/administrative cost 
	Irrelevant 
	Irrelevant 

	Profit per unit
	Rs.14,000
	Rs.15,000



The company may opt for sales of Fastercomp immediately as profit per unit is higher by Rs.1000.

14.3 ESSENTIAL FEATURES OF LIFE CYCLE COSTING
(i) The most important aspect to life cycle costing is the inclusion of all revenues and all upstream and downstream costs.
(ii) Attention to all the costs will help in cost reduction.
(iii) Many costs would be linked. For example, employing trained labour may require lesser amount spent on repairs.
(iv) Many costs are committed before they are being incurred.
(v) Consideration of time value of money and Learning curve theory improve the results obtained from Life cycle costing.

14.4 BENEFITS/IMPORTANCE 
(i) More accurate than other methods: Life cycle costing  gives an accurate picture of the true profitability of a product. It considers all the costs (including committed) associated with the product. This helps in better decisions.
(ii) Cost reduction: Attention to all the costs will help in cost reduction. Life-cycle costing focuses on reducing costs throughout a product’s life.
(iii) Product Life Cycle costing can be quite useful for internal management of the company. 
(iv) Better pricing with more accurate costing.
(v) Transparency of future operational and other costs.
(vi) Ability to optimize costs at design stage.   


14.5 STRUCTURAL AND EXECUTIONAL COST DRIVERS
A cost driver is the unit of an activity that causes the change of an activity cost. Cost drivers can be classified in two categories: (i) Structural cost drivers and (ii) Executional cost drivers. Structural cost drivers relate to strategic business decisions such as use of technology, scale and scope of operation, degree of out sourcing, complexity of products etc.  Executional cost drivers relate to the business execution activities such as capacity utilization, plant layout, work-force involvement etc. 
Costs are committed a two points of times:
(i) Formulating the strategy: Such costs are referred as structural drivers based costs; choice of technology, location of plant, scale and scope of operations, degree of outsourcing etc. We take such decisions while formulating the strategy. Through formulation of strategy, we commit to incur costs later on. Such costs are incurred when we operationalize the strategy. 
(ii) Decisions regarding executing the activities: Examples are choice of Suppliers, product design, decisions regarding workers training, deciding about quality of material etc. Such costs are incurred when we execute the activities. 
Costs can best be managed at the point of commitment. Once committed, it is very difficult to control and manage the costs. 
Life cycle costing takes care of all commitments of cost. Hence, is considered as a suitable method for managing the costs. 
THEORETICAL QUESTIONS
Q.No.14.1T What is Life-cycle costing? Explain the stages in product life cycle. 
(CA Final Nov. 2003,Nov.04)
Answer: Please refer to the paragraphs 14.1 to 14.1-2.

Q.No.14.2T Explain the essential features of Life cycle costing. (CA Final May 2009) Answer: Please refer to the paragraphs 14.3.

Q.No.14.4T What is product life cycle costing? Describe its characteristics and benefits.     
(CA Final Nov. 2004)                    
Answer: Please refer to the paragraphs 14.1 to 14.1-2, 14.2, 14.4

Q.No.14.5T What is the total-life cycle costing approach? Why is it important? 
(CA Final May 2006)
Answer: Please refer to the paragraphs 14.1 to 14.1-2, 14.4

Q.No.14.6T What is the product life cycle costing? What are the costs that you would include in the product life cycle cost? (CA Final May 2007)
Answer: Please refer to the paragraph 14.1-2.

Q.No.14.7T What is product life cycle costing? What are its benefits?                                                    
(CA Final Nov. 2002, May 2010)
Answer: Please refer to the paragraphs 14.1 to 14.1-2, 14.4

Q.No.14.8T  Briefly explain the phases in the life cycle of a product. (CA Final Nov.11)
Answer: Please refer to the paragraph  14.2.

Q. No.14.9T “Cost can be managed only at the point of commitment and not at the point of incidence. Therefore it is necessary to manage cost drivers to manage cost’. Explain the statement with reference to structural and executional cost drivers. (CA Final Nov. 2007)

Answer: Please refer paragraph 14.5. 
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